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Digital Audio Delivery systems are now
recognized as a must for every broadcast
facility. But few systems provide the
features, flexibility or reliability
required to maintain profitability
in this demanding and fault
critical application, nor
the support mechanism to
maintain them.

The ENCO DAD -,32
Digital Audio Delivery System
is simply the most powerful
On -Air & Production system available.
Based on the already widely accepted and
mature DAD, product, but now optimized
for the Windows NT" operating system,
DAD-,32 is unique in its uncomplicated user
interfaces and adaptability to any
format. yet harnesses the power and
reliability of proven technology.

Intuitive On -Screen User Interfaces
that are immediately familiar to
operators. Optional Touchscreen makes
Live Assist operation quick and easy.

Complete On -Air flexibility for Live
Assist. Automated. or Satellite
Programmed operations, with
transparent transitions between modes.
Seamless Segues and Voice Tracking
provide a continuously "Live" image.

Powerful Production and Call
Processing capabilities, including
Graphic Cut & Paste Assembly
Editing. Automatic Recording features are
included for catching network feeds.

Interfaces to all Music and Traffic
Scheduling and Billing systems.

Featu-es full 32 -Bit Processing and True
Multitasking capabilities. Many third party

prJgrams, such as
Multitrack Editors,
Wire Capture systems

and Word Processors may
be directly embedded into
DAD, or operated on the
same VOrkstation.

lnherem support of Global
Wide Area Networking, for
sharing of data between

multiple facilities. Ancillary products are
available for Store Forward operations
and remote management of unmanned
downlink sites.

Operates on common)/ available "off -the -
shelf' computer hardware and network
architecture, utilizing any of a wide variety
of redundancy configL rations.

 DAD is an outright pu-chase, and there
are no monthly licens'ng fees. Free
software upgrades are provided for the first
year. ENCO technical support is legendary
as the best in the business.

\Digigram
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Call Your DAD Dealer or ENCO For
Complete Information or Demo

Check Out The ENCO Web
www.er co.c om

ENCO
SYSTEMS, INC.

24555 Haliwood Court, Farmington Hills. MI 48335 USA
Tel: 800-362-6797 or 248-476-5711

Fax: 248-476-5712 www.enco.com
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liljele the #1 FM all -music station in PhiIly, probably

because the Omnia completes our all -digital studio.

Now, our sound is so loud, so clear... very

well-defined with absolutely

M:iimischenk, Chief Engineer, WBEB 101.1 FM, Philadelphia, PA

 Demo requests must he .u1-nitted as a purchase order.
Tern:sat:: availab.e from pot r Omnia dealer listed below.

Russ dared to go where his competition
isn't. Yet.

The all -digital Omn'a.fm processor from
Cutting Edge delivers all the clarity and

0 precis;on of digital, with the fullness and
depth of analog. Positively no grunge.
And loudness that blows the suits right
out of their... well, suits.

N.1=0,

Demo the Omnia in your station for 60
days*. We think everyone will agree that
the Omnia makes your station sound
better than ever. if not, you have a money -
back guarantee from Cutting Edge. Call
(216)241-3343 or the Omnia dealer in your
area. Because this is where you want to go.
lust ask Russ.

Omnia. The promise of digital... delivered.

CUTTINGEDGE

21C1 SUPERIOR AVENUE CLEVELAND, OH 44114
TEL: 1216)241-3343 FAX: (2161241-4103

E-MAIL: INFOONOGRUNGE.COM
WWW.NOGRUNGE.COM

Audio Broadcast Group 3685 Roger B. C'laftee Blvd. Grand Rapios, MI 49507 lel: (6161452-1596 Fax: (661452-1652 www: suppori@abg.com
Bradley Broadcast Sales 12401 Twinbrook Parkway Rockville. MD 20852 Tel: (8001732-7665 Fax: (301)230-6526 www: Infoabradleybroadcast.com

SSW Broadcast Supply 7012 27th Street West Tacoma. WA 98466 Tel: (8001426-8434 Fax: (800)231-7055 www: Info@bswusa.com
Crouse-Kimzey Company P.O. Box 155949 Fort Worth. T7. 76155 Tel: (8001433-2105 Fax: (972)623-2800 www: sales@proaudio.com

Radio Communications Unlimited 5504 Barrington Oultewrh, TN 37363 Tel/Fax (423)396-3743
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Still tied to the mast

NAB 98 was yet another ) ear of IBOC progress
reports and tabletop demonstrations. Although
new players and developments are added each

year, the manifestation of a viable DAB system for US
radio seems no closer than it was at the start of this
decade. Sorry to say, the annual IBOC chalk
talk defa vu is getting a little tired.

Although serious technical work contin-
ues, IBOC has become the broadcast equiv-
alent of a Kenneth Stan investigation -
promising for years without delivering the

goods. It makes one
wonder just how much rope the
format will have before broad-
casters give up on it. Similarly,
luckless proposals of the past have
died in far less time, quickly be-
coming history after one or two
stumbles. In contrast, IBOC has
seemed almost invulnerable, sur-
viving ostensibly mortal blows on
numerous occasions.

It is the desperation of an indus-
try with no alternative that gives

IBOC such cat -like landing ability and multiple lives. For
US broadcasters today, there's no digital radio without
IBOC, so it darn well better work. "Make it so, Mr.
Engineer." Meanwhile, the best and brightest minds
struggle at what may be RF alchemy.

Even if IBOC is possible, its predominant design crite-
rion of backward compatibility to the technical (and
economic) environment of US radio may result in a
system so flawed that it's nearly useless by the time it
arrives. Meanwhile, the landscape is changing fast, and
IBOC developments may distract broadcasters from re-
acting more appropriately.

To wit, IBOC's siren song has already seduced US radio
broadcasters away from lobbying hard for new spectrum
to accommodate DAB. This may prove to be IBOC's
greatest legacy: diverting the US radio industry's attention
from pursuing new allocations at a pivotal time. Although
any effort to gain new digital radio spectrum may have
ultimately proven futile (particularly given its concur-
rence with the difficult DTV allocation process), the
promise of a transition to DAB that preserved existing
market structures seemed so alluring that radio broadcast-
ers never put up much of a fight. Now they're facing a battle

with numerous new digital media competitors, wielding an
uncertain IBOC as their only weapon.

IBOC has always been a business plan in search of a
technology. This is not unique - many great American
inventions have been mothered by management's edict.

Consider the Man-
hattan Project,
NASA's Apollo pro-
gram or the USAF's
Stealth aircraft. All it
takes is enough time
and money. While

some IBOC developments reported at NAB98 did inspire
mild optimism, such temporal and financial resources
may be running out. This year's arrival of DTV, followed
by next year's S-DARS launches and continuing online
radio growth will all place IBOC development in a very
different context by the end of the decade. (One well-
informed colleague at NAB98 forecasted that online audio
would achieve full fidelity at 5.1 channels before DAB
happens in the US.) Internationally, the continuing emer-
gence of Eureka 147 DAB systems will also cast the US in
an unaccustomed, trailing -edge position.

This doesn't imply that the DTV or Eureka models are
the answer for US DAB. Given consumer confusion, cost
consciousness and cable concerns, there are several train
wrecks still ahead for US DTV. And Eureka 147 has never
been a good fit for the independent broadcast environ-
ment of the US. It's clear that there's a need for fresh
thinking and new answers - perhaps including some
new spectrum - to seed the future. Without such
guidance, US radio is doomed to drift in an endless sea
of promises with no hope of reaching shore.

"Faced with having to change their
views or prove there is no need to
do so, most people get busy on the
proof."

- John Kenneth Galbraith

Skip Pizzi, editor -in -chief

ER
ESPONSE
E-mail: beradio@intertec.com

FAXback: 913/967-1905
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LISTEN.

VECTOR
POTS CODEC
1 5 KHZ TWO-WAY AUDIO

ON NE STANDARD PHONE LINE.

COMING SOON.

Comrex Corporation. 65 Nonset Path, Acton, MA 01720
Tel: (800) 237-1776 Fax (9781 63E-0401 Fax -on -demand: (978) 264-9973
Email: inforipcomrex.corn www comre< corn
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In memory

We see emerging technologies each day in all the
things we do. Broadcasting is no exception. In last
month's Viewpoint, I talked about the basics of

radio and how even with new technology, the basic
groundwork, the nuts and bolts of radio, remains in place
and probably will for some time to come. The title, "Real

Radio," was uttered by a colleague of mine while we
worked on an AM transmitter and antenna array in sore
need of attention. I didn't mention the exact station; it wasn't
important for the point I was making. However, several
people have asked. It is an old set of call letters: WHK,
Cleveland. News of the passing of the "father of directional
AM" brings that station to mind again.

Carl E. Smith died on Sunday, May 3. He was 91 years old.
I learned much about Carl's work while I was at WHK. The
oldest part of the transmitter building was built in the 1920s,
and there are still (or were when I left) plenty of station
records and notes that pertain to tests and maintenance
records from the time that Carl worked at WHK, including
references to the proof of a previous three tower array Carl
designed when he was the assistant chief engineer. Later,
the engineering department at the station was split into
"engineering," for the routine maintenance, and "super
engineering," led by Carl and directed toward the planning
and testing of new technologies.

While I only met him once, it was as big a thrill for me as
if I could have traveled back in time and met Marconi or
Armstrong. The photo here was taken in August, 1996. The
Northeastern Ohio SBE chapter holds an annual picnic, and

that year we celebrated the 75th anniversary of WHK and
invited any of its former employees to come out and share
some of their stories. We posed for this shot in front of the
Western Electric 405B that was installed around 1947 (and
operated until the middle 80s). After the photo was taken,
I watched as he looked around the room and surveyed the
equipment. No doubt he was being reminded of past times
in that same room, the room where my own "real -radio"
experience had taken place.

Many people were influenced by his work. Some of my
friends have had the pleasure of working with him at some
time, including our technical editor, John Battison. I am told
that Mr. Smith was an able tower climber as well, sometimes
scaling a tower to verify an adjustment made by a worker.

Many people will remember him for the technical semi-
nars and master classes on RF and antennas he gave at what
is now the Cleveland Institute of Electronics and at some 23
different NAB conventions. These classes and the books he
wrote on antenna patterns - which are still thought of as
the bibles for such work - influenced and inspired many
of us in radio engineering, as did his work in the area of
circular antenna polarization and multiplexing

Carl was truly a pioneer in radio history. In his lifetime
alone he saw broadcasting grow from its infancy to DAB (at
least internationally). I only wish he could have seen DAB
become functional in the US.

Our thoughts and prayers go to Carl's family.

Ce_ga...,
Chriss Scherer, editor

ADER
ESPONSE
E-mail: beradio@intertec.com

FAXback: 913/967-1905

o
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Radio Has
Changed
1T In

70 Years.

Neumann Has Been The
Firs I Choice 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.

NeumannIUSA
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  FAX: 514-426-3953  Mexico: Tel: 52-5-639-0956  Fax: 52-5-639-9482

World Wide Web: http://www.neumannusa.corn
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Engineering
Computer integration, part 2
By Kevin McNamara, CNE

Last month we covered some of the fundamental
issues surrounding the integration of a PC -based
computer network in your facility. In this issue we'll

get to the nuts and bolts of designing an infrastructure
delivering maximum performance and reliability - not
only within a building, but to the outside world.

At this point you have established your specific needs,
determined how many (and what type of) file servers will
be required and which operating system(s) to use. The
term "access method" defines the set of rules that allows
several computers (and
other devices) to com-
municate over a com-
mon medium. In terms
of designing any net-
work, it's important to
understand how the spe-
cific access method you
choose actually allows the
various devices on the
network to communicate.
This discussion is limited
to Ethernet -based net-
works, since it is by far
the most common found
in a radio facility.

to implement the higher speed technology as you add
new equipment. The two standards can coexist with
proper planning, as shown in Figure 1. As for hardware,
I recently saw an ad for a relatively inexpensive network
interface card (which plugs into one of the slots on the PC)
that supports both speeds, so it does exist.

As of this writing a "gigabit Ethernet" standard is nearing
final approval, and several vendors are now providing
equipment that supports the proposed standard. Gigabit
Ethernet will operate over existing Category Five -EX ca-

bling, as well as coaxial
and fiber optic cables. It's
unlikely that radio broad-
casters will be implement-
ing this anytime soon,
but you can expect that it
will grow in popularity
over the next couple of
years.

On -Air
toomlis

End User Connections

Prod Traffic Sales Admin.
loOMb/s 100Mb/s 100mb/s Iambic

14]
I()0 100 100 100

Mb/s Mb/s Mb/s Mb/s

100 Mb/s Backbone

100
Mb/s

100
Mb/s

10/100
Switches
or Routers

Figure 1. Different standards can be mixed within a facility.

How fast?
The most common Ethernet networks currently in place

are operating at 10Mb/s and are typically connected by a
specially rated cable containing four twisted -pair wires,
commonly called Category Five (or Cat 5). This type of
network is also called 10BaseT (10 - 10Mb/s rated
throughput, "Base" = baseband [signal), and the "T"
twisted pair cable). As I mentioned last month, standards
now exist for networks, known as 100BaseT or Fast
Ethernet, that operate at throughputs of 100Mb/s . There
are three general 100BaseT network standards: 100Base-
T4, which uses fours pairs of telephone -grade twisted -

pair cable; 100Base-TX, which uses two pairs of data -

grade cabling, and; 100Base-FX, a fiber optic version of
the TX. To further confuse the issue, another standard,
100VG-AnyLAN (VG - voice grade) has also recently
been standardized. One of the advantages touted for this
standard is its ability to use existing wiring. The bottom
line is that the price for deploying either type of 100Mb/s
network is rapidly falling, and even if you presently have
an investment in a 10Mb/s system, it still may make sense

Putting it together
1 re( end) read that

more than 70% of net-
work problems relate
directly to cabling. Be
aware that specifications

exist for every aspect of the physical implementation of
a network, especially cabling. Most Ethernet networks in
use are connected using Category Five cable terminated
with modular RJ-45 connectors. The spans (typically
cabling) between devices connected to your network are
called "segments." The physical length of each segment is
defined in that specification. These lengths were derived
from the propagation factor of the transmission media and
the inherent signal delay that would result. Care should be
exercised when installing any network cabling because
bends, kinks, poorly made connectors, and placement in
close proximity to interfering sources (i.e. electrical wiring)
will degrade network performance. It's pckssible to signif-
icantly slow the performance of your entire system with a
defective cable in just one segment.

The transmission media itself is defined within the same
specification. For example, Category Five twisted -pair
cable is graded to reliably pass 100MHz at 328 feet, which
is more than acceptable for a 10BaseT network. If you're
designing a 100BaseT network, consider using a higher
performance grade of cable such as Category Five -EX,
which is rated to about 300MHz for equivalent lengths.

10 BE Radio May/June 1998



The Short/cut Editor is your
next tape recorder, edit block
and digital delivery system.

It's Un-Reel.
So is our free test drive offer.

Discover for yourself why
the Short/cut Personal Audio
Editor is the perfect replace-
ment for generations of
reel-to-reel tape recorders.

It delivers massive hard disk
storage, provides true cut and
paste waveform editing, and
makes low-cost copies to the
popular Zip drive.* It even has
built-in speakers.

Short/cut is powerful enough

for production, yet easy enough
for fast on -air editing. All this
in one compact, orsis-s.w.
portable and sexy unit.

If you've got a lot to do,
and not enough time to
do it in, it's time for a
Short/cut.

So here's our offer. Take it our
for a test drive on our nickel.
We're that sure that after you
test drive it, you'll want to
park it at your place.

Attention call
letter stations.**

You' -e only a
phone call away

from a free
10 -day Test Drive.

So try it out.
We'll understand if

you don't give it back.

(818) 991-0360

,ROFESSIONAL DIGITAL AUDIO

For more information call (818) 991- 0360 / Fax (818) 991-1360 / e-mail info0360systems corn / Websae www 360systems corn

*Optional accessory **Offer good in U S and Canada only
0 1997-360 Systems
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Contract Engineering
There are several different hubs available, so you should

carefully research your options. Choices include basic
units that support only a single throughput speed, hubs
that will adapt to 10 or 100Mb/s (either by autosensing or
manual selection), and even hubs that can mix and match
different media (i.e. twisted -pair wire and fiber optic
cable). For obvious reasons, hubs that adapt to more than
one speed must be able to buffer data transmitted from
the higher speed segment (100 Mb/s) to a 10Mb/s
segment. This creates two problems from a performance
standpoint: the hub must have sufficient memory to
temporarily store the more quickly received data, and; if
the network has a large amount of traffic flowing through
it AND the hub cannot retransmit data from the high-speed
segment to the lower segment in a timely fashion (micro-
seconds), the Ethernet protocol takes over, assumes the
data was lost, and calls for the originating device to
retransmit. This can cause a serious performance problem.
A new variety of hub uses intelligent switching tech-

niques to route data directly to its destination, not unlike
the way a telephone central office routes a phone call. The
technology is known as layer three switching, and there
are about 12 different vendor -specific choices. The prices
vary with application, but are becoming more affordable.
Standards also exist for these devices, but many switches
on the market use some form of proprietary technology.
Many of these switches offer the ability to operate in a full
duplex mode, which eliminates the speed limitations

imposed by the CSMA/CD access method by establishing
discreet paths for the transmitted and received data.
Network performance typically doubles -a good reason
to spend a few dollars more.

Because the signal propagation delay is critical on an
Ethernet network, you must limit not only the length of the
segment, but also the number of hops from end -to -end. In
this case "hops" means any network device, such as a hub,
that retransmits data. The rule of thumb for 10Mb/s
networks, also known as the "5-4-3 rule," is:

No more than five segments in series;
'No more than four hubs, and;
No more than three populated segments (applies to

coaxial -based networks only).
The rule is pretty much the same for the 100Mb/s

networks, except that they tend to limit the amount of
hops allowed because the total system signal propaga-
tion delay must be decreased in order to sustain the
higher speeds.

Connecting to the outside
I he growing need for network users to be connected to

the outside world (i.e. telecommuters, Internet access,
and interconnecting networks between various facilities)
has caused an explosion in the number of affordable
remote access solutions. Called routers, these devices
connect two or more networks using the most efficient
path available. What a router is really useful for is its ability

Ntb4441.111111111111111.1"Pw-i, WM
uF THE sAME

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.

AVOIITE°
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. Highly
stain and scratch resistant, it boasts durability with
confidence of a full 10 year warranty.

Designed. Fabricated, Delivered and Installed

21602 N. Central Ave., Suite 1
Phoenix. Arizona 85024

TEL: 602-780-0045
FAX: 602-780-9860

KMCG - San Diego

. 7,-,=)) g mem     

The best in
sound furniture!

KXGL - San Diego
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DBMA,A
- FIVE BRNO DIGITAL BROADCAST MAX
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Maximize your footprint and get the impact
you need with the cleanliness you deserve!

Year; of research and experience in resulting in a powerful broadcasting
digital compression and limiting tcol, that easily interfaces with all
techniques for CD mastering have a lalog and digital audio broadcast
led TC Electronic to the fcrmats.
development of the five -band Used as a Transmission Processor,
DBMAX processor. the DBMAX ensures a louder and more

The DBMAX was brought to life in consistent signal, thereby enhancing
close cooperation with chief engineers the signal within the actual coverage
at broadcast facilities world-wide, a -ea.

Radio, TV & Film Post Optimiser:
 Ultimate mastering processing: Louder, crisper. warner, punchier,

more subtle, more spectrally -balanced production

 5 -band Eq. Dynamic filtering of spot/trouble frequencies, 0 or 90

degree mono summing. MS -decoder etc

 AES/EBU I/O and sync -input as well as 24 bit AD and DA -converters

 Full 24 kHz audio bandwidth at 48 kHz sampling free urncy

The DBMAX allows transmission -settings

to be copied to the production suites,

enabl ng engineers with a DBMAX to listen

to the final transmitted signal during the

production phase. For easy transfer and

back-Jp of these transmission settings
we've equipped the DBMAX with a

PCMCIA-slot.

Finalld you can be confident your listeners

receive the signal you intended them to!

Better coverage means you get
better ratings, which in turn makes the
DBMAK a sound investment!

The DBMAX coubles as a great
Production Tool at all resolutions and
sample rates, offering optimized
program material without the sacrifice
of sound quality.

Transmission Processor:
 Transparent 5 -band on -air dynamics processing

 Presets available for DAB. FM and AM transm scan

- all pre-programmed and easy to set up

 Simultaneous AGC, Compressor, Limiter and tot Clipper

 Enhanced signal within the b oadcast coverage area

 Various versatile OB-tools (lc r unattended op radon etc)

Put Yourself in the Place of Your Listener

Slloprn

- Or -

2

Picorcle,

L

so,
s Stu,

eledronic
LJ L. TI MATE 80U N0 MACHINES

TV or Radio Production &
Transmission Emulation
Example of prodi.c ion for DAB. Digital TV

an/ FM

1) Production: CBvAX inserted pre -

master to opt rrize production.

2) TX Emulation: DBMAX inserted post-

master for trEns-nission emulation

2 0
lj Cs CI r S

ekctronic

19 7 6
TC ELECTRONIC INC 790-H HAMPSHIRE ROAD. WESTLAKE VILLAGE, CA 91361. USA PHONE: (105) 373 1823 FAX (805) 379 2648

EMAIL INFOUS @TCELECTRONIC COM HTTP //WWW TCELECTRONI: COM/DBMAX
TC ELECTRONIC A/S. SINDALSVEJ 34, DK-8240 RISSKOV. DENMARK PHONE + 45 8321 7599 FAX :+ 45 8621 7598
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WARD -BECK PROFESSIONAL BROADCAST EQUIPMENT

STANDS ALONE
Legendary design

legendary quality

Legendary construction

AFFORDABLE BY COMMITMENT

(wEi-j WARD -BECK SYSTEMS LTD.
SCARBOROUGH. ONTARIO. CANADA MIH 2X4

TEL: (416) 438.6550 FAX: (416) 438-3865 TOLL FREE 1-800-771-2556
WEBSITE: http:/ /www.wbsltd.com e-mail: wbsltd@istar.ca

The secret fo
wering costs,

-.4%, improving
performance
knowing with

whom to consult.
Make Ward -Beck

your first call.

Audio Consoles, Digital Audio Distribution Products, Analog Audio
Distribution Products, Metering Products, Pods - low cost Audio Problem
Solvers. Standard and Custom lines.
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Contract Engineering
to pass only network traffic (in one network) destined for a
different network. The Internet is a good example of how
routers work. When you specify a particular website on your
browser, that name is forwarded to a domain name server
which, in turn, associates the name with a specific numeric
address. The path to that address is established through one or
more routers located throughout the world. Most routers
are configurable in terms of how and what traffic is allowed
to pass through.

Other types of routers are used to connect the network to
private or public networks. Routers such as these can be
purchased to interface with virtually any type of outside
network in existence, including POTS, ISDN, switched 56, full
(or fractional) Tl/T3, frame relay and ATM. Most of these
routers are intelligent and can be programmed to establish
connections with dial -up services from any authorized users
connected to the network, as well as to allow authorized users
to have direct access to certain network resources.

Performance issues
Current digital- )hed broadcast facilities offer an interesting

challenge to network design. Unlike most other businesses
where the networks are used to access files, share resources,
or even access the Web, radio broadcasters have the additional
requirement of passing various forms digitized audio and
streaming data through it. Recall that in an Ethernet network,
any network device may transmit at any time, and collisions
due to simultaneous transmissions will need to be retransmit-
ted at some random future time. Networks that are designed to
carry streaming data are typically sending huge amounts of
traffic for long periods of time, thus tying up the systems for
other devices. Networks intended to carry streaming data must
be properly "segmented" in order to maintain network perfor-
mance throughout the system. In context, segmenting a
network means that only certain data is allowed to pass through
to another network, while the remainder of traffic stays within
the respective network.

One of the most important goals in designing a flexible, high-
performance network should be to understand and contain
collisions within separate network segments. The techie term
for this is "collision -segregated domains." Computer networks
within most radio facilities are installed to address the specific
needs of particular vendor equipment (i.e. audio storage/
workstations, traffic systems, general accounting systems), that
has created a great deal of discontinuity within the facility. The
problem is further compounded by the vendors themselves,
who typically specify minimal ("spend more with us, not on the
network") network infrastructures designed to provide specific
types of connectivity in order to accommodate their equipment.

I read that much of the technology we will use in two years
hasn't been invented yet. My advice is evaluate your own
requirements as a total system and build an infrastructure that
accommodates not only your present operation, but can exploit
some of those yet -to -be- developed technologies.

Kevin McNamara, CNE, BE Radio's consultant on computer technology.
is president of Exegesis Technologies, a consulting firm in New Market.
MD. He can be reached at (888) EXE-GESIS: e-mail: exegesis @ unidial.com.
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Technology

Trends toward convergence
By Benjamin Brinitzer, CSRE

Another NAB has come and gone. For most of us it
was time well spent, getting reacquainted with old
friends and learning the new trends and technol-

ogy that encompass our business. Sessions offered a
multitude of topics on management, engineering, pro-
gramming, promo-
tions, and the Inter-
net. The hot topic
was of no surprise
- digital conver-
gence and consoli-
dation. How do we
handle our new
world?

The "C" word
Consolidation, con-

solidation, consolida-
tion. The scuttlebutt
on the floor was
about everything
from how to merge
stations that have
been at each other's necks since time began, to how
much equipment is needed to make a successful
transformation to consolidated facilities? There was
much to see and do on the convention floor and in the
sessions regarding this very hot topic.

Management sessions dealt with a wide variety of topics
to help us begin our journey into this brave new world.
"The Monopoly Manager" session on Monday covered
different opinions on managing the consolidation of
multiple station operations. Experience gained from
companies that have already completed consolidation
was key to most of the discussions. Emphasis was placed
on methods of dealing with people and environments that
are (or were) fierce competitors. Opinions differed on
rushing the physical consolidation historical rivals. Some
felt it was better policy to leave stations operating as
separate units, while others found the cost reduction
realized through consolidation too good to pass up, and
therefore, to be completed as quickly as possible. Consol-
idation was the general consensus. We must make this
transition with care to avoid total chaos among the
operations. One interesting note: Almost all of the speak-

NAB98 offered something for everyone.

ers agreed that engineering seems to take care of itself
through attrition, while other departments require
special attention.

One management session covered whether it is valid to
rush to replace analog equipment during consolidation in

order to standardize
physical operations.
The speaker asked
this simple question:
Since many stations
have relatively new
equipment in opera-
tion, does it make
sense to replace this
equipment just for the
sake of standardizing
a facility? The jury is
still out on this one. In
each case, examine
current operations
and determine if cap-
ital expense is justi-
fied. Are facilities that

are under consolidation and have different automation or
HD systems going to replace two- or three -year -old
equipment to standardize, thereby reducing work load?
The predominant feeling among engineering and pro-
gramming was that it will be necessary to consolidate
these systems to achieve any benefits of technical consol-
idation. That was probably the hardest pill to swallow.
There were others that believed it was better to leave
facilities separate to allow diversity and competitive
operation. This obviously reduces the immediate im-
pact on both capital and staff, while adding to the
bottom line for expenses.

It is apparent that there is not a standard template for us
to use in planning the consolidations of the future. Only
you know what is best for your particular situation, the
sessions just tried to help you make informed and
educated decisions.

Leader or bleeder?
Engincering sessions covered everything from job attri-

tion to designing digital facilities. (See "Digital Audio
Superhighway," p. 78.) We gained knowledge from those
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The Best Digital Systems
More radio stations choose Scott's
than any other digital audio system!
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It's a fact: 1,600 radio stations use
3,600 Scott digital workstations,
including major groups like CBS,
Chancellor, Disney/ABC, Clear
Channel, Emmis, Jacor and Citadel.
More Scott stations win Air
Personality of the Year Marconis
and are Arbitron's highest rated in
their formats!
Scott is the only U. S. supplier with:
 47 digital employees, with
 600 years Radio experience,
 367 years Digital experience and
 3 systems: Good, Better and Best!

Good Spot Box

Scott's new digital Spot Box triple -

deck "cart" replacement delivers
true CD quality sound. And Spot
Box is the easiest digital system to
use! There's only one screen, so
jocks always know what's
happening. At left, three players
count down and flash End -of -Spot
signals.
At right, there's a "Wall of Carts"
that lets you pick and play any
recording by number or name. Or,
number keys at the bottom load
your cut quickly.
Starting at $5,000, Scott's Spot Box
includes a recorder and
touchscreen. Options include two
triple -deckers and easy log imports
from traffic computers.
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Here's the user-friendly new Scott NT System. wit! JL, nt:, pliv.,G7
and spots on line for instant play! It delivers uncompressed digital audio at compressed prices!

Better AXS

AXS (pronounced ax'-cess) is radio's
premier digital audio system for
satellite or news,/talk formats and CD
automation. AXS gives you instant
play Hot Keys, log editing, Power Fill,
satellite jock substitution, link to
NPR's SOSS, an easy Real Time
Scheduler, unattended net catching
and an optional production or phone
recorder and editor in the air studio.
Scott Studios offers AXS satellite
systems as low as $7,500 complete.
Scott digital systems can send any
voice tracks, spots, promos and songs
to sister stations, near or far! Our
Remote Recording Router transfers
via modem, Internet FTP, ISDN,
WAN or Frame Relay Cloud.
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Best Scott NT System

1 1 he Scott NT System is the first with
a true 32 -bit PCI digital audio card
that plays four uncompressed stereo
channels with overlap from one card
while recording! It's radio's top -of -
the -line system for digital music on
hard drive. Scott's Voice Trax lets
jocks record a great 4 hour show in
context in about 15-20 minutes!
Scott also offers an Invincible
seamless redundancy option and
other exclusive self -healing fail -safes.
Regardless what happens, your spots
and songs just keep on comin'!
Good, Better, Best. Scott Studios
three digital systems can be tailored
to your needs and budget. Call or
visit www.scottstudios.com.

Sear StadiOd
13375 Stemmons Freeway, Suite 400
Dallas, Texas 75234 USA
(972) 623-2211 FAX: (972) 620-8811
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(800) SCOTT -77



"Tom, we bought
another radio
station last
night."

Wondering
how to handl
growth? More
groups have
placed their
in Intraplex than
any other digital
transmission
solution. Conso
program audi
and phones ove
one high quality
digital line. With
STL and Ts', at
any distance over any
terrain. Even better, you'll be ready to
handle the next station. And the next .

Call us at 978-692-9000 or visit o
web site at www.intraplex.com.

ir'" The STL PLUS
T1 multiplexer

tmnsmits program
audio for STL's,
TSL's and intensity
links, data for remote
control, automation.
and LAN's and voice
for off -premise -

sicms and intercom.

Intraplex. Inc.
3 Lyberty Way
Westford, MA 01886
978.692.9000
978.692.2200 fax
http://www.intraplex.com

Managing Technology
of you who have already been on the
"bleeding edge." Is it too early to
jump into digitaL2 Again, the jury is out.
It was clear that there is still more work
to complete before there will be any
smooth transitions. The consensus on
the floor was still one of caution.
Although some engineers were vocal
about successes in transformation into
digital, others had horror stories to tell.
My favorite was the lack of Emergency
Alert System (EAS) equipment with
digital interfaces. How do we insert
analog EAS equipment into digital air
chains to comply with the FCC rules?

Hello, Harris? TF1? Burk? Gorman -
Redlich? Hollyanne? Are you listen-
ing? This is a call to help us convert.
Please provide a digital interface in
those new encoders!

This issue limits the implementa-
tion of a truly digital air chain. The
successes most definitely outnum-
bered failures.

There is plenty of hot new technol-
ogy to choose from to complete any
consolidation. The exhibit floor held
several new digital devices built to
help us consolidate and improve our
technical operations. Just one look at
the Pick Hits in this issue (p. 68) will
confirm that. Several facilities have
already accomplished transformation
from analog to digital during recent
consolidation. These same facilities
are (or were) going through a trans-
formation of traditional design meth-
ods. This transformation requires re -

Circle (8) on Free Into Card
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The
Digital

Console
that
Fits

Logitek designed and built the ROC -5
digital console to meet your needs for a
small size console. Ideal for dubbing
studios, newsrooms or stations that use
automation or satellite programming.

Logitek 's ROC -5 is small in size but offers
up to 64 inputs - all easily accessible
through assignable faders. The ROC -5 works
with all analog and digital audio sources.
It has a serial interface to your hard disk
system, adding functionality and value to
both systems.

Logitek offers the widest selection of
broadcast digital consoles. Call us today
for a complete information package..

Logitek digital with a better difference!

3320 Bering Drive, Houston, TX, 77057 USA Voice: North America 800.231.5870
Fax: 713.782.7597 Others 713.782.4592 e-mail: info@logitekaudio.com

Visit our home page at www.logitekaudio.com for more information
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Managing Technology
thinking of typical designs. Several
new design suggestions were pre-
sented. These varied from central-
ized engineering plants with central

rack rooms, to clustered designs main-
taining the individuality and person-
ality of the affected stations. The latter
of these choices is by far
the most expensive in most
cases. It was agreed that if
this is the method of choice
from management, you
would probably be better
off leaving the separate
operations in current lo-
cations unless distance
made it an impossibility.

Other issues of interest
to engineers, were the
technical implications of
using several digital devices in air
chains. It was suggested by a leading
processing manufacturer in one dig-
ital session that there was a need for
revamping of digital interfaces for
connection between digital proces-
sor and exciter to accommodate the
processed digital signal. There were
demonstrations on the show floor
that were very convincing. Seeing
those demonstrations made one pon-
der what other radical changes might
be on the horizon.
There were also sessions on sales

operations. One of the topics cov-
ered was: Is it better to have one rep

for each client (this is a popular request
among agencies) or is it better to have
a rep per station per client? Again, the
jury is still out, though most stations

seem to be leaning toward the
latter. Other sessions included
tactics on selling web space and
ways to generate other non -spot
revenue, along with the tradition-
al management sessions.

A walk around
Ali, the show floor. After hours

of walking and looking at all of
the new and old products, we
find that our feet sometimes
complain with a vengeance. So
we race to find that one booth
that has the "carpet from heav-
en." Once there, you find your-
self overcome by others in the
same shape you are. By day's
end you feel that all of the
walking was worth it. You came
away with much more than you
expected, just a little smarter

and with a sense that the radio indus-
try is in the infancy stages of a mas-
sive change in technology and oper-

ations. The trends continue in the
direction of using technology to
help the bottom line. NAB98 was
indeed a show to remember. See
you next year.

Ben Brinitzerisdirectorof engineering, South-
east region, for SFX Broadcasting Inc., Ra-
leigh, NC. Contact him at(919)874-9850 ; e-
mail benb@interpath.com.

rirarticipate in the BE Radio
online survey. This month's

topic is consolidation.
Go to www.beradio.com and

speak your voice.
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Today in radio you
need to make great
decisions, safe ones
and cost effective
ones. You can get
started right here...
the Broadcast
Electronics web site...
www.bdcast.com.
From complete studio
systems to rack -ready
equipment,
transmitters and
programming.
All from the world's
leader in radio
broadcast technology.

If you need to make
the right decision,
stop right here
and log on to BE.
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Need Solutions?
www.bdcast.com

or 1214 224-9600
The BE em lien is a registered trademark at Broadcast Electronics, Inc.
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Engineering

Hot towers and cold antennas
John Battison, P.E., technical editor, RF

Before the rapid expansion of radio services follow-
ing WWII, the problem of mounting additional
antennas on an AM tower was not faced very often.

When such an operation was needed, the familiar quarter -

wave stub isolator was frequently used. Basical y, decou-
pling an extra feed line across the base
insulator may be considered the same as
placing a high impedance across the base
insulator. That way, the now well-known
metallic insulator effect of a quarter wave
section removes the shorting effect of the
new line while transferring the new signal
across the base insulator.

Prior to WWII, grounded towers were
relatively uncommon; the now popular fold-
ed unipole had not been developed by the
late John Mullaney. Of course, if a grounded
tower was in use, the problem of getting the
new auxiliary signal across the base insulator
did not exist.

The development of radar and other UHF
and EFIF techniques during WWII spurred
utilization of the properties of quarter and
fractional wavelengths of coaxial line. The
high impedance (as seen by the AM tower)
link across the base insulator with the new
signal is really an obvious choice.

Three ways to get there
Sometimes a very high resistance is placed

across a tower base to drain static charges.
This high DC resistance can be replaced by
a static drain choke with an approximately
equal reactance at the AM operating fre-
quency, so that there is a DC path - but
effectively no RF path - across the base
insulator. The lighting choke is another ex-
ample of the use of a high impedance block
to convey AC to the tower lighting circuits.

As more auxiliary services are needed by
radio stations, the demand for tower space
has increased. Difficulties in finding locally approved
areas in which to place a tower are making every tower
worth its weight in rental fees. In some areas there are
towers used for auxiliary services only. The fortunate
owners of several of these towers are making good
incomes from non -broadcast services. This makes vertical
real estate very valuable.

Figure 1. Basic sche-
matic of an isocoupler.

Many radio station owners can realize reasonable
additional income by renting tower space at several
dollars per month per foot of antenna height. If the
station is FM or television, there is normally no
problem apart from possible frequency interactions

and tower overloading. However, if the
station is AM, something better than a quar-
ter wave matching section is needed to get
a number of new feed lines up the tower. If
the tower is shorter than a quarter wave, the
problem of sufficient space for a quarter
wave section arises.

There are two major problems with quar-
ter -wave matching sections. One is distor-
tion of the antenna pattern caused by the
offset extra transmission line up the tower
on one side. The other major problem is
poor bonding between the additional trans-
mission line and corroded connections where
the line is connected to the tower at the
quarter -wave point.

The second method is to use an isocoupler,
which is really a simple one -turn RF trans-
former whose primary and secondary
windings are connected respectively to
the transmitter side and antenna side of
the transmission line.

Most of us have seen the Austin lighting
transformer long used for tower lights. It
consists of two intersecting loops coupled
inductively, mounted across the base insula-
tor. The Kintronics isocoupler looks very
much like that on a smaller scale contained
inside a suitable housing. Each "winding"
forms a series -resonant, low "Q" 50fl circuit
tuned by means of an integral variable
capacitor. The insertion loss is only about
0.2dB. A basic diagram is shown in Figure 1.

As many isocouplers as are needed to carry
all the transmission lines can be added as
required. The insertion losses are all indi-

vidual and not additive, and do not affect the AM
signal. For instance, WROK in Rockford, IL, has 12
isocouplers in use.

Examples of the third alternative, the isolation coil, are
the Multi -Coax Isolation Inductor, by Kintronics, and the
ColoCoil, by LBA Technology. These two devices are
quite similar and work on the principle of inserting a high
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Starlink 9003T1
All -Digital Studio -Transmitter Link For T1/E1 Lines
The Starlink 9003T1 offers all the featLres and performance you require to take advantage
of decreasing T1 rates for STL/TSL programming feeds:

 Provides uncompressed 16 -bit linear audio
 AES/EBU and analog I/Os on a single module
 32,44.1 or 48 kHz sample rates
 Intelligent multiplex with drop and insert
 Optional voice, data, ISO Layer II and apt -X cards

 Flexible fLIl duplex network configurations

Moseley
Moseley Associates, Inc
111 Castilian Drive
Santa Barbara, CA 93117

The Trusted Name In Communications
Phone 805-968-9621 Fax 805-685-9638 Website http://www.moseleysb.com
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A Measurable
Difference...

New, innovative products that fit the
way you test. Instruments that are
specifically designed to give you the
answers you need quickly, with easy
to use interfaces in rugged designs.
Accuracy traceable to NIST and guar-
anteed through accredited European
Competent Bodies.

We're continuing to expand our range
of offerings so that you can depend
on us to be your one -stop -shop for
products. information and support for
your toughest problems. From "DC to
Daylight". Holaday provides meters.
monitors, solutions and PPE for accu-
rate evaluation of. and protection from.
EMF exposure and emissions.

Wilioladay
EMF Performance Tools

Eden Prairie, Minnesota 55344
Telephone: 612-934-4920

Facsimile: 612-934-3604
E-mail: holaday@holadayinc.com

Web page: www.holadayinc.com

RF Engineering
impedance across the tower base and running the necessary auxiliary
transmission lines "through" this impedance.
The ColoCoil, available in sizes up to the megawatt level power, is made of

slotted copper tubing, and additional transmission lines can be inserted into
the turns of the coil as needed. The inductance is about 200pH and the
reactance is too high to affect AM tower operation. The inductance is tuned
by a suitably rated variable capacitor.

The Multi -Coax Isolation Inductor is made of slotted copper tubing and is
normally designed to can -v ,everal cellular lines or similar circuits. Additional
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transmission lines can
be added or removed
as needed.

If used with towers
over 120° in electri-
cal height, a variable
vacuum capacitor is
used to tune the unit
to anti -resonance. Q
is kept low so as to
maintain broad AM
bandwidth.

More on quarter -
wave stubs
consider tlic case

where we have a tower that is a little more than 90° high. We can take our
FM, or other auxiliary antenna transmission line, and run it up the tower on
insulators for a distance of approximately 90°.

This line is then bonded to the tower from the 90° point up to the FM antenna.
The immediate effect would be to short the base insulator, and present an
undesirable impedance to the AM driver.

Adjusting the tower operating impedance is comparatively simple. An in -line
operating bridge is placed in the tower base RF drive line. The operating
impedance is read and a rigger then moves the shorting bar up and down the
tower until the desired base impedance is found. The shorting bar is then
firmly secured to the coax outer conductor and the tower. It is essential that
very clean and secure connections are made.

Because of the lumped impedance effect of the long section of shorted line
on the tower, the distance from the tower base to the shorting point is usually
less than a quarter -wavelength.

If the tower is too short to mount a quarter -wave section on it, the section

Plan and application of the Multi -Coax Isolation Inductor.
(Courtesy of Kintronics.)
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Audio Link s n Tel 521 648723. Japan: TOYO Corporation, Tel 3 (5688) 6800. Korea: BAP International Co Ltd. Tel 2 546-1457. klalrysia: Test Measurement 8 E newrg Sdn (Selangor,`. Tel 3 734 1017
Test Measurement 8 Engmeeting Sdn (Penang), Tel 4 6422088. Netherlands: Heynen B V. 485 55 09 09. New Zealand: .kudiotaideo Wholesalers. Tel 9 279 7206, Norway: L Tel 47-69-178050. Poland:
ELSINCO Polska sp too , Tel (22) 39 69 79 Portugal Acutron Electroacusbca Lda Tel 1 940 1785. Singapore: THE Systems Pie Ltd Tel 747-7234. Slovakia: ELSINCO Sloven o sro. Tel 17) 784 165. Slovenia:
ELSINCO d 3 0 (61 133 62 79. South Africa: SOUNDTUSION MFG Tel 11477-1315. Spain: Telr,o Electronics.S A Tel 1 531-7101, Sweden: TTS Tal 8 Ton Studiateknik AB, Tel 31 52 _1 50 Switzerland: 3r W A Gunther AG,
Tot 19104/ 41. Taiwaa:R.O.C... Double Advance Tech. Tel 2-596 0696, Thailand: MasswoM Company Ltd. Tel 2.294-4930. United Kingdom: Thudby Thandar Instruments. Ltd. Tel (1480)112451 (1112-97)
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RF Engineering
Item of Comparison Poor Better Best

Radiated Field I---,3
Distortion

Impedance
Isolation

iiiimilm

Bandwidth

Throughput
Power Rating

Peak Voltage
Rating

Multi -Coax
Application

Ease of
Installation

Cost

Wave StubIMilmi Quarter
=lima Isocoupler

-Coax Isolation Inductor1 1 Multi
Cost comparison by type of isolation.

can be mounted partially up the tower and on the ground
horizontally. The impedance is adjusted as in the case of
a vertical section, except that a tower climber is not
required.

There are obvious undesirable aspects to this type of
installation. The long horizontal run has to be protected
from contact with the public and station employees, and
there is the continual risk of RF bum.

Either type of installation can be "fine tuned" by
connecting a suitably voltage -rated variable capacitor
across the line to ground, and tuning for perfect match.
This type of drive is frequently used by ham operators to
get good HF antenna matches.

Sometimes a newcomer to the radio field comes across
such an installation and "adjusts" this "antenna trimmer" with
predictable results. I've come across several instances where
this "improvement" resulted in several hours of work.

There seems to be no reason why most series -fed AM
towers cannot be used as a support for additional
antennas. As the AM power increases, it is reasonable to
expect interference and other problems so that a point
may be reached where it makes more sense economically
to use a separate tower for low -power and sensitive
installations.

Acknowledgements to LBA Technology and Kintronics for illustra-
tions and data for this article. Phasetek makes similar equipment but
did not respond to our request for information.
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Liow much
would you pay for
this response?

>100dB S/N  2.5 mile line driver  Ground/Lightning Isolation
90 -day satisfaction guarantee. 3 year parts and labor warranty.

2 channels for less than $1,650.

www.kci-dfw.com
Knight's Communications Inc., 2219 West Broadway, Fort Worth, Texas 76102 800.880.5061
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Now you can get digital technology and PRE reliability in the same console. Integrity. .-
It's llic ii1,sL digital oil Jur board. that also speaks fluent analog. All 16 inputs can handle analog
signals. Ten can also accept digital inputs at any sample rate. So you can deal with the hodge-
podge of equipMent in real -world studios. A unique architecture also guarantees a level of relia-
bility other digital consoles can't match. So you can rest assured your signal will stay on the air.

And with digital programming, you get seamless show transitions, fewer board -op errors and
fewer make goods. For a brochure, call 760-138-3911, visit www.pre.conl. or e-mail sales@pre.corn

s.

The LCD screen and Windows* interface Four special-purpose buses provide
provide access to powerfitl configuration automated mix -minus for telephone
management and scion -hosed features. and remote feests, each with IFB.

An array of state-of-tbe-art. floating-
point digital signal processors perform
mixing, routing and other functions.

The 10 -character display changes when
another audio source is assigned, either
manually or at a preassigned time.

PACIFIC RESEARCH & ENGINEERING
Circle (26) on Fro* Info Card



Wave

Has the digital mixer arrived?
By Chriss Scherer, editor

This is a question that you have probably already
asked yourself, especially if a new console purchase
is in your near future. As the center of any on -air

control or production room, the audio console has, for the
most part, been the last analog link in an otherwise fully
digital (or potentially so) signal chain. As more and more
choices become available in digital consoles, the number
of features increases as the costs decrease.

The road traveled
The first digital consoles designed for radio started

showing up two or three years ago. Most of these early
entries were priced substantially higher than the analog
counterparts they were meant to replace. Within about
the last year, the obstacle of
cost has been reduced to
the point of being only
slightly higher than the an-
alog designs, but there are
additional features and ad-
vantages that make them
very attractive.

There are two basic de-
signs for digital audio con-
soles: one for on -air use
and one for production set-
tings. Some basic consider-
ations are similar for both
applications. The number
of inputs, outputs and fad-
ers are a factor when choos-
ing any console. Many in-
stallations (with analog con-
soles) have increased the number of inputs to avoid some
of the input switching required, usually to avoid mistakes
and incorrect settings. With a digital console, many of
these considerations can go away.

Going on the air
On -air digital consoles are being designed in two

different directions. Analog consoles have always been
self-contained, with all the sources coming directly into
the console. This same approach can be applied to a
digital console, thereby making a console upgrade fairly
simple by almost literally removing the old console and
dropping the new one into its place.

Aiiiether approach comes from the audio routing view.
Routing switchers are commonly used in many facilities

The appearance may be new and fresh, but the function remains
the same. (Photo courtesy Pacific Research & Engineering)

because they reduce the amount of wire needed between
rooms and speed updates and changes. If the router is
handling digital audio, the idea of adding additional DSP
to control -level mixing and functions is a natural progres-
sion. The console itself is now a control surface for a
central audio unit installed in the back of the room, down
the hall, or possibly even further away. In a way, the
console acts in a way similar to how a computer keyboard
allows control and manipulation of your PC.

In an air studio, a digital console could have 40 inputs,
but only need 10 faders. The idea of source switching
comes into play again, but now the individual steps
needed to change the personality of the console are made
much simpler, because of the digital design. Individual

shows can change the set-
tings of the console with a
single button press. Similar
to changing a scene on a
lighting controller, when the
shift changes from one show
to the next, the incoming
person can change the per-
sonality of the entire con-
sole at one time. For exam-
ple, the morning show may
have needed only two CD
players, but had four micro-
phones and four virtual cart
machines, while the mid-
day shift only needs one
microphone, four CD play-
ers, and one fader for all the
spots (delivered from an

on -air system in live -assist mode). Instead of selecting
each of these changes every day, and possibly forgetting
to switch one of the CD players until it is needed, a single
setup can be recalled for the show. If a schedule is set up
in advance, this could even be accomplished automatical-
ly. This kind of a dynamic setup could be easily used in
day-to-day operations.

As machine integration continues to increase, the digital
console is ready to interface into the commercial delivery
system, and even change personalities based on the show
clocks being used.
The number of outputs is determined by each situa-

tion. At least two stereo buses would be required in
almost any situation. Add mix -minus feeds for tele-
phones and remotes and the count goes up. The
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The transition of the world's "Digital Original" OpLOG` to Windows' i; done,

fully functional and ready for delidery. The simplicity of AIR fun:tonality and high operational rel ability of
MediaTouch OpLOG , have been further enhanced with an impress ve array of new live assist operationEl features.

Tc arrange an on site demo at your station:

Call 1-800-636-0123
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Watch our web site as detail;
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Tel: 1-252-622-7700
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of dlicr asoft Corporalon.
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Next Wave
number of buses on a digital console can possibly be where gathering materials and updating information will

regularly change the operator's focus. Most multi -effects
processors have external control capabilities, and the
console can become the interface for these changes. The

The production studio is a dif- room focus would remain on
ferent concern. The personality the console instead of rolling a
of these rooms seldom changes chair over to the rack to make a
with different users. There is tchange and then rolling back to
also a greater need for patching listen. Changes can be made
and control of effects and pro- without leaving the sweet spot.
censors. In an on -air setting, Several audio processor manu-
most of the inputs would need

rAHrna facturers also have alliances with
to be stereo. But in a production the console manufacturers to
environment, the number of provide plug -ins for the console.
mono sources could be greater. This puts the power of your
(Some of these would not truly favorite processor in the console.
be mono, but individual elements The status of the console at
from a multi -track session.) any given time needs to be

There are several manufactur- I displayed in an easy -to -read fash-
ers that offer digital consoles for ion. Some manufacturers have
production use as well. Most of padded

video displays to show
these consoles are designed for the status quickly, while othersBasic block diagram of the signal flow in a digitalsmaller and project studios, but console. (Courtesy Pacific Research & Engineering) have expanded the on -board
the smaller size and simpler con- channel status to show infortna-
trots make them attractive for radio production as well. tion. Another advantage to the digital control is that titles

In the production room, the console is almost always the can be assigned to inputs. As the source is recalled, the
main focus during any type of work, unlike an air studio title on the console can change as well.

specified on an as needed basis.

Production uses

Analog & Digital A2 -D The affordable instrument
Designed to meet the challengesAudio Measurement System
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of tomorrows testing needs

Analog & Digital
Generator and Analyzer
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From analog to full digital

Short Wave
the Future of International Broadcasting

Presented at major broadcast exhibitions in 1996
SKYWAVE 200C might be the biggest leap forward since
the birth of SI-cr1 Wave Rad o.

SKYWAVE 2C00 will g ve Irrernational Broadcasters the
capability of Dic tal Broadcasting through tneir existing
stations. Improved sound quality, unsurpassed reception
stabiiity and all tie extras o' digital transmission as well
as DX-ing analc g broadcas:s. The future cf shortwaves
is bright!

7110MCAST
Ye_ de rHa-dil, 78700 Conflar,s-Ste-Honorine, Fraw:e. Tel. : ;-33) 01.34.9131.00 - Fax : (+33: 01.34.90.30.00
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RadioSoft' ComStudy V 1.50 Next Wave

Most Likely Server Study of Eight FM's
Over 5 years in the making, RadioSoft's
ComStudy 1.50 for Windows is the easiest, most
advanced software ever created for all Broadcast,
Paging and Land Mobile Applications. Map and
Plan your systems with confidence in full color!
Simple to learn! Complete tools include:
 Latest Matrix Based Tiling Techniques
 Correct models for any Service including DTV
 Directional and Multisite Antennae
 Land Uses and Attenuations Shown
 Interference and Delay Calculations
 More features than fit into this ad!

PRICED RIGHT!
Call now for demo or information:

RadioSoft 888.RADIO95, Fax 904.423.0821
109 West Knapp Avenue, Edgewater FL 32132

SEEING IS BELIEVING!
email: pmoncure@america.com

... a Customer Friendly Company
See the software perform at most major

Land Mobile and Broadcast Trade Shows!

A look under the hood
The engine of the digital console is all in the DSP. The

control frame of the console contains all the necessary
modules for I/O switching. There can be analog or digital
I/O cards. In some installations it may be more practical
to install a console with many analog cards and a few
digital cards to handle the current types of devices. As the
station's needs change, so can the console.

In the designs that use an external I/O chassis, the main
electronics do not need to be located within the control
room. If it is also acting like a router, then the need for it
to be located in the rack room becomes apparent. This
may be an installation concern for sources that are
dedicated within a room, like CD players or tape ma-
chines. The audio and control wiring would need to be
run to the rack room. However, interfacing with a
computer -based storage and delivery system may require
runs of only a few feet.

More functionality
With the introduction of all the facility's sources into the

controller frame, any audio source within a facility would
be available at any time. This would greatly simplify the
wiring infrastructure. The need for multiple wire runs
would still exist for some applications, but the amount
should decrease.

Having the console control external sources could even
go one step further. A feature that shows some promise
for future designs takes this control to the next level. An
ISDN audio codec would already be an input source to the
console system. Add the capability of control, and that
one input could be assigned several virtual positions that
would not only connect the audio to the proper output,
but could control the codec even further. Instead of a
console input being labeled simply "codec," there could
be an additional virtual input labeled "stadium," which
would route the audio as needed and also use a dialing
preset in the codec to call the stadium for a football game.
The operator would dial up the event like a dedicated
telco loop without having to think about the proper preset
and operating modes. When the next event is scheduled,
simply dial up the virtual input for the dance club or music
hall, and the console tells the codec what to do. There is
only one audio path from console to codec, but several
dialing presets that look like sources to the operator.

As stations move to a fully digital environment, the last
holdout is the console. Digital editors and storage systems
have become common, and the CD player made a
successful introduction several years ago. Digital STLs
and fully digital audio processors have completed the
transmission chain. Digital consoles have shown that they
are practical in today's facilities. To answer the question
that started this column, "has the digital mixer arrived?"
The answer is yes.

FOR MORE INFORMATION
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Pristine mic preamps, natural EQ, beaucoup exclusive
features, astonishing headroom, an extra stereo bus...

and tens of thousands of enthusiastic owners.

 "Great mixer. Really cleaned
up the sound of my recording
and has done a great job live
mixing keyboards with the
band and as my main mixer on
solo and duo gigs."
(I S. Martinez. GA)

 "Finally, a lightweight/
compact mixer loaded with
practical features that delivers
clean, no -noise sound!"
(R.B., Franklin. WI)

 "Beautiful layout and the
smoothest faders I've ever seen
in a compact mixer."
(B.L Cedar Hill. TX)

 "Great product. Clean
sound. Live
recordings are
great! (DI
Denton. TX)

 "I really
like the Control
Room mixing and Alt
3-4." (R.P.. Fort Lee. N))

 "I am greatly impressed
with the very low noise of the
mic preamps." (TT. Belair, SA)

 "I really dig all the features
you pack into such a small
price. My 1402 was really easy
to get into and use."
(R.R.. Murray, UT)

 "I didn't believe the
hype until I bought an
MS1402-VLZ. NOW I

believe the hype."
(I.C. Toronto. ON)

 "Sure like that 'stereo
solo in place' feature.
Also, headroom is great
with lotsa presence."
(LS.. Forest Grove. OR)

 "You've heard it all
before. I'm sure. Great
product. Great price.
Options and versatility
out the wazoo, from hardware
design right down to panel
labeling." (I.H.. Ithaca. NY)

 "I really like the EQ points
you've chosen and the EQ
curves." (B.M.. Lanseshore, MA)

 "Plastic mixers can break
easily. The MS1402 is made of
metal!" (M.S.. Shorewood. IL)

 "I will be using the MS1402
to track all keyboards on
MANDBWDWTTWFJL* for

Atlantic Records." (RH., New York. NY)

*Major act, name deleted because
we don't want to tangle with
entertainment lawyers.

Circle (14) on Free Info Card

6 mic preamps.-
The same high

headroom, ultra -low
noise (-129.5 dBm

E.I.N.)preamps used -

in our 8Bus studio
consoles.

6 mono --
and 4 stereo line'
level inputs.

2 aux sends per
channel.

-
Pre/Post
Aux 1 mode switch.

 2 master aux returns.

 Balanced XLR out-
puts switch between mic &-

line
levels.
Bal./
unbal.
1/4" TRS

outputs,
too.

- Low Cut Filter lets you use
LFEQ without boosting mic
thumps, room rumble, and P -
pops, or losing audible low bass
Exclusive Mackie circui:ry.

yt Trim with -10dB "v.rtual
pad" and 60dB total gain range.

EFX to Monitor switch folds-
reverb or other effects back
into the Aux 1 stage monitor
feed. Another Mackie exclusive.

111111111COOMIL
419iXz

Solid
steel
chassis.

4; Easy level setting via LED
display; in -place stereo solo
feature maximizes headroom &
minimizes noise.

Control Room/Phones
switching matrix and separate
volume control lets you subrrix
feed multi -track tape machines,
create separate monitor mixes.
preview channels, and much
more. A Mackie Designs
exclusive.- AFL/PFL solo
mode switch.

3 -

band EQ.
Others may have
copied our EQ band
centers but not the
clean, musical
sound of our unique
circuit design.

Constant -
loudness pan
control for precise
stereo mixes.

Alt 3-4. The
MS1402-VLZ's Mute
button is really a
second stereo bus
in disguise. A

Mackie exclusive.

60mm faders
with true log taper
for accurate fades
throughout the controls' trave..

 "The Alt 3-4/Mute is
ingenious!" (B _ Cedar Hill. TX)

 "On my test run -a live
acoustic show - I was
impressed by the quiet and
user friendliness of the
MS1402-VLZ. -he audience was
also impressef with its crystal
clarity." (F A.. Bloomington. IL)

 "The 'RUDE' solo light is
certainly that, but you never
have to worry about leaving it
on by mistake." (LB Winnepeg. LB)

 "The Low Cut button is a big
help n cutting boomy

stuff
when
running a
big bass

, and arch -

top guitar
live." (G S

Kirkland. 'AA)

 "The quality of
the EQ is amazing! I

was blown away by the
tone and clarity."

Pomeret. (A)

 "The MS1402-VLZ is great -
excellent specs (I teach audio

engineering) and really clever
routing options." (J.R. Los Angeles. CA)

 "What I heard when I
hooked up my MS1402-V11 was
exactly what I wanted to hear.
Nothing. Cleanest mixer I have
ever worked with."
(R.S., Fergus Falls.MN)

 "The1402
RULES! People all

the time come and
tell me how
wonderful the
sound is."
OI. Cinncinati. OH)

 "It survived and played
through a glass of iced tea
spilled all over it at a fashion
show for a very important
client of mine. Show was
perfect. Client paid. I'm buying
more Mackie." (H.. Houston. TX)

 "I do work as a Senior
Executive Producer for [major
classical music label]. The
MS1402 was highly recom-
mended by several studio
engineers." NY. NY)

 "Great product!"
(C.B., San Francisco GA)

All products made in Woodinville USA by certifier Mackoids
Toll -Free in the US, 80C/898-3211. 10'1.206/487-4333

E-mail: sales@mackie.com  www.mackie.com  NASDAQ: MKIE
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June 30 deadline for tower registrations
By Harry Martin

In March, the FCC announced that all tower structures
built before July 1, 1996 must be registered by June 30,
1998. The Commission established a two-year period

(from July 1996 to June 1998) for owners to register
existing structures of more than 200 feet in height. To
facilitate the registration process, the Commission estab-
lished filing windows based on geographic location. Only
the Texas window, which closes June 30, is still open.

Owners who have been granted waivers to register all
of their towers together, and those who have missed their
filing windows must submit registrations by the an-
nounced June 30, 1998 final deadline.

Nevertheless, owners of towers built before July 1,
1996, for which a new FAA study is required, should
not register their structures until a valid FAA determi-
nation has been received. Towers built after June 30,
1996 which require registration must be registered
prior to construction.
Antenna structure registration applications may be filed

either electronically, or by mail using FCC Form 854.
Those who register electronically will receive a registra-
tion number within minutes. There is no registration fee,
nor will owners be required to renew their registrations.
However, structure owners must notify the FCC of any
change in structure height, ownership, the owner's ad-
dress, or upon the dismantling of the tower.

After registering an antenna structure with the Commis-
sion, the tower owner will receive an FCC Form 854R
containing a unique 7 -digit number identifying the tower.
Tower owners are reminded that they must post the
registration number for their structures in a conspicuous
place on or adjacent to the tower structure so the number
is readily visible.

Review of ownership rules commences
The FCC has commenced a formal inquiry to review the

continuing necessity of its broadcast ownership rules. If
the FCC determines in the course of its inquiry that any
rule should be modified or eliminated, it will commence
a subsequent rulemaking proceeding to do so. This
initiative is responsive to a Congressional mandate for
biennial review of such rules included in the 1996
Telecom Act.

Not included in the formal inquiry are the TV duopoly
rule (prohibiting ownership of two television stations
with overlapping "Grade B" contours), the "one -to -a -

market" rule (prohibiting ownership of both a TV and
radio station in the same market), and the daily newspa-
per/radio cross -ownership rule (prohibiting ownership
of both a daily newspaper and radio station in the same
market), which are already undergoing review in sepa-
rate rulemaking proceedings. The FCC anticipates taking
action in these rulemakings by the end of the year.
Additionally, the FCC does not believe its attribution
standards are subject to biennial review.

The 1996 Act relaxed the local radio ownership rules to
increase the number of radio stations an entity may own
in the same market, with the number varying by the size
of the market. The FCC states that the 1996 Act relaxed the
local radio ownership rules to a much greater extent than
it modified the national TV ownership rule. Concerned
about the resulting concentration of control in radio,
the FCC is seeking comment on the effect of the local
radio ownership rules on competition in radio, diver-
sity in radio, and minority and female ownership of
broadcast stations.

While this rulemaking proceeding is pending, the Audio
Services Division of the Mass Media Bureau is deferring
action on transfer and assignment applications which
involve the creation of combinations of stations where a
single entity will control 50% or more of market revenue
or two entities will control 70% or more.

Comments regarding the ownership rules under review
in this inquiry are due May 22, 1998. Replies to the
comments will be due on June 22, 1998.

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

Commercial radio stations in the following
jurisdictions must file their annual ownership reports
by June 1, 1998: Maryland, Virginia, West Virginia,
District of Columbia, Michigan, Ohio, Arizona,
Idaho, Nevada, New Mexico, Utah and Wyoming.

The ownership report deadline for stations in the
following states is August 3, 1998: North Carolina,
South Carolina, Illinois, Wisconsin and California.

Tower owners in Texas must register with the FCC
between lune 1 and June 30, 1998.

Annual Emplyment Reports (Form 395-B) are due
September 30 instead of May 31.
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We do whatever it takes
to keep you #1
You work hard to gain your high

ratings.You should expect your

supplier to work just as hard to

help you keep them. For 25 years,

BSW has been supplying audio

equipment to broadcasters and

audio professionals around the

world. We offer thousands of

products from over 200

manufacturers, for virtually any

RF or professional audio application,

including all the latest technology to

keep you out in front. Our knowl-

edgeable sales reps have real -world

broadcast and studio engineering

experience to get you in and out

quickly with the right equipment.

When special circumstances arise,

we can customize your order with a

variety of shipping and payment

options. Best of all, we offer low

prices on everything we sell. For

your next equipment purchase,

choose BSW, the recognized leader

in service, selection and value.

BROADCAST SUPPLY WORLDWIDE

7012 27th Street West  Tacoma, WA 98466

Phone: 800.426.8434 Fax: 8 0 0 . 2 3 1 . 7 0 5 5
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PUTTING IT
ALL TOGETHER

11;
The BE Radio reporters were
busy on the show floor this
year investigating all the new
products. While the real buzz was
about DTV for our TV cousins, there
was plenty of news for new products in radio. The trend of
less vaporware and speculative products was also obvious.
The products being shown were not mock-ups. This is not to
say that manufacturers aren't looking ahead. Many had
information and demonstrations about works in progress,
but they weren't the main focus. Many of the products
mentioned here will be featured in the August Product
Source guide issue of BE Radio.

Audio 1

k
By Jeffrey A. Keith.

CPBE, NCE
Audruprucessing can play a major

rolefor your station. The on -air sound
is your signature. The tools used in
production can give some extra siz-
zle to the work being created. While
there were a few new product intro-
ductions, much of the news dealt
with new versions of software or
improved interface options.

Inovonics Inc. introduced the
Model 235 Tri-band AM

Broadcast Audio
Processor, a fully
NRSC-compliant
and AMAX -certified

product. The Model 235
features a slow, gated AGC ahead of
a three -band compressor/equaliz-
er designed to optimize the input
program's spectral density and
which can be controlled via its on-
board RS -232 serial data port.

T.C. Electronic was showing the
new Gold Channel, a two -channel
digitally enhanced microphone
preamplifier. It features high -resolu-
tion, 24 -bit, 96kHz A/D conversion

Index:
Audio processing
Audio recorders and media
Digital audio workstations
Audio test & measurement
Wire and distribution
Automation and

playback systems
Audio backhaul

& accessories
RF and transmission
Consoles and mixers
Microphones

36
38
38
44
46

54

58
62
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with equalization and dynamics pro-
cessing. The Gold Channel's features
include an expander/gate, compres-
sor/limiter, equalizer and additional
processing tools, all accessible through
an easy -to -use channel strip inter-
face. Also displayed was the new DB
MAX II featuring 24 -bit A/D and D/A
converters, an auto hardware analog
bypass function (allowing signal to
pass through the unit even if the unit
is off), a new EQ with a multiband
clipper function, five bands of expan-
sion, compression and limiting, and a
new adaptive automatic gain control-
ler, all combined with the ability to
simultaneously insert multiple signal
processing functions pre and post.
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Also announced was an alliance
with Yamaha to manufacture the
TC Unity effects plug-in card for
the 02R console.

Aphex Systems has announced the
addition of the Big Bottom Pro plug-
in to its growing line of TDM products
for Pro Tools. The new plug-in pro-
vides features similar to those found
in the hardware version of Big Bot-
tom, as well as some new features
that provide even greater flexibility.
Also introduced were several plug -
ins: the Type IIIpi, TDM plug-in and
the Aural Exciter, which has been a
hardware standard for over 20 years.
The Aural Exciter Type IIIpi will give
production greater depth, clarity, in-
telligibility and natural brightness -
all quickly and easily - without
eating up headroom. Also on display
was the FM Pro
Model 2020, intro-
duced last year.

Orban introduced
the Optimod-DAB
6200, specifically
designed to meet the
unique demands of
digital audio radio,
two -channel TV
broadcasting, and
webcasting. It offers
several levels of pro-
cessing power, in-
cluding Protection
Processing, which
provides peak con-
trol without audible compression;
Two -Band Processing, which con-
trols dynamic range while maintain-
ing the frequency balance of the
original program, and; Five -Band Pro-
cessing, with a flexible set of equal-
ization controls that lets a broadcaster
create a signature sound. Multi -band
processing has also been shown to
greatly increase the intelligibility of
webcasting. Also introduced was ver-
sion 3.0 software for the Optimod-FM
8200, a sweeping upgrade to the
current software that not only con-
tains newly created presets, but many
"power user" features as well. There
is now a phase rotator on/off control,
adjustable output controls for the
five -band compressors, an adjustable

bass clipper threshold, and control of
AES3 status bits to accommodate dig-
ital STL's.

Eventide introduced the new Model
DSP4500 Ultra Harmonizer, a combi-
nation of the DSP4000, DSP4000B,
and the GTR4000. The DSP4500 is a
limited edition, with every preset of
the three previously mentioned units
and then some. There are more than
1000 program presets and an 87 -
second internal sampler. The
DSP4500's presets draw on the capa-
bilities of the 147 distinct effects
modules, and an "algorithm construc-
tion set" allows you to build totally
new effects by linking modular ef-
fects as "building blocks." The
DSP4500 also supports all common
sample rates, as well as a user -
defined sample rate, if so desired

(a factory installed user -supplied crys-
tal is required). All internal process-
ing is at 56 bits for superior dynamic
range. True 24 -bit AES3 I/O is support-
ed, as is standard analog I/O in bal-
anced and unbalanced formats via 20 -
bit A/D and D/A converters. SPDIF
digital I/O and user -selectable SCMS
copy inhibit are provided, as well as
MIDI 1/0/Thru jacks.

dbx introduced the DDP, a 1RU,
programmable multi -effects proces-
sor. Effects include compressions,
expansion, gating, reverb, delay, EQ
and de-essing. The display lets you
see what changes are being made
with a graphic plot, allowing frier
control and greater versatility. The
extensive line of dynamics proces-

sors was also on display.
Cutting Edge Technologies has been

busy working on applications and
enhancements to the Omnia proces-
sor. The D/CET (Digital Composite
Enabling Technology) interface was
introduced. Designed to connect the
output of a digital processor's stereo
generator directly to the modulator in
a digital exciter, the unit allows better
control of loudness, modulation, and
improved audio quality. A prototype
setup was on display with an
Omnia.fm and a Harris Digit exciter.
Also being shown was the enhanced
control software for the Omnia fam-
ily. The new software operates on a
Windows machine. Also on hand was
a new member to the Omnia family.
The Omnia.fm.jr allows users to get
the advantages of the Omnia proces-

sor in a scaled -down
package that is fully
upgradeable to a full
Omnia at a later date.

Independent Audio
represents Cedar, a
manufacturer of au-
dio tools for the re-
moval and suppres-
sion of unwanted
noise, particularly for
use in restoring ar-
chived material. The
DCX Deticker (for
removing ticks and
pops), the CRX De-
crackler and the

DI -1X Dehisser can be used to transfer
rare vinyl or aging tape recordings for
future use. Independent Audio was
also showing audio processors from
Calrec, including the RQ series of
processors: RQQ 2200 dual mono
EQ, RQP 3200 pre -amp, EQ com-
pressor/expander, RQD 6400 dual
stereo compressor/limiter and the
RQP 4400 four stereo -microphone
pre -amp.

Broadcast Electronics was showing
the Lynx digital stereo generator. This
DSP-based unit accepts analog or
digital input signals and is ideal for
stations with digital STLs that still
want to use their analog exciters.
Jeffrey A. Keith is Chief Engineer at WMJI-
FM, Cleveland, OH.

May/June 1998 BE Radio 37



C yr-1

rut, , ;k_ra't

1-.141° Audio recorders
and media

L /A -A
By Marty Conser

With near continual steps forward
in convenience and capacity, NAB98
pushed the audio recording enve-
lope. Several companies, recognizing
that those steps could translate into
leaps toward market share, announced
the integration of new storage tech-
nologies as part of updates for exist-
ing product lines. Most new recorders
included new media capability as part
of their slate of attractions. All in all,
the media was the message.

360 Systems showed its DigiCart/II
Plus, which now supports a ZIP drive.
Existing DigiCart users with the Ber-
noulli drives will be offered the op-
portunity to upgrade. All of the 360
Systems products support fully com-
patible file transfers. Also shown was
the Instant Replay with version 2.0
software. The new version supports
an external SCSI drive for audio back-
up and storage.

Quantegy displayed its full line of
recording media, including CD -R,
DAT, ADAT, DTRS, MO and cassette.
New to the line is a high-performance
ADAT formulation for critical record-
ing applications.

Iomega, makers of the already -pop-
ular ZIP family of storage solutions,
announced shipment of 2GB JAZ
drives and disks. The 2GB drives
offer a maximum sustained transfer
rate of 8.7MB/s, twice the capacity
and 40 percent higher performance
than the original 1GB JAZ drives. The
higher capacity disks offer broadcast-
ers more than three hours of CD -
quality (44.1kHz, 16 -bit) audio.

Akai showed its DPS12 Digital Per-
sonal Studio, a 12 -track random-ac-
cess digital disk recorder and digital
mixer. The unit allows users to elim-
inate complex product interfacing
while keeping data in the digital
domain. Recordings can be stored on
optional, removable JAZ cartridges

or optional SCSI hard disks. Six
balanced, analog in-

puts feature high -
quality mic preamps
and a SPDIF stereo

digital input enables
Adb. the DPS12 to record on

all eight tracks simultaneously, with
12 tracks of uncompressed, full ran-
dom-access edit capabilities with no
generational loss on playback.

Tascam unveiled several items. The
130 cassette deck is a three -head
deck with vari-speed and Dolby B, C
and HX Pro and is rack mountable.
Also shown was the new CD -A500
integrated cassette and CD player,
ideal for situations where space is
limited or frequent CD -to -cassette
dubs are made. The RC -828 is a
remote controller for the Tascam
DTRS multi -track machines. It can
control up to four machines at once.
Also new are the MMR-8 and MMP-
16 multitrack hard -disk recorders.
The optional MM -RC remote con-
trol can operate up to 100 of either
of these machines for even further
integration.

Sonifex was showing software ver-
sion 1.0 of the Courier PCM/CIA
digital recorder, a portable stereo
recorder and editor, and the Sentinel
series of audio loggers.

Eventide displayed its complete line
of audio logging systems, including
the newest member of the family, the
VR204HF. The popularity and suc-
cess of the VR204 has been enhanced
to record full FM -quality fidelity,
ideal for logging and rebroadcast
applications.

The newest version of the DCR-10
removable media recorder from Fi-
delipac was shown, replacing the
DCR-1000. The first designs for this
product were unveiled several years
ago and refinements and advances
have been made. It is available with
ZIP (100MB), high -density floppy
(2MB) or MO (640MB) drives and an
optional hot start keyboard can be
attached to provide "cart -wall" ac-
cess. A sampling rate of 32kHz is
standard. It can also be configured
with a digital I/O and 44 or 48kHz
sampling rate.

Marantz has unveiled two PCM/CIA
recorders: the PMD680 and PMD690.
These are mono and stereo (respec-
tively) versions of a portable recorder
that can record linear or MPEG Layer
II audio onto removable PCM/CIA
cards. Mic and line inputs, built-in
editing, and a parallel data port for
the export of files to a PC are all
standard. (See Pick Hits Honorable
Mentions, p. 68.)

HHB, manufacturers of digital re-
corders, offered its CDR800 CD re-
corder and PDR1000 DAT recorder.
Also on hand eight -track digital
recorder. HHB also carries a full
line of recordable media for DAT
(audio and data), CD -R, MiniDisc (au-
dio and data). MO. DTRS and ADAT
formats.

INV 0

Digital audio
workstations

Awl A
By Yasmin Hashmi

Some might think that there are
already enough digital audio work-
stations to choose from, but for those
always on the lookout for something
new, NAB98 was no disappointment.
Of course there were enhancements
and new releases, and developments
in the area of file compatibility in
particular were certainly encourag-
ing, but proving that manufacturers
are ever -confident offinding a hole in
the market, yet another clutch of new
products was also on show.

New systems, bundles and
cards

SonK Solutions introduced new CD
and DVD audio workstations for
mastering up to 24 -bit, 96kHz multi-
channel audio, as well as a new high -
density I/O supporting up to 192kHz
sampling, and a new DSP plug-in
processor that can run third -party
applications. On the subject of CDs,
as well as showing its OMR8 24 -bit
modular eight -track recorder, Digital
Audio Research made its first US
showing of CDAdvance. This com-
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FOR SATELLITE
SERVICES.
NPR Satellite Services can customize your package to include any the following:

'Full-time Service - 24 hour
programming capability;

Occasional Service - lease according
to your need -- whether it's for an
hour, a day, or an event;

Digital equipment;

Uplinking services - either portable or
fixed - can get you ip and running
FAST!

"Top-notch, 24 hour -a -day trouble-
shooting and monitoring by our
System Technical Center I.STC).

STOP Your Search...

Call NPR Satellite Services at (202) 414-2626 for more information on your custom-
ized satellite services package today. Link up with us for a one -stop solution to your
satellite services needs.

NPR Satellite Services.
Link Up With Us

635 Massachusetts Avenue, NW, Washington, DC 2)001

(202) 414-2626
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bines faster -than -real-time transfer
with varispeed and scrub facilities,
and allows CD material to be access-
ed directly from a DAR SoundStation
or Sabre, or via a network.

Other new systems included the
WaveFrame 408 Plus that supports
eight -channel playback
through a single SCSI bus,
seamless compatibility with
the Tascam MMR-8, OMF
2.01 compatibility and .WAV,
AIFF and SD2 import/ex-
port. Steinberg introduced
Nuendo, a software appli-
cation that takes advantage
of the built-in AES3 and
ADAT interfaces of the Sil-
icon Graphics 02, Octane
and Onyx workstations.

For lower -budget appli-
cations, Antex announced
price reductions and a new bundle
comprising its StudioCard AV Pro and
its newly released Antex Breakout
Box. The company also introduced
two new 20 -hit products in the form

of the StudioCard 2000 and the Broad-
caster. This 20 -bit audio card can
simultaneously record at one sample
rate and playback at another. The
card has eight balanced analog out-
puts, one stereo AES3 output, two
analog inputs and one stereo AES3

Digigram's PCX bus family

input. Antex has also made partner
agreements with several DAW and
automation manufacturers to incor-
porate Antex cards into their systems.

Meanwhile, in addition to announc-

ing Xtrack LC, a low-cost, light ver-
sion of Xtrack for news and other
basic editing operations, Digigram
launched the PCXnp PCI bus and the
"value -priced" LCM range of cards.
The PCX820np (analog out) and
PCX821np (digital out) have four

stereo outputs and one ste-
reo input. Digigram also
announced several allianc-
es with DAW and automa-
tion developers to include
the Digigram audio cards
as part of their systems.
Other card launches includ-
ed the Applied Magic On -
Stage four -channel PCI au-
dio card that is compatible
with third -party Windows
NT editing packages and
includes DSP supporting
eight -channel real-time mix-

ing, and the new four -channel APT
ADK200 Windows NT -compatible
card, available in 16- or 20 -bit ver-
sions with a choice of coding algo-
rithms to complement apt -X.

KRES Radio
Moberly, Missouri

MURPHY

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 Furniture.

A 4153 N. BONITA STREET A SPRING VALLEY, CA 91977 A TEL (619) 698-4658 A 1 \X (619) 698-1268 A

V (800) 307-1060 V Email: dennis@murphystudiofurniture.com V Web: murphystudiofurniture.com V

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
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Maybe you'll be Interested in these new facts.

8 Track DR8- $1995
16 Track DR16 - $2995

AKAI
DIGITAL

FOR MORE INTERESTING FACTS AND GREAT NEWS ON PRICING -

CONTACT YOU NEAREST ALTHORIZED AKAI DEALER OR THE AKAI MUSICAL INSTRUMENT CORPORATION

4710 mercantile Dr  Ft. Worth, TX 76137  Phone 817-831-9203 or shoot off a Fax to 817-222-1490

e-mail akaiusaOix netcom com

In Canada contact Power Music Marketing  3349 Bloor St W #24  Toronto, Ontario M8X 1E9  PM 416-2 4-1225  Fax 416-234-0824
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PR&E displayed the Sound Fire, an
audio engine that operates on the
IEEE 1394, or FireWire, bus, provid-
ing a connection to offer multiple
streams of audio from a single com-
puter. It is capable of eight stereo
streams, six outputs and two inputs.

Alesis has also entered the world of
random access with the introduction
of its AT-PCR PCI card. Designed to
allow transfer between 20 -bit ADAT
Type II multitrack tape recorders and
Windows 95/NT or Power Mac plat-
forms for editing, the ADAT-PCR in-
cludes editing software, ADAT opti-
cal digital I/O and a sync interface
that not only allows sample -accurate
transfer to/from the computer, but
allows the computer to act as a virtual
ADAT, effectively adding another eight
tracks to an ADAT system.

Self-contained compacts
Designed for radio broadcast appli-

cations where sound effects, music
cuts and other audio items must be
frequently updated and cued, the

new 360 Systems Instant Replay Ver- Otari RADAR II also sports 24 -bit
sion 2.0 was on show, providing recording, and can be controlled us -
instant access to 1000 audio cuts and ing a 48 -track remote with optional
supporting both linear and Dolby meter bridge.
AC -2 compressed recording. For the
small recording studio, Akai unveiled Controllers and plug -ins
the DPS12 with 12 editing tracks, Digidesign previewed its long -an -
eight -track simultaneous recording ticipated ProControl hardware sur-
of uncompressed audio using JAZ or face for Pro Tools TDM systems.
SCSI drives, and a built-in two-chan- ProControl allows not only mixing
nel digital mixer with full MIDI or and routing control, but also con -
snapshot automation. trot of all editing functions, as well

as direct control of menu selection
More bits and tracks and alpha entry. In fact, a full -

featured version of Pro Tools III
software is included in the Digide-
sign AudioVision. Having been re -
engineered to run on PCI Power
Mac computers, AudioVision now
has the ability to run more than 100
TDM plug -ins.

In addition to D -Vision and Light -
works audio compatibility, new plug -
ins are also available for SoundScape
Version 2.0. These include Synchro
Arts VocAlign automatic post sync
dialog replacement, SoundScape Au-

Fairlight announced that its MFX
now supports 16, 18, 20 and 24 -bit
clips, which can be sequenced in the
same session, and Digidesign de-
clared that its Pro Tools/2 24 -bit sys-
tem now supports up to 64 tracks of
recording and playback, depending
on hardware configuration. The new
AMS Neve AudioFile 98 supports
sequencing of 16 -bit and 24 -bit re-
cordings in the same session, as well
as waveform displays and audio
threshold recording, while the new

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
Output level is adjustable from the front panel. Max output level
is in excess of +15 dB
Frequency response: +/- 1dB from 60Hz to 20kHz
Distortion/noise better than .04°. from 60Hz to 20kHz

 Sub audible tone rejection: 30 dB or greater with undistorted tone

SATELLITE SYSTEMS

Satellite Equipment for Radio

Relay contacts rated at 1 amp at 120 VAC. Contact NO. modifiable
to NC
Relay closure time front panel adjustable approximately .5 to 2.5
seconds
Input and output connections: Screw terminal plugs (no soldering
required)

 Audio input level ccntrol

pan itelP 011eeds,

satellite "st °ries'
With ali V°Lir eaLliP 5including acces Celebratingi reliable

7 Years:epai°r
service

SATELLITE SYSTEMS
615 East Brookside Street  Colorado Springs. CO 80906

(719) 634-6319
Sales: (800) 817-7664
Fax: (719) 635.8151
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Fill Your Rack With Switchcraft

One
rack

' unit

TTP96FA Series

Nickel -plated steel frame jacks
with gold-plated switching contacts

Jacks paired for easy I.D.
of left and right ch,mn,?Is

Heavy &It fry

siide-out tray
p-ovides easy

access from
front of rack

Captive nut design

Introducing the Front Access Patchbay Series...
an exciting new reason to make Switchcraft your source for audio panels.

Our innovative front access patchbay gives you space
where you've never had it before and convenience
you've never dreamed of, in a quality package you've
come to expect from Switchcraft. Our heavy duty
slide -out tray gives you access to the 96 nickel -plated
steel frame jacks from the front of the unit.

But that's only the beginning! See the photo above for
all of the features and benefits. which make this panel

 1/4" Nickel -plated
steel frame jacks

 Rigged cable tie bar
 3 1/2" or 1 3/4"

panel height

 Extra wide
labeling strips

 Fully -wired with
EDAC connectors

TT Patch Panels with EDAC's

Swilchcrafl®

ideal for use in studios, tape editing rooms. mobile
facilities and anywhere space is limited.

While you're at it, check out the patching products
below. Don't forget our high quality patchcords. and
industry -standard O -G microphone connectors.

Switchcraft is your one -stop shop for all of your broad-
cast interconnect needs. Call (773) 792-2700 ext. 243
today for a copy of our Audio Video Products catalog.

 TT Nickel -plated
steel frame jacks

 Rugged cable tie bar
 Extra wide

labeling strips
 1 3/4" panel height

 Choose from
a variety of
normaling
configurations

 3 1/2" or 1 3/4"
panel height
(1/4" or TT)

5555 North Elston Avenue  Chicago. IL 60630
(773) 792-2700  Fax: (773) 792-2129

Switchcraft -Consistently Excellent Since 19465m
www.switchcraft.com
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6511 \ti 614-
dio Toolbox dynamics and delay, and
C Electronics reverb. All of these
plug -ins, as well as the SoundScape
V2 mixer, are also supported by the
new SoundScape Mixtreme 16 -chan-

nel PCI card aimed at the prosumer
market. Meanwhile, Merging Tech-
nologies has developed a plug-in for
Pyramix in the form of TimeZone
time compression/expansion, and has
also introduced the new Keops PCI
audio card that supports 16 tracks of
live I/O, plus 16 tracks of disk -based
playback, and the Sphynx digital au-
dio interface that allows for the selec-
tion of sync sources from within the
Pyramix application.

Networking
As manufacturers strive to improve

the work flow of complex studio
operations, more are developing net-
working solutions that avoid the need
for physical transfer or material du-
plication.

The key feature for the new Orban
Audicy Version 2.0, for example, is its
Windows95/NT networking capabil-
ities that support file transfer, includ-
ing .WAV file interchange and down-
load from the Internet. The new AMS
Neve StarNet fibre channel audio
network allows multiple AudioFile
workstations to connect to any com-
bination of multitrack projects, source
material and sound libraries, by means
of replacing the direct connection
between the AudioFile and its local
storage with connection to any stor-
age device on the network, including
network -wide offline backup and re-
store devices via the new AMS Neve
MediaToolbox.

File compatibility
Perhaps the hottest subject at the

show was file compatibility, not only
for editing systems but also modular
recorders. since these are often re-

quired to be used
with a range of
disparate sys-
tems. Such re-
corders include
the Akai DDB,
that can now
load OMF files,
Mac disks, and
Pro Tools native
audio and ses-
sions including
ProTools 24 -bit
files. The system

can also create a Pro Tools session for
direct opening by a Pro Tools system,
can load WaveFrame format MMR
disks and export EDIsoft cue print-
ing software. The new Version 1.3
software for the Tascam MMR-8

eight -track recorder/player and MMP-
16 16 -track player can play BWF
format files created in the Zaxcom
Deva, and also allows the MMR-8 to
record SD2 and Pro Tools session
files directly to a Mac disk.

Another system that supports Pro
Tools playback and OMF is the Fair -
light DaD dubber, which now allows
native playback of Timeline, Wave -
Frame, .WAV and AIFF files.
Compatibility is also an issue for

those editing systems that must be
able to work with files used by other
systems, such as on -air delivery sys-
tems. The dSP Postation and Desktop
for example, now support OMF Con-
nect Version 2.1 software, that allows
OMFI file import/export, as well as
import/export of .WAV and AIFF files,
and Spectral now offers seamless
integration of its Prisma system with
the Enco DADpro and DADpro32
on -air delivery systems.
Taking things one stage further, a

group of companies led by Avid,
Digidesign and Microsoft is collabo-
rating to develop the Advanced Au-
thoring Format (AAF) for cross -plat-
form, cross -product digital media shar-
ing and exchange. According to Digide-
sign, all applications supporting OMFI

2.x will be able to share files with AAF
applications. OMFI will be migrated to
the Microsoft Structured Storage con-
tainer format to form the core of AAF,
and AAF will also employ the Mi-
crosoft Component Object Model, an
inter -application communication pro-
tocol supported by programming lan-
guages such as C++ and Java. The
result will be a software developer's
kit available for many different plat-
forms and operating systems, includ-
ing MacOS, due to be available in late
1998. If all goes well, perhaps we can
look forward to some exciting an-
nouncements at NAB99.

Yasmin Hashmi is a partner in SYPHA,
publisher of The Tapeless Audio Directory, a
buyers guide that provides details on over
300 disk -based audio systems. Reach her at
sypha@compuserve.com or +44 181 761
1042.

Audio test &
measurement 0,

By Kirk Harnack
Testing and troubleshooting a

consolidated plant presents its own
set of challenges. Time efficiency
necessitates automated testing
methods. Moreover, tests must be
accurate, quick, and lead to prob-
lem resolution.

NAB98 witnessed the introduc-
tion of several new products and
numerous product upgrades in this
category. Here are some notewor-
thy offerings.

Audio test and measurement
equipment

Audio Precision introduced the Por-
table One Dual Domain audio ana-
lyzer. Unlike A/D analyzers which
use D/A or A/D converters to trans-
late the signal under test, the Portable
One Dual Domain analyzer gener-
ates and analyzes audio signals in
native domains. The analog half of
this new Portable One can generate
and analyze all the standard signals
such as sine and square waves, SMPTE
(or DIN) signals, plus the ability to
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Who can help you utilize your

top talent across allyour locations?

Prophet Systems, Inc
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RF COMPONENTS
 Transmission Line
Rigid/HELIAX

 Waveguide
 Filters/Combiners
UHF/ VHF

TV ANTENNAS
 UHF  LPTV
 VHF  Dual mono

FM ANTENNAS
 Sidemout?ts
 Panels
 Combined Systems

PANEL ANTENNAS
 FM  UHF  VHF

hen
You Want More
Than Just An
Antenna

I A 1115II

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.lampro.com E -Mail. jampro@ns net

HELIAX' is a registered trademark of Andrew Corporation

analyze wideband and bandpass amplitude, frequency, phase,
THD+N, SINAD, crosstalk, and wow and flutter. The digital side
of the Portable One can also generate and analyze a standard
compliment of signals in the digital domain. Additionally,
impaired digital signals may be generated and analyzed. Jitter
amplitude, jitter frequency, jitter frequency range, spurious
litter and other impairments may be dialed in and added to the
precision output signals to determine the "digital cliff' in a
system. Both the digital generator and analyzer offer AES3,
SPDIF-EIAJ and optical interfaces. A range of sample rates and
word lengths are also available to the engineer. The unit also
features save and recall of stored tests and data.

Audio Precision's Portable One Dual Domain audio analyzer

DGS Pro Audio is representing the upgraded Prism Sound
DSA-1. The DSA-1 is a hand-held, battery -powered test set for
digital equipment and systems. The newest version 2.1 up-
grade provides several new functions, including signal gener-
ation, channel -status editing, printing and uploading of test
results, user -definable test sequences, transmission bit -error
testing and jitter generation. Several options for controlling the
DSA-1 with a PC are now available. Existing DSA-1 owners
may upgrade their units with a PC and serial connection to
the DSA-1's FLASH memory.

Neutrik was showing its A2 -D audio analyzer for analog and
digital measurements.

Ward -Beck introduced the Bit Spitter to go with the Bit Buddy
for digital trouble shooting. Both offer adjustable rates, and
battery power for the engineer on the go.

Kirk Harnack is president of Harnack Engineering, Inc. and director of
engineering for Delta Radio, Inc.

By Kirk Harnack
The radio industry is con-

solidating. Engineers who
once caredfor two or three
studios are constructing
and maintaining five, six
or even 20 audio suites.

Wire 8 distribution

6 AA"
While patch bays and punch blocks still have a place, today's

facility design often calls for more sophisticated audio and
data routing solutions. A consolidated radio facility can
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«A Smart Broadcast Solution?»

The Studer DigiMedia CAB System allows for an easy
and flexible integration of a variety of peripheral studio
equipment. Its renowned stability is based on an infra-
structure of modern operating platforms accepted world-

wide as well as on the well -proven PCX Audio Cards, being

consequently used in all our networked workstations.

Together with the On -Air 2000 Digital Mixing Console it of-

fers a completely new and intuitive user interface with clearly

arranged controls, accessible on touch -screen panels. The

combination of these two powerful tools simplifies for the

DJ the handling of all processes to a degree so far unknown.

Sounds interesting? Please do not hesitate to contact us. 

AES Amsterdam,
Booth No. F34

STUDER
professional audio equipment

11 A Harman International Company
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require that one hundred or more
audio sources be dynamically routed
to as many destinations.

Broadcast Electronics introduced its
AudioPOINT routing switcher (see
Pick Hits, p. 68.). The AudioPOINT
simultaneously routes analog and
digital audio using a DSP-based rout-
ing engine. The DSP-based routing
engine allows advanced functions
not usually associated with routing
switchers. Programmable audio de-
lay, creation and analysis of test sig-
nals, gain adjustments, EQ control
and mixing of audio sources are all
possible. Routing of sources and desti-
nations is format independent -
analog, digital, synchronous, asyn-
chronous, or MADI (multi -channel
audio digital interface) inputs can all
be mixed and synchronously switched
in the same system. System size be-
gins at 32x32 and is expandable up to
1024x1024 using one DSP core. Addi-
tionally, using the AES-10 standard
known as MADI, an AudioPOINT

system can connect several audio
centers within a building or campus.
Using two coaxial cables between
MADI interfaces, 54 bidirectional
channels of audio and machine con-
trol may be routed from studios or
other facilities some distance from

the DSP core. Software configurable
remote panels are available for indi-
vidual studios. Sophisticated PC con-
trol is available locally or from other
PCs via standard PC networking.
T1 is the focus of Intraplex and its

new equipment. Through a partner-
ship with Glenayre Western Multi-
plex, Intraplex demonstrated wire-
less T1 connectivity between sites
(See Pick Hits, p. 68.). This solution,
integrating Intraplex' STL PLUS and
Glenayre's LYNX.sc spread spectrum
radio, provides an alternative to con-
gested analog STL frequencies, leased
analog lines or leased T1 circuits. The
STL PLUS and LYNX.sc solution pro-
vides bi-directional channels for trans-
mission and backhaul of compressed
or uncompressed digital program
audio, plus voice and data. No FCC
license or frequency coordination is
required.

Intraplex also introduced a new
family of digital cross -connect sys-
tems to reduce T1 network costs and
enhance reliability. Two new prod-

Call the
Pioneers!

970.949.7774 800345 
8VSAT

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 digital 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 stalling at just
$1,595 per month! Look to us for.

tQ Satellite Data Networks

Satellite Internet Connectivity
 Network Design & Licensing
 Domestic & International Spacetime
61 24 -Hour Technical Support

LQ Installation & Training
tQ Lease Financing

Fax 970.949.9620
E-mail: kelly@nsn.net

tN Nrnsvoc
SERVICE!
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500 W - 10 kW Solid State FM Transmitter TFMK Series
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TFMK01 ;

 Broadband power amplifier modules
[87.5 - 108 MHz]

 Compact and user-friendly modular
design

 Fully controlled by microprocessor
 Remote control and monitoring

capability
 N+1 systems available
 Plug-in module for transposer

configuration
 RDS and SCA plug -ins (optional)
 Dimensions 480 [W] x 360 [H] x 500 [D] [mm]
 Forced air cooling

Cidolp
DOLP is an ltelco group company For further details please contact: Dolp headquarters. via B. Pontecoryo. 4 - 00012 Outdono Montecelic (Ronal Italy. phone +39 774 357400  fax  39
774 375445  E-mail clolpOrnall.seinetil - North Amenca and Canada  Beico USA Inc., Westminster CO, phone +1 303 431 1699 fax +1 303 431 2868 - Central and South Arnenca 
helm USA Inc.. Miami FL. phone +1 305 715 9410  fax +1 305 715 9414 - Twrvy  Melee Ltd., Istanbul, phone +90 212 2732365  fax .90 212 2732388 - Ch la  Itetco Boiling Office,
Chaoyang Dtstnct Beijing CHINA. phone +86 10 4948151  fax +86 10 6494823 Itelco grow web site httplAwinvnelco-use.corn.
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ucts, the DCS-9500 Digital Cross -Con-
nect System and the DCS-9560 Cross -
Connect Access Server, allow traffic
from up to six under-utilized T1 lines
to be combined on a single T1, with-
out degradation. The DCS-9500 al-
lows digital transmission bandwidth
to be shared between production
studios, broadcast studios and trans-
mitter sites. Program audio, data and
voice circuits can be dynamically rout-
ed among up to six locations. Be-
cause digital data streams can be
switched between T1 lines without
demultiplexing, signal quality is pre-
served and multiple analog -to -digital
conversions eliminated. The DCS-
9500 works in conjunction with Intra-
plex' STL PLUS and TDM-160 Series
T1 multiplexers. The DCS-
9560 Cross -connect Access
Server has the same fea-
tures at the DCS-9500 with
additional space for Intra-
plex channel cards. By con-
solidating and combining
traffic onto a single T1 cir-
cuit, broadcasters can re-
duce the monthly charges
for leasing multiple lines that
are not used to capacity.

Leitch, a name common
to TV engineers, introduced
a digital routing switcher with appli-
cations for today's radio broadcaster.
The Integrator modular router is avail-
able in analog audio, AES, analog
video and serial digital video ver-
sions. It lets users mix analog and
digital formats in the same frame. The
hardware is front -loading and fea-
tures hot -swap capability for power
and logic cards, as well as backward
compatibility with all Leitch products.
The Integrator is available as small as
32x32 and expandable up to 124)(64.
A dual output version is also offered.
All versions feature deterministic, field -
accurate switching, software -config-
urable matrix partitioning, tie line man-
agement and source restrictions.

Symetrix, known for audio proces-
sors, displayed its DA the 581E. Com-
prised of four 1x4 sections, it is 1RU
and shows impressive audio specifica-
tion, and each section includes an
input level LED indicator.

Sierra Automated Systems (SAS)
continued its development of com-
pact routing switchers with the intro-
duction of the SAS 16000-D. It pro-
vides a 32x32 AES3 matrix in a 2RU
chassis and provides full system ac-
cess controls and alphanumeric dis-
plays on the front panel. Included is
Sierra's SAS CMC Configuration Man-
agement and Control software. Other
features include non-volatile system
memory, built-in confidence moni-
toring and analog outputs, compati-
bility with all SAS remote control
heads and convenient installation
wiring accessories. SAS also intro-
duced a new control head for all SAS
routing switchers. The new head fits
into a standard audio console frame

and features a "take" button with a
built-in high -density LCD display.
The display shows the current
source and the pre -selected source
simultaneously.

Radio Systems showed its repack-
aged distribution amplifier, the da4x4a.
This quad four by one DA can be
strapped for quad, stereo or mono
operation and has audio peak LED
indications on each section.

Neutrik USA introduced two new
products -a family of AES3 digital
audio adapter transformers, and a
new XLR connector called EaZyCon.
The AES3 adapters are designed to
allow longer runs of AES3 audio over
7511 unbalanced coaxial cable with
conversion back to 10011 balanced
connections at each termination. The
adapters perform impedance match-
ing between 10011 and 7511, transi-
tion of balanced/unbalanced circuits
(balun), electrical isolation (option-

al), and reduction of hum and noise.
Insertion loss is less than 0.3dB at 0.1
to 10MHz. The adapters are available
in either male or female terminations
for the 7511 BNC connector.
The new EaZyCon XLR connector

family offers rugged construction, a
soft -coated surface for solid, wiggle -

free connections and a choice of wire
terminations. Gold plating is stan-
dard, but a solder version is available
with pre -tinned and pre -fluxed con-
tacts. The solder version takes less
time to assemble (and fewer hands).

Switchcraft introduced several in-
novative patch bay systems in both
1/4" and TT patch sizes. Those pre-
ferring EDAC connectors can now
use them for patch bay wiring with

Switchc raft's TT96EDAC
series. Another Tr patch
bay featuring a slide -out
tray and IDC connectors
was introduced. Wiring to
this patch bay appears to
be very convenient since
terminations can be made
from the front the equip-
ment rack.

Switchcraft also intro-
duced a line of 3.5mm male
plugs for field installation.
They feature gold plating,

a rugged cable clamp, and are avail-
able with black or nickel connector
backs. These professional quality
3.5mm plugs will be a welcome addi-
tion in radio stations where portable
cassette and MD units are used, and
for making connections to computer
sound cards.

Ward -Beck had several items on
display for routing and manipulation
of digital audio. The D8201 digital
audio DA, the D8202 and D8203 D/A
and A/D, and the D8204 7511 DA. The
POD line includes the POD10 6x1
AES3 audio switcher, the POD11 AES3
monitor, the POD12 AES3 reclocking
distribution amp, and the POD13
dual D/A.

With so many stations making tran-
sitions to more digital routing, the
cabling required must also change.
Whereas we usually think of wire
being simple copper runs, digital sig-
nals are not as forgiving. Belden,
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$950

ROADRUNNER
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- --mote bre
When you're rushing off to your next remote you

don't want to lug around a lot of equipment.

RoadRunner from MUSICAM USA gives you:

A 3-channel mixer

Built-in ISDN Terminal Adapter with

integrated NT -1

MUSICAM' MPEG Layer II, Layer III and

G.722 for total compatibility

Internal power supply or external battery

All n one box.

See Us at Promax
Booth #807

Performance, price and portability RoadRunner
outdistances the co etition eve time

1111111111111111.1110

MUSICAM USA

MUSICAM USA
670 North Beers Street, Building 4, Holmdel, New
Tel: 732/739-5600
Fax: 732/739-1818  FDX On Demand: 732/935-2777

Email: salesCrusicomusa corn
Internet: http://www.muscamusa corn

Prices shown are published manufacturer's list prices as of 3/1/98

07733 USA

Circle (32) on Free Info Card



SYMETRIX 628 VOICE PROCESSOR

Rich, Vibrant Sound
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
programmable presets, Symetrix
has created one of the most
versatile yet reliable pieces of
processing equipment on the
market today. The Symetrix 628
gives you the ability to create and
store in memory 119 custom
presets. And, you can get on the

air right out of the box with it's
easy plug and play design and by

:As;

O

The Symetrix 628 Voice Processor

selecting from 8 finely tuned
factory presets.

The 628 is a premium quality
microphone preamplifier, 20 bit
A/D and D/A converter, de-esser,
expander/gate, compressor and
parametric equalizer in a single
rack space unit. It is also the only
processor with an optional RC -1
remote control to allow a quick
way for talent and producers to
change presets. Plus, the 628's
parametric approach to equaliza-

tion allows cuts and boosts
exactly where needed to make
every voice sound outstanding.

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 its powerful process-
ing, programmable presets and
digital output, the Symetrix 628
is the complete palette.

Call your Harris representative
today!

HARRIS CORPORATION
BROADCAST DIVISION

TEL: 1-800-622-0022
FAX: 765-966-0623

http://www.broadcast.harris.com

M HARRIS
A new world of broadcast solutions

©1998 Harris Corp.



HARRIS CDLINKTM 950MHz UNCOMPRESSED DIGI TAL STL
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There Are No Two Ways About It:
When You Don't Have The Same Amount
Of 1 s And Os Coming Out As Went Into

Your Digital STL, It's Compression.
It's a fact: when you use perceptual
and/or statistical coding to bit reduce
your digital audio, there is something
changing it. It isn't nothing, nada, or
zilch. It's called digital compression.

Despite claims of other digital 950 MHz
STLs in the market, only CD LINKTM
truly does nothing to your 16 bit digital
audio signal from the studio. If you are
in doubt about whether a digital STL is
using compression, just ask them
"What coding algorithm are you
using?" Any answer other than NO
digital compression in any form is
used means the STL is compressed
and your original studio audio has lost
some of its quality.

Dare to compare the performance of
CD LINK against any other digital STL.
Only a T1 line provides comparable
reliability in performance to CD LINK.
CD LINK STLs are on the air all around
the country, providing bit -for -bit trans-
fer of your digital audio signal from
your studio to your transmitter site
without digital compression. If you
want the uncompressed performance
of T1, yet want to avoid the expense

and lack of control that comes with T1,
CD LINK is your best answer.

The CD LINK 950 MHz STL is avail-
able for off -the -shelf delivery. You
program it to your operating
frequency on -site. If you have more
than one frequency available to you,
no problem, you can just reset the
frequency as your needs change.
CD LINK is a field proven product
with many units on the air for a year
or more, white competitive compa-
nies are still promising deliveries
sometime in the future.

CD LINK has been tested, used and
praised by some of the toughest ears in
the radio broadcast industry.

Lastly, but far from least, CD LINK is
backed by Harris. With over 75 years
of service to the radio industry, Harris
has provided second -to -none support
and innovation which has raised stan-
dards and saved broadcasters money.
And if you ever need service, CD LINK
comes with a full warranty and a
service department rated as the best
in the industry, year after year.

So, if you're looking for a digital STL
that actually does absolutely nothing to
your digital audio, you need to consider
only one STL, Harris CD LINK.

Harris CD LINKTM:
uncompressed, uncompromised
quality in a 950 MHz digital STL,

quick delivery available.

HARRIS CORPORATION
BROADCAST DIVISION

TEL: 1-800-622-0022
FAX: 765-966-0623
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Gepco, Clark Wire and Cable, Ca-
nare and Mohawk/CDT were all
showing their latest product addi-
tions that adhere to the digital re-
quirements.

One interesting tool shown by Ca-
nare was the TS100E coaxial cable
stripper (See Pick Hits, p. 68). This
handy tool makes cable preparation
simple and fast, especially when
multiple cables are being worked on.

Kirk Hama& is president of Harnack Engi-
neering, Inc. and director of engineering for
Delta Radio, Inc.

Automation systems

t-voir(o/A
By Yasmin Hashmi

Unlike in previous years, when a
new crop of systems was almost guar-
anteed to be launched, NAB 98 was
more dominated hv established play-

ers showing enhancements and new
options, particularly in the areas of
user interface operation and wider
access to files and data. More were
also keen to describe their systems as
having an "open architecture," being
based on standard hardware and al-
lowing the user to choose which
types of peripheral and/or audio card
to use for example.

Open systems
Two new systems featuring an open

architecture were the Windows 95/
NT -based CBSI Digital Universe that

supports up to 25 uncompressed
stereo channels, and the

IBM eWave, de-
signed for the com-
plete automation of
radio stations of all

.`W sizes and marketed by
Pacific Research & Engineering. In-
deed, systems are also becoming
more open by allowing file transfer,
as in the case of D -CART, now avail-
able from Wormald Technology. Tn

Badge of Honor

ram

The best sounding, most reliable digital audio
systems use Digigram sound cards. Does yours?

EDigigrarn
Digigram Inc. 2101 Wilson Boulevard
Suite 1004 Arlington. VA 22201
Phone: +1.703.875.9100  Fax: +1.703.875.9161
E-mail: input@digigram.com
Web: http://www.digigram.com

addition to its new drag -and -drop
GUI with waveform editing, the sys-
tem allows files to be edited and
playlisted by D -CART or any net-
worked PC with a standard sound
card. If using the latter, the selected
files are automatically converted to the
BWF format while being transferred
from D -CART, and can then be dropped
into any compatible editing applica-
tion such as the SEK'D Samplitude.

New features
Perhaps the most remarkable

among the range of new develop-
ments on show was the dbm Sys-
tems Cartworks VIO option. De-
signed for visually impaired and blind
operators, it provides aural cues us-
ing a speech synthesizer and can be
operated using a Braille -encoded
keyboard. Other new developments
included the RapidRecorder feature
for the Pristine Systems RapidFire
that appears as a selectable window
at the bottom of the main screen and
allows live recording and editing
while on air, and the Computer Con-
cepts Maestro application, which is
now Windows NT -based. In addi-
tion to traditional DCS functions,
Maestro also includes a music sys-
tem database interface, display of
news and information text, a config-
urable screen layout, intro and outro
times, and flexible control of all on -
air operations.

News
Fur those particularly interested in

news applications, Radio Computing
Services (RCS) previewed a new mod-
ule for its Master Control on -air sys-
tem which implements the popular
AP NewsDesk. This includes numer-
ous text -based features such as in-
stant access to bulletins and updates,
scrolling headlines and multiple wire
inputs, as well as audio capture, ed-
iting and embedding in text. Also on
show was the completely revamped
Radiomation News system. This sys-
tem now allows up to 35 journalists to
be networked, and new features in-
clude waveform editing, audio and
text wire capture, a secure shared
contact database, the ability to present
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Taking remote control to a higher level.
Forget remote control...think facilities management. Gentner ' s GSC3000 is one step beyond remote control. New
augmented macros make the GSC3000 the smartest, most powerful site control system in the industry. Not only
is it as accurate as an engineer, it will make the same evaluations and judgement decisions as one...24 hours a day.
With the addition of Voice Interface, it can even talk too.

Gentner WE PUT THE WORLD ON SPEAKING TERMSTM

800.395.7486 801.975.7200 http://www.gentner.com CSA NRTL/C, FCC P68/P15, CE APPROVALS
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THE FIRST INNOVATION

IN FY ANTENNAS

IN 10 VMS,

See ACI for CQIT!
Enter 11011000 for
QUALITY results.

Don't miss
your chance to play at
www.antennaconcepts.com

AN r ENNA CONCEPTS INC.

66(11C Merchandise Way
Diamond Springs, CA 95619

A Tel: (530) 621-2015 A
A Fax: (530) 622-3274 A

A www.antennaconcepts.com A
A E-mail: sales@antennaconcepts.com A
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items live from the terminal with
scrolling text, and several ways to
audition material for transcription.

Wide area networking
With the aim of reducing distribu-

tion costs and saving time, a marked
number of manufacturers announced
wide area networking (WAN) capa-
bilities. Among these was Scott Stu-
dios with its multi -protocol Remote
Recording Router. This al-
lows up to four modems or
other high-speed interfaces
to be fed per computer, mak-
ing it possible to send spots
by WAN, dial -up phone lines,
ISDN, Tl, ADSL, Frame Relay
and other Windows PC -com-
patible communications de-
vices. Another was Prophet
Systems, with its WANcasting
network. This allows auto-
matic background transfer of
data and audio between re-
mote Audio Wizard CFS sites,
automatically inserting the
new audio into the system
playlist, and optimizing the network
according to demand.

The MediaTouch WAN solution was
announced in the form of its OpLOG
2000 radio broadcast control soft-
ware for Windows. Using Intraplex
Ti products and MediaTouch audio,
Internet and intranet software appli-
cations, the system provides local
and wide area networking, as well as
live audio distribution. Enco was also
offering WAN with its new Windows
NT/98-based Enco DADpro32, shown
demonstrating global wide area net-
working for the sharing of audio,
scheduling, billing and associated data,
as well as methods to integrate Inter-
net capabilities.

Internet access
\\ Id' th e gio\% ing use of the Internet

worldwide, is not surprising that
manufacturers are increasingly seek-
ing to take advantage of it for various
applications. Broadcast Electronics for
example, announced a cooperative
venture with Waves Ltd. in the form
of the AudioSTREAM single -box so-
lution for webcasting. BE also an-

nounced the AVExplorer module for
AudioVAULT, allowing audio file trans-
fer, multiple station scheduling from
a single location, remote voice track-
ing, and Internet scheduling and rec-
onciliation. Meanwhile, MediaTouch,
in conjunction with Broadcast Tools
Inc., announced the WEB Alarm In-
ternet Sentry software for remote
facility monitoring and data acquisi-
tion, while Dalet launched its Inter -

Scott Studios' Remote Recording Router

Web software to allow reporters and
producers to preview and transfer
audio files over the Internet using
audio streaming. It also allows scripts
and logs to be transferred, and is
accessible by anyone with a browser
and a password.

Another system offering Internet
access was the Windows 95/NT-based
AEQ MAR4WIN. providing simulta-
neous access to local or remote data-
bases, the system supports up to four
Digigram, Soundblaster or compati-
ble audio cards, and allows audio,
text, and video objects to be dis-
played on a single configurable screen.

Displaying artist, song and station
information online is a feature that
has been implemented by RCS and
Mediatron, whether the audio is be-
ing streamed or the information is
simply placed online.

Non -PC
One of the few systems at the show

that did not require a PC was the
Arrakis DL4 Digital Audio Engine.
Available as a rackmount, the system
features triple play with simultaneous
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MASTER
CONTROL

The world's finest on -air system.

1§1
Take the RC
challenge!
Ask any software or hardware company how much combined RADIO EXPERIENCE is on their staff. Ile
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
you your video and more info on

Master Control NT.

INN W"
11

1=1 110
NIMM

Sound Software

Name:

Station:

Address:

City: State: Zip

Tel: Fax:

Radio Computing Services, Inc.
Two Overhill Road
Scarsdale, New York 10583 USA
Tel: 914-723-8567, Fax: 914-723-2258
E-mail: info@rcsworks.com
www.rcsworks.com

..1. 

OF

Offset~0it
U- THE MUSIC SCHEDULING SYSTEM
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Problem:
I 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"

Energy Onix
BROADCAST EQUIPMENT CO INC

PO BOX 801 1306 RIVER ST.
Valatie. NY 12184

Phone 518-758-1690
Fax 518-758-1476

energy-onix ki` energy-onix.com

record, and includes a built-in hard
drive, separate outputs for each play-
back channel and console start/stop,
cart -like control logic. In addition, up
to four DL4-Jingle control surfaces or
any RS232 devices can be connected
for simultaneous control of a single
unit. Another dedicated system is the
Urban Air Time real-time, multitask-
ing, networked delivery system that
can now use Digigram PCX cards for
both record and playback functions
allowing even greater I/O density per
CPU tower.

Even more
ith the lack of vaporware an-

nouncements, several manufacturers
were showing existing lines that al-
ready met the needs of many
broadcasters. For example, SMARTS
Broadcast showed its complete line
of solutions.

Yasmin Hashmi is a partner in SYPHA,
publisher of The Tapeless Audio Directory, a
buyers guide that provides details on over
300 disk -based audio systems. Reach her at
sypha @compuserve.com or +44 181 761
1042.

15kHz of two-way audio over any
standard phone line and provide a
connection speed from 24- to
33.6Kb/s. When poor line connec-
tions are encountered, the Vector
will negotiate at speeds as low as
9.6Kb/s. Comrex claims that the
Vector can provide 7kHz of audio
with connection speeds between
21.6Kb/s and 14.4Kb/s, or 5kHz of
audio at 9.6kHz. If the quality of the
connection deteriorates during a
broadcast, the Vector will also re-
negotiate at a lower speed auto-
matically. The Vector is also com-
patible with the Comrex Hotline
POTS codec, albeit with reduced
audio performance (up to 10kHz
with a 33.6Kb/s connection). The
Vector is available as portable or
rack -mounted and includes three mic
level inputs (one can be switched to
line level), three headphone outputs
and a host of externals. Like other
Comrex mixer products, the Vector
provides the usual complement of
internal mixing and muting to satisfy
most remote broadcast requirements.

In what they are calling The Select
series, Ward -Beck has introduced

Audio backhaul &
accessories

k / ..
By Kevin McNamara,

CNE
If you asked mint engiticen walk-

ing the radio floor what they have
seen that's new and exciting, the
answers were generally the same:
"Not much." I have to agree, but
considering that the glut of vapor-
ware and useless niche products in
past shows have all but disappeared,
the products represented at this show
perhaps represent the "short list" of
manufacturers that offerproducts that
fi nally answerthe broadcasters needs.

Probably the most talked about new
device and one of BE Radio's Pick
Flits (See Pick Hits, page 68) is a new
POTS codec from Comrex called the
Vector. The Vector is a self-contained
audio mixer/codec which can deliver

several new items. The
AMS-4 is a powered
rack mount moni-
tor system that pro-
vides four selectable

inputs. Each of the inputs
can be either balanced analog stereo,
balanced AES3 or unbalanced AES3-
ID. The unit automatically senses the
presence of the digital input and
lights an AES lock indicator. The
front panel features volume and
balance controls as well as a stereo
LED VU meter and in- or out -of -
phase indicators.

Ward -Beck has also introduced four
new plug-in cards that are frame
compatible with its 8200 series pow-
ered frames. The D8201 is an eight -
output digital audio distribution card
that features cable equalization, data-
reclocking, transformer -balanced in-
puts and a monitoring jack. The
D8202, a 24 -bit D/A converter, in-
cludes cable equalizer, selectable in-
put impedance, alarms on detected
errors and a monitor jack. The D8203
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Use the

One-time remotes
just got easier!

Sometimes it's impractical

to install a special circuit

like ISDN for a one-time

remote. However, a

plain telephone line

is usually available.

Wouldn't it be nice

if you could have

high quality two-way

audio on that plain

line? That's just

what you get with

the notLiiw.

Call Us for Details

BROADCASTERS
GENERAL STORE
2480 S.E. 52nd Street
Ocala, Florida 34480-7500
Phone 352-622-7700
Fax 352-629-7000
Email bgs@mbs.net

We'd be happy to send
you a Hotline to try.

Wideband two-way audio on POTS
(Plain Old Telephone Service)
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is an A/D converter providing select-
able sample rates or capability to lock
to an external reference. Transform-
er -balanced digital output is compat-
ible with balanced or unbalanced
environments. The D8204 is a digital
distribution amp com-
bined with an on -board
A/D converter. The card
can provide either eight
digital unbalanced out-
puts or four digital and
two stereo analog out-
puts, depending on the
termination assembly
used.

Ward -Beck also un-
veiled a line of "low-cost
problem solvers" called
PODS. This line includes
several slick solutions for
interfacing audio (particular digital)
in your station. These solutions in-
clude everything from analog audio
switchers, amplifiers and interfaces
to digital audio switching and moni-
toring. I like the fact that this line of
switchers can be controlled via an
RS 422/485 data port, which permits
easy interfacing with external control
devices.

MusicamUSA is introducing a new
Tl/E1 Audio Multiplexing System
(TEAM). The TEAM system is a mod-
ular audio codec designed to operate
over a T1(1.544MHz) or E 1 (2.044MHz)
path. The system supports several
analog and/or digital channels, the
actual amount depends on your spe-
cific choice of audio coding standard,
including linear non -compressed au-
dio. Modules will also be available to
support synchronous data.

Intraplex introduced the "spread
spectrum STL," which combines the
Intraplex "STL Plus" digital Tl multi-
plexer with the "LYNX.sc" spread
spectrum radio system from Glena-
yre Western Multiplex, as an alterna-
tive to the congested analog STL
frequencies, leased Tl lines or digital
Tl circuits. The system provides a
total solution for the transmission and
backhaul of uncompressed digital
audio, plus voice and data. The DCS-
9500 and the DCS-9560 Cross -Con-
nect Access Server provides an easy

method to switch Tl traffic between
various (up to six) T1 transmission
paths. For most broadcast applica-
tions, this system can be utilized to
automatically switch traffic between
two or more Tl paths (i.e. microwave

system and T1 leased line) in the
event of a network failure or higher
than acceptable error rates. The
DCS-9560 offers additional support
for the full suite of Intraplex chan-
nel units and can be used to con-
solidate and combine traffic onto
a single T1 line, which can signif-
icantly reduce the monthly charg-
es associated with leasing multi-
ple lines that are not used to
capacity.

Henry Engineering's new Pbr-
tamatch is a battery -operated version
of its popular MatchBox audio inter-
face. The Portamatch is a level -and -
impedance interface that converts
consumer IHF audio levels (-10Bv)
to/from professional +4dBm 60011
levels. The Portamatch will operate
for about 20 hours on two regular
alkaline batteries, or 50 hours on
lithium. Henry also announced a new
version of its Audio Online system.
Version Four now offers several new
features, including: multi -level nest-
ed menus, instant message access.
on -screen message & line status.
multiple recording passwords and
message lock.
JK Audio introduced three new

products.The Inline Patch is a com-
pact telephone audio interface that
uses two back-to-back hybrids in
order to have control over both sides
of the call, and has on -board audio

mixing capabilities. The company also
showed two portable mixers, the
Remote Mix 3.m can be used as a
front-end mixer and headphone in-
terface to your codec, or to feed an
analog POTS line. The Remote Mix

3x4 can also be used as
a front-end mixer and
headphone interface,
with the additional ca-
pabilities of routing au-
dio to as many as four
outputs - either line
level or via analog POTS
lines. Both mixers fea-
ture DTMF dial pads and
VU metering. If you have
need for movable sound-
proof space, the Acous-
tic Systems BB100 an-
nouncers booth fea-

tures prewired electrical/lighting,
ventilation system, sound -rated
doors/windows and acoustical wall,
all in about the space of a large
telephone booth.

Graham Patten Systems has add-

See us at the
A.R.M.A.
Equipment & Technology
Expo
June 4th & 5th at
Harrah's Atlantic City, NJ

For..
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
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ed five new items in its SoundPals
line. The DTG-1 is a digital test
generator which provides a variety of
audio test signals generated entirely
in the digital domain and output in
the AES3 format. The new ADAT
interfaces give users a family of
modular building blocks
for digital audio. The
ADAT-1 combines eight
analog audio inputs and
combines them in a single
eight -channel data stream
intended to be sent on an
optical fiber cable. The
ADAT-2 is placed at the
other end in order to sep-
arate the eight original
analog inputs. The ADAT-3
and ADAT-4 have similar
functions respectively, except using
balanced or unbalanced AES signals.
The ISDN codec arena continues to

grow, with products being shown
from several manufacturers. The
Zephyr Express from Telos will begin
shipping. Other news of new ISDN

codecs include the C400xr from
SystemBase, the ACD-5001 from
AR-, and the software -based sys-
tem from Mayah being shown at
the MusicamUSA booth.

AEQ also showed the new MPAG02
codec, a system that includes a

mixer and monitoring capabilities.
It can communicate via ISDN or
POTS lines.

Satellite services also continue to
thrive. While the technology itself
had no breaking news, service pro-
viders like NSN (National Supervi-

sory Network) and NPR Satellite
Services had its own information
releases of new agreements and
services.

The RPU area has not seen much
recent action - until now. Energy-
Onix unveiled the Roadcaster, a fre-

quency -agile RPU system
that is available in a stan-
dard one-way version
(Roadcaster.1) and a di-
plexed version (Roadcast-
er 2), allowing one unit to
send backhaul audio from
the remote site and IFB
from the studio with a sin-
gle system. Rackmount ver-
sions of both units are also
available.

Comstream did announce
the unveiling of the new ABR-202, the
next step in its product line, designed
after the ABR-200.

Kevin McNamara, CNE, BE Radio's con-
sultant on computer technology, is president
of Exegesis Technologies, a consulting firm
in New Market, MD.

Modulation Monitors
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Digital STL I TSL Systems
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Low Power Transmitters

Meeting The Broadcaster's
Present And Future Needs

Transportable Pre -Built Transmitter Sites

eQE

Solid -State and Single Tube
High Power Transmitters

QEI Corporation
One Airport Drive. P.O. Box 805
Williamstown, NJ 08094
e-mail: qeisales@qei-broadcast.com

For More Information Call Us Trill -Free At (800) 334-9154

Toll -free Sales (800) 334-9154
Fax (609) 629-1751

Emergency Service (609) 728-2020
Web Site: http.//www.qei-broadcast.com
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available on its website. (See

Web Directory, p. 82)
Continental Elec-

RF and transmission tronics presented its
latest AM transmit-
ter, the 317E, capa-

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

One might think that the area of RF
and transmission might have little
new to offer. Not so! While the basic
principles of RF haven't changed,
improvements in amplifier efficiency
and antenna radiation have. Add to
this the effects of consolidation, and
broad band antennas andfrequency-
agile transmitters make perfect sense
for permanent or emergency uses.

Jampro Antennas showed a new
version of the JCPB FM Broadband
Broadcast Antenna. This is a broad-
band version of the Penetrator an-
tenna with true circular polariza-
tion. It is grounded at every bay for
maximum lightning protection and
is available with multi -channel op-
eration options.

Antenna Concepts showed its Ultra
FM antenna accepting 20 kW per bay.
Its isolated element design eliminates
problems of tower influence on pat-
tern shape, and half -wave vertical
spacing reduces non -ionizing radia-
tion downwards. New information is

cwt ble of 50kW output pow-
er. By use of a serial combiner for the
power stages, a reduction of 20 per-
cent in occupied floor space is ob-

the 802D1 digital FM exciter. The
redesigned front panel has a brighter
display, and units can be synchro-
nized via GPS. Also available is a
Tkarcl option that interfaces with In-
traplex equipment for a variety of T1
interface options.
BERT introduced its model FMR

LEX 25, a programmable combina-
tion FM receiver/transmitter for trans -

As always, transmitters and peripheral RF products lured a steady stream of traffic.
Here. a prospective buyer peruses Phasetek's newest.

tained. That, combined with high-elii-
ciency and the ability to operate with
only slightly reduced power in the
event of PA failure, makes this a very
attractive transmitter. Also shown was

See why Norsat is
making waves with
its new low cost PLL LNB.

later work. An optional built-in ste-
reo generator/processor makes this a
very useful tool for emergency or
regular operation

OMB of Miami, Florida, produced its

Norsat introduces the next wave in LNBs. Norsat's new low cost series of C and Ku -band PLL LNBs offers
superior phase noise performance combined with reduced costs making this new line of LNBs ideally suited for
many digital audio and data applications. They are available in a wide selection of C and Ku -band frequencies for
installation around the world and L.O. stability options range from ±75 kHz to -±150 kHz.

Contact your Norsat representative for quotations on custom products for your specific application. For next
day delivery of all your commercial LNB needs, contact your local distributor or Norsat today.

/1"617SAT
The people you think offirs1.

Contact Norsat at:
#302-12886 78th Avenue, Surrey. British Columbia, Canada V3W 8E7

Canada  Tel 1-604-597-6203  Fax 1-604-597-6214
Internet: www.norsat.com E-mail: info©norsat.zom
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We only named it.

You've got your own set of problems.
Multiple stations, numerous studios
and locations. Change, change and
more change. So wouldn't it be nice if
there was a complete digital studio
system out there, that would let you
configure your radio operatior your
way? There is. We call it AudioVAUIT

And the reason why AudioVALLT is in
use at more stations, in more coun-
tries than any other, is simple. It's
configured by the people who use it.
As a result, AudioVAULT delivers your
program content in any format... from
satellite to live assist to complete
walkaway. And best of all, AudioVAULT
does it efficiently, effectively, and
reliably. No other digital studio system
out there compares. It's the solution
to your problems. All of them.

Visit our web site or call us for a free
info packet.

Audio
U!!JLT®
Need Solutions?
www.bdcastcom
or 12111224-9600
Ibe Bf emblem is a repterti trademark el Broadcast Electronic: Inc

THE BEST IGITAL
STUDIO SYSTEM

ESIGNE BY
YOU.

Solutions for
Tomorrow's Radio
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"Transparent Ethernet Repeater" op-
erating in the 2.5GHz band with one to
five watts TPO. This is a bi-directional
system providing a wireless link for
LAN use.

Davicom Technologies Inc. showed
its Model A-14050 center -fed col-
linear array antenna. Although L -band
DAB is not presently envisaged for
the US, Canada has allocated spec-
trum and energy toward an L -band
DAB solution.

Harris introduced the latest in the
Platinum line of transmitters. These
solid-state units have PM that are
interchangeable with the IPA mod-
ules and allow hot (on -air) replace-
ment. Power levels vary from around
800 watts to 20kW depending on the
model desired. The Digit digital excit-
er and CD Link STL were also being
shown.

Bird Electronic showed its complete
line of RF watt meters and dummy loads.

Energy-Onix showed their line of
transmitters including the Legend C
series for FM and the Pulsar for AM.

as

Audio consoles and
microphones ;0.

By Terry Garcia
There is a dominant trend for the

large groups to incorporate the future
of digital in their con-
solidation projects.
Many manufacturers
have risen to meet this
challenge with more
and more digital -
based products. The
console has always
been the nerve center
of the studio, and dig-
ital consoles continue
to make inroads into
studio settings.

Ads.

the Roc 10, which makes
for easy expandability.

Logitek has shown
its commitment to
digital consoles by
committing all re-

sources to them while
no longer manufacturing an analog
console.

Wheatstone and Audioarts showed

Logiters ROC -5

Audio consoles
Logitek showed the Roc 5 digital

console, using the same audio engine

-01E lvmTEm
Innovative Solutions

MESSAGE BOARD CONTROLLER

The MBC-1 Message -Board Controller, combined with a locally -
purchased off -the -shelf electronic message -board, results in a

versatile and attractive studio display system. The MBC-1
monitors up to 15 control -room devices and can display a unique,

prioritized message for each one. It's a great way to improve
the appearance and efficiency of your

broadcast and production studios.

5KE L-,,yeTEm9
972 Main Street, Nashville, TN 37206-3614

615-228-3500 FAX: 615-227-2367
FAX ON DEMAND: 615-227-2393 www.sinesys.com

off their console lines. The highlight
for Wheatstone was the D-5000 dig-
ital console.

Fidelipac has brought back the
Broadcast Audio name with the re-
lease of the BA1230 digital console.
The 12 -fader layout accepts up to 30
inputs. The partnership with Gra-
ham -Patten also continues in the
DynaTools, of which the DMR4x1 is
a part. This four -input, one -output
digital mixer can literally fit in your
pocket.

Pacific Research and Engineering
celebrated the 20th anniversary of the
BMX console. Among its showings
were the Integrity digital console and
the Airwave on -air console.

Auditronics, which has entered into
a partnership with Broadcast Elec-
tronics, was showing the NuStar 3001,
the next version of its digital console.
Auditronics also debuted a touch -
screen version of the Nustar called
the Touch Star. Also planned is a new
analog console line called the Comet
Series 4600, which will be designed
for applications in production and
on air.

Autogram showed its line of cost-
effective on -air consoles.

The DRC2000 from Harris/Zax-
Circle (36) on Free Info Card
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Conflabil
EDUCATIONAL CIRCULAR SERIES

Model Bays Power Gain Price
MP -1 1 600W -3.3 $250
MP -2 2 800W 0 $680
MP -3 3 800W 1.4 $980
MP -4 4 800W 3.3 $1,280
MP -2-4 4 2,000W 3.3 $1,820
MP -3-5 5 3,000W 4.1 $2,270

6 3,000W 5.2 $2,740

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
GP -4 4 6,000W 3.4 $2,600
GP -5 5 6,000W 4.3 $3,150

6 6,000W 5.5 $3,700

x41, 1,

/MEDIUM POWER CIRCULAR SERIES

Model Bays Power Gain Price
SGP-1 1 4,000W -3.3 $690
SGP-2 2 8,000W 0 $2,690
SGP-3 3 10,000W 1.4 $3,595
SGP-4 4 10,000W 3.3 $4,500
SGP-5 5 10,000W 4.1 $5,300
SGP-6 6 10,000W 5.2 $6,100

The antenna gain II

please, make the r

MB also Manufactures:
FM transmitters
TV transmitter
FM and TV Lin
TV antennas
Medium power FN

( 1! ectors
on Free Into Card

OMB America
3100 NW 72 Ave #112
Miami, Florida 33122
Phone: 305-477 0974
Fax: 305-4770611
Toll free: 888-OMB4USA
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Q: When do professional sound engineers
choose the DPA4060?
A: When the job calls for microphones
that are to be heard, not seen and deliver
accurate, lifelike results.

z Or
Fred Aldous,
MultipleSports Emmy
award winner:
"I used the DPA4060 for
the 1997 NBA Basketball

Playoffs, in the "swish"

position. The high sensi ni-

tivity, broad dynamic range
and gain before feedback of

the DPA4060, improved dui --
quality of the broadcast and

made my mixinng more enjoy-
able. The sound was sweet
and natural, and required very
little equalization, and did not
distort on shots that firmly hit
the rim, incredible. I also use

the DPA4060's for NFL Footba
The mics are positioned on the
field umpires due to their proximity
The quality of the DPA4060 Miniature Microphone
ensure the sound of the players calling audibles. the
line exploding on the snap and the crunch of body
bending tackles are captured true to life. We are
able to then transport our audience from their
living rooms to the live venue."

The Miniature Microphones from DPA
20Hz - 20 kHz ±2dB - 5.4mm capsule - 3 models with
three different sensitivities - 3 color options -
Adapters that will fit most wireless systems.
Optimized towards humidity problems.

The sound. the price, too hard to believe - demo not
really needed. Listen to what the Pros are saying

Danish Pro Audio Igl.litz-
VA,,

World-wide Supplier of Briiel & Kjaer
Microphones
North American Distribution: T.G.I. North America, Inc

300 Gage Ave., #1  Kitchener, ON, Canada N2M 2C8

(519) 745-1158  Toll Free Fax Order Hotline: (800) 525-7081

Website: www.danishproaudio.com
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corn was on display in the Harris
booth. The DRC2000 is a larger ver-
sion of the DRC1000.

Radio Systems showed its new Mil-
lenium line consoles, which have
many useful features and a distinctive
styling.
The Klotz digital console is dis-

tributed by RCS. The modular ap-
proach allows virtually unlimited
input configurations.

111111111111111111111
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Auditronics' NuStar 3001

Studer re -introduced the On -Air
2000. All signal routing, gain struc-
ture, and EQ functions are con-
trolled with a touchscreen and a
handful of virtual knobs. The 12 -
fader configuration accepts up to
72 inputs.

Many pro -audio leaders are offer-
ing digital consoles that could find a
home in a radio production facility.
Yamaha showed the O1V, the next

installment to the existing line of digital
consoles including the 02R and 03D.
The O1V has 24 inputs, four outputs
and built-in effects processors.

Tascam debuted the TM -D1000 dig-
ital mixer, which is loaded with im-
pressive specifications. The 16 -input
console has TDIF-1, AES3 and S/PDIF
outputs and can be expanded with an
optional card.

Panasonic/Ramsa had the DA7, an
eight -bus mixer. The unit is feature
heavy, with 32 inputs, six aux sends
and 24 -bit capability being notable
among them.

Mackie had its complete line of
compact mixers, including the new
Digital 8 -bus.

Microphones
AKG showed its Solid Tube mic.

The large diaphragm condensor has a
12AX7 at its heart. Meanwhile, Neu-
mann showed the TLM 103. It uses a
modified version of the U87 large -
diaphragm capsule, and boasts the

SPL and THD characteristics of a
dynamic.

BeyerDynamic had the new M-8000.
This dynamic hypercardioid mic has a
classic look with modern performance.

Tannoy showed the DPA 4060, of-
fering high sensitivity, broad dynam-
ic range, and gain before feedback
with a 5.4mm capsule.

Shure was showing its complete
range of wired and wireless micro-
phones.

For stations having announcers
who are hard on microphones or
don't have the best mic technique,
try using a kick drum mic. They are
designed for the highest SPLs and
handle severe transients, and most
of them cover the vocal range very
nicely. Sennheiser came out with
the E 602, while BeyerDynamic
showed the TG -X50, and AKG dis-
played the D112.

TerryGarcia isa design engineer with CMBE,
El Dorado Hills, CA.
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Why
hould
Care?

What do you mean you don't know which

soundcard is in your digital broadcast system?

If you care about radio frequency interference and who

doesn't? it could be interfering with your broadcast

signal RFI runs rampant inside the PC that records

and plays digital audio for your stations.

Antex was the first to develop multi layer

board design with extensive ground planing.

ANTEX AUDIO

PLUGGED IN

That prevents hostile RFIs from bombarding your

signal. The leader in soundcards for more than a

decade. Antex continuously upgrades its designs and

components to give you nothing short of perfection.

With over 100.000 soundcards sold world wide. its no

wonder why the finest developers and manufacturers

plug Artex Audio into their digital designs. They care

about sound quality. Jus- like you.

Ask For Antex.

INITCYR`ONICS
NEVER LOSE SIGHT OF SOUND.

1125 West 190'h Street. Gardena. California 90248

310 532 3092 800 338 4231  wwwantex.com
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The best digital broadcast systems use Antex Audio. Do You?
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Our judges pick the best
of the show's new introductions

The show floor at the NAB convention was covered with new products, and
while you were walking the aisles and investigating all the new technology, so were
our judges. This year's page 75) looked at everything offered and
came up with the following products which were awarded the highly -prized BE
Radio Pick Hit award for NAB98. The wide range of application needs addressed
by the winning products demonstrates the fully rounded selection of offerings at
this year's show, as they cover areas throughout the facility from the studio to the
transmitter.

The rules governing Pick Hit selection are at the end of the feature. Our judges
are industry experts, work independently and anonymously, and select the top ten
new products at the show. There were also some notable products offered that,
while not awarded a Pick Hit, caught the judges attention as well and merited status
as an honorable mention.

QIC

Avocet Instruments
AV -2000
Delay canceller

With so many remotes be-
ing done using digital trans-
mission, the need for creat-
ing a mix -minus return feed
is essential for success. Some-
times creating a mix -minus
is not easy or practical. The Avocet Instruments AV -2000 uses DSP to remove the local audio from a program feed
to create a mix -minus automatically. The AV -2000 will calculate the time differential up to 800ms, and then suppress
the returned local audio, typically up to 40dB. Front panel indications for audio and delay correlation let the user see
what is happening.
www.avocefinst.com
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SATISFY
YOUR TASTII; FO

THE BE T

fia

PIS Known throughout the world as :he best
performing, m3.4 reliable FM transmitters
available, Con:ineltal's 816R Series
combines superior design and audio quality
with exceptiom. workmanship t3 give
broadcasters an inmatched, field -proven
record.

The 816R Series comes in power levels from
10 to 70 kWs. Available as an orti3n is an
internal control ar_d monitoring unit which
tracks trends, it -m -es data and provides an
exact visual relic i of the transmitter's
control panel.

STANDARD FEATURES

Solid -State IPA Exclusive "Soft-Sta!trm" Protection Circ.iit
Internal Harmonic Filter Broadband Quarter Wave Cavity
Automatic Power Level Control Totally Self -Contained In a Single Cabinet
Automatic Filament Voltage Regulation

For over 50 years, Continental Electronics has provided excellence in broad :a 3: transmission prods cts worldw de
Refuse to compromise... call Continental -imti

%p
ContAfiiital" adczo\ids. C'

PO BOX 270879  DALL%5 TEXAS 75227-0879  214-381-7161  FAX 2'4-381-3250

800-733-5011
Visit web site - http //www contelec CC M
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The FM Series
SWR's FM antennas, ranging
from educational series
to multi -station antenna
arrays, are highly
customized to meet
broadcaster's needs.

Options
*Circular, horizontal,

or vertical polarization
 Beam tilt
 Null fill
 Customized

directional patterns

eenie.%
ati as

01.Salat
arimill0.1120.11111111.Or Irlif

Ill "IAA I r II le
grIft /i

et. 4't- n -1111LJl-J
0111111114011100s.fip

e vg !it
Antennas and Transmission brie Systems

Systems With Reliability, Inc.
P.O. Box 856, Ebensburg, PA 15931
1-814-472-5436 FAX 1-814-472-5552
Sales: 800-279-3326
E -Mail: swr@third-wave.com
http://homepage.third-wave.com/swrweb

The FM10
Series

INC. Our Priori
Your Satisfac
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Fillatirllnome)
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
TEL 1626) 355-3656 FAX (626) 355-0077

FAX -on Demand Doc 4125 (626) 355-4210

http://www.henryeng.com

FC HENRY
ENGINEERING

We Build Solutions.

Rre"if t"4 Electronics
AudioPoint
Routing switcher

The Broadcast Electronics
AudioPoint is more than just another routing switcher. This

next-generaticn device uses DSP to eliminate cabl ng wiring and
relay panels. Instead of employing a chosspcint matrix, all
incoming signals, once digitized, are treated as data and not audio.
The AudioPoint can accept audio sources ti -at are analog, digital,
synchronous, asynchronous or MADI (multi-chanrel audio digital
interface). In addition to simple routing, the Audi )Point can also
perform programmable audio delays and gain and EQ adjust-
ments. The system can be controlled via a graphic user interface
that can be used across a network and support drag -and -drop
programming. Remote panels are also avalable Yt 32-, 64- and
128 -button X/Y controllers.
www.bdcast.com
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Canter@
TS100E
Coaxial cable stripper
The preparation of coaxial cable can he a

cumbersome task, Standard stripping
tools often nick or cut into the outer
shield. The TS100E has three circular
blades that precisely
and cleanly prepare
the cable. The self-
cleaning blades are
easily replaced
and are pro-
vided in a
cassette

handler.
One blade cuts down to the

center conductor, another cuts tl- e
outer jacket, and the third slits the jacket for

easy removal, while a window lets you oaserve ti- e action in
progress. The hardened, surgical -steel blades can perform
approximately 1000 operations. Five cable presets allow fast
preparations and the TS100Ecan accept coaxial cable in a range
of sizes p to RG-6 and RG-11.
www.canare.com
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GET IT ALL.

ONE
CALL
mm*

FINALLY.

COMPLETELY

INTEGRATED

RADIO OPERATIONS.

The perfect digital radio operation.
Now it's a reality with Computer
Concepts' complete line of integrated
radio products.

With traffic and reporting, inte-
grated music scheduling and complete
studio products, Computer Concepts
has the integrated digital product line
for your station operations.

Attrinf- is the brain for all
operations - music and commercials,
announcer text with daily schedules,
all on screen with instant access to
all of your audio inventory.

VOICETR ACKER combines your music,

commercials and pre-recorded voice
segments to create a live sounding
automated program.

T (NEW!) Sure to be the leading

traffic system in the world. Now man-
age and report all traffic operations
for up to 128 different stations from

one location.

NEWSROOM captures text and
audio from wire services and network
feeds for creation of newscast. Write,

edit, package or play audio and text.
Plus link actualities to copy.

CutMaster integrated multi -track
editing with powerful realtime effects
editing.

Get real digital operations with
just one call, Computer Concepts.

; 4ftim
omputer Concepts

Corporation

.-.

"to

404:61

837 elrose Drive  Ileneitii KS 66214
Toll Free 1-800-255-6350  Phone 913-541-0900  Fax 913-541-0169

Circle (96) on Free Info Card



Comrex
Vector
POTS codec

The introduction of POTS codecs gave new freedom and
flexibility to last minute remotes. The Comrex Vector has
taken the next step for POTS codecs by providing up to
15kHz frequency with connection rates of 24 to 33.6kb/s.
The Vector also includes a built-in four -input mixer, three
headphone outputs with mix capability for local and
return audio and an additional line output. The Vector can
also be configured to communicate with the Comrex
Hotline POTS codec as well. Memory dial, auto -answer
and an internal peak limiter are included. The Vector can
also be used in standard telephone mode in case of poor
telephone line quality.
www.comrex.com
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Delta Electronics
TCA-WB
Wide -band, wide -range RF ammeter

The TGA- WB is designed to operate over a broad current range
so that it can accommodate a variety of applications and have
suitable application in an installation with greatly varying power
levels between modes of operation (day, night and critical hours).
The wide frequency range covers the 20kHz to 5MHz range. The
three -and -a -half digit LCD display shows an accuracy of better than
two percent with a 2.15VDC full scale output. The range selection
is automatic. Power requirements are 18 to 40VDC at 80mA.
www.deltaelectronics.com
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Dorrough
PLM- 1 20
Power line monitor

Stable electrical power is essential in any plant.
The Dorrough PLM-120, available in a desktop or
rack -mount package, can capture, log and alarm
for all violations of the Computer and Business
Machine Manufacturer's Association. The AC line
voltage is sampled 3840 times per second, captur-
ing transients as short as 5ps. With an RMS voltage
range of 96 to 135V, the unit also monitors for
overvoltage conditions and frequency and phase
changes. All records are kept in non-volatile mem-
ory, and an RS -232-C port allows for download of all logs.
220VAC nominal voltage versions, it is also self -calibrating
www.dorrough.com

All alarm points are user -selectable. Available in 115 or
and temperature independent.
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ES -102
GPS-based master clock/time
code generator

A low-cost and highly accurate GPS master
clock and time code generator, the FS -102

provides timing signals in SMPTE/EBU, RS -232-
C, ASCII, ESE-TC89 and ESE-TC90 formats. The
unit also has a six -digit display and provides two
one pulse/second outputs. An eight -channel
receiver is capable of receiving as many satel-
lites, although only one is required for operation.
www.ese-web.com
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The Rules
For a product to be considered

for a Pick Hit award, it must

meet the following criteria:

1. Products must be new, and not
shown at a previous NAB Con-
vention. In some cases. distin-
guishing a new product from a
modified older one is difficult.
For Pick Hits' purposes, a new
product is one with a new model
number or designation.

2. Products must have some pos-
itive impact on the intended us-
er's everyday work. Judges search
for equipment to be used on a
regular basis. Products should
provide new solutions to com-
mon problems.

3. Products must offer substantial
improvement over previous tech-
nology. Unique circuit architec-
ture need not be included, but
some new approach or applica-
tion must be involved in the prod-
uct's design.

4. The prices of the products must
be within reach of their intended
users. The judges seek products
appropriate to a wide range of
facilities.

5. The products must be available
for purchase within calendar
1998. Equipment must be on dis-
play on the show floor and cur-
rently (or imminently) in produc-
tion. Judges take the exhibitor's
word on availability dates. Prod-
ucts demonstrated in private
showings do not qualify.

a
si

a

ready fcr the new

Introducing the new Dl -2000 dual and
single line digital telephone hybrid.

Full Digital Auto -Nulling Hyirid
Complete Console Remote Interface
Producer Phone Control
Record/Cue/And Speaker Outputs
Auto Cue And Air Switching
Line Ring/Hold/And Supervised Functions
Conference Call Support
Full Remote Control

just $995.00 -single tine just 51495.00 -dual line I reYSTI
EPA3

601 Heron Drive  Bridgeport, NJ 08014-0458
609-467-8000 voice  609-467-3044 fax  www.radicsystems.com
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14---Ilex/Glenayre
STL Plus
Spread -spectrum STL
Intraplex is already established as an innovator in

transmission of signals over T1 circuits. Replacing
multiple analog telco loops and offering multiple
digital channels for audio, data, LAN, telephone/fax
and control signals is the core of the S"/Z Plus system.
Add to this the cost savings of an RF STL along with
license -free spread spectrum, and you have the best of
both worlds. The Glenayre Western Multiplex LYNX.sc
is a spread spectrum radio that operates in the 2.4 or
5.8GHz band, and emulates the same function as a
wired T1 or El circuit. The joint effort between two

companies offers the expertise of each over the system.
www.intraplex.com (Intraplex)
www.wirelessinterconnect.com (Glenayre)
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Radio Design Labs
will
Power supply mounting adapter
With more and more equipment using external,

wall -mount power supplies, the space needed to
plug in these "wall warts" Iras grown.
they are all different sizes and the result is several
wasted outlets on a power strip. The Win from
Radio Design Labs mounts them on a single bracket
where they can be spaced and secured as needed.
An included six-inch power cord connects the
supply to the power strip, thereby eliminating the wasted space. Each kit comes with the
parts needed to mount up to six power supplies. The brackets measure 19" x 4.6" x 1.1."
www.rdlnet.com
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Telect
Cabletinks
Cable management system

Cable management can sometimes be a tricky
problem. Keeping multiple cables in an orderly
fashion but still being able to add or modify wiring at
any time is challenging, and few things are more
frustrating than a rat's nest of wire. These modular
units snap together to carry a wide range of cable
sizes and run requirements. Links are chained togeth-
er to form the trough and they move horizontally and
vertically to fit any space. The soft bends allow for
routing of special handling cable like fiber optic and

sor CATS, where sharp bends will damage the cable and
distort the data being carried. The yellow, fife -retardant plastic links are available in three sizes.
www.telect.com
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XAus.: everything beautiful be fast?

The Judges

The judges operate independent

anonymously and select product

based on the rules on page 73.

Margaret Bryant
Director of Engineering

and Technical Operations
ABC Radio Networks

Dallas, TX

Terry Garcia
Design Engineer

CMBE
El Dorado Hills, CA

Mark Krieger
Chief Engineer

WGAR-FM
Cleveland, OH

Andy Laird
Vice President of Engineering

Heritage Media
Santa Clarita, CA

Kevin McNamara
President

Exegesis Technologies
New Market, MD

Bill Ruck
Engineering Manager

Susquehanna, San Francisco
San Francisco, CA

Jeremy Ruck
Consulting Engineer

Markley and Associates
Peoria, IL

Richard Rudman
Director of Engineering, KFWB

CBS Radio
Hollywood, CA

Brian Sanders
Program Director

KUNV-FM
Las Vegas, NV

Milford Smith
Vice President of Radio Engineer!

Greater Media
East Brunswick, NJ

1
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FICOUS
solation

www.aco, 154, sys'

You wariryour studi
to look great, but
you want it quickl
and you want to b
able to take it
with you if you

move.
Modular

means
movable.
t also mea
faster and
easier installs

nd a high
degree
f sound

isolation. Call
-800-7119-11-16

See how fast
beautiful
can be.
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Telephone Line
"Eliminator"

7 DIAL -UP DEVICES CAN SHARE ONE CENTRAL -OFFICE LINE
Inovonics' PBX .s a cost -saving alter-
native to the multiple telephone lines
otherwise needed for modems.
alarms and other dial -up apparatus
installed at remote equipment sites.
The PBX allows as many as seven
devices to share a single central -office
line, for outgoing calls and with selec-
tive incoming access as well.

The PBX finds immediate ap-
plication with tie expanding use of
unattended remote equipment:
 Broadcast Transmitters/Translators
 Cellular/2-Way Radio Facilities
 Microwave Relays
 Geophysical Monitors
 Pumping Stations
 Security Systems

PBX
$420

Inovonics, Inc.
1305 Fair Ave., Santa Crwz, CA 95060 USA
TEL: (408) 458-0552 FAX: (408) 458-0554

www.inovon.com

Ill
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lit 520, 540, 701, PBX

iu. New products for radio
41) Inovonics introduced four new radio products offering low-cost solutions to several different ideas. The 520 AM

aModulation Monitor is a 1RU unit that offers full monitoring of AM signals. The 540 FM Subcarrier Monitor/Demod
can be used to measure performance of SCA, RDS/RBDS and high-speed data subcamer signals. Fed with a composite
signal from an FM modulation monitor, it can also reformat many data streams to RS -232. The 701 RDS/RBDS Mini-

. Encoder offers an inexpensive and easy solution for stations needing to transmit basic RDS/RBDS data streams. With
so many devices having POTS -line capabilities for modems or alerting, the PBX telephone switch can tie seven devices

,..." to a single telephone line, and more units can he daisy -chained for even more flexibility.
www.movon.com
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l'irantA
 PMD680/PMD690
 Portable PCMCIA digital recorders

Portable, affordable digital recording has usually meant DAT as a format - until now. The Marantz PMD680 and
PMD690digital recorders use standard Type III PC (PCMCIA) cards for storage. The PMD680(mono) and the PMD690

= (stereo or mono) both offer MPEG-1 Layer II or linear recording, a backlit LCD display, a PC parallel port for file
downloading, non-linear and non-destructive editing, analog (mic or line) and SPDIF I/O, and manual/limiter/auto

Wit
record level control. Both units operate on 12VDC and weigh two pounds.
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lselley
IMMO

Starlink SL9003Q
Digital ST1.

su% I he latest addition to the Starlink series is the 9003Q. Quadrature amplitude modulation technology allows the
SL9003Q to deliver four 16 -bit linear audio channels and two data channels over narrow -bandwidth 950MHz STL

 1111111 channels. Features include AES/EBU Ms, a built-in sample rate converter, plug-in MPEG audio modules and digital
multiplex for additional program, voice, FSK asynchronous and synchronous data channels. An ultra -linear four watt
average transmit power out is achieved with redundant RF power modules.
www.moseleysb.com
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OSC
Rareax Ethernet audio link

RAVE is a system that enables audio and control data routing via standard Fast Ethernet hardware and cabling, thus
reducing cable costs, simplifying installation, increasing routing flexibility and improving audio performance.
Individual units are capable of handling up to 16 channels of audio I/O. Using a front panel switch on each RAVE

O unit, blocks of eight audio channels can he transmitted or accessed at any point on the network. Sixty-four channels
sm. of audio can be operating on a dedicated audio network at one time with less than 6.3 milliseconds of delay to any

point on the network. Inputs can be analog or digital.
www.qscaudio.com

111:11
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Kintrnnic Labc
Lai Optilink

Fiber optic control system
Control and monitoring of A NI arrays can require extensive amounts of wire and interconnection. The Optilink uses

fiber optic cable to communicate data from each tower instead of multiple runs of copper wiring. The fiber runs can0 be up to two kilometers with each tower requiring two cable runs. The system uses RISC processors to handle the
gathered data. Up to three contactors can be controlled at each tower. RF immunity is inherent to the fiber optic cable,
and each fiber link replaces 21 copper conductors.
www.kintronic.com
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The online version of
radio's technology

magazine.

.coin
 Show Review
BE Radio brought you the

best of NAB98 with our
wire -to -wire coverage. And
though the show is over, you
can still get a look at what
you missed, including
session coverage and BE
Radio's exclusive Pick Hits,
by turning your browser to
BERADIO.COM.

 Take part in the
radio survey.

Every month, BE Radio will
conduct a survey pertaining
to an issue of interest to the
radio broadcast industry. The
results of the survey will be
published in the following
month's issue of BE Radio.
Take the survey online and
then see the results here.
June's survey asks ques-
tions about one of our
industry's hotbutton issues:
consolidation.

 Do you have an
on -air or produc-
tion facihty that
is a showcase?

Tell us about it. The Studio
Spotlight looks at a new
facility every month with
images and a description of
the site. We are looking for
facilities to show. Look
online for the details, or
contact us:

e-mail:
beradio@intertec.com

fax:
(913) 967-1905

BROADCAST TECHNOLOGY
COMPANY

411111111.004.111
0 0 0

-ULTRAIV100-

The UM -2000 is a self contained split band stereo
FM processor, with AGC and

an -ultra transparent- digital stereo generator.
Designed to give you concert quality,

at a price you will ike.
Contact us for cetails and dealer information.

Just $1,895.06

affordable
audio
processing

BROADCAST TECHNOLOGY
COMPANY

PU. Box /51  Lamar, LO 81052
(719) 336-3902

http://visivLhnat.com
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Equi-Tech
...Balanced Power Systems

U.S.Pat4nt No 5.640,314 - other Pat Pend

Equi=Tech Corporation

WALL CABINET
SYSTEMS

 Complete Turn -key Systems for
Hard -wired A/C Power
Distribution

 4 Sizes Available: 50, 75, 100
aid 125 Amps

 Lfetime Warranty on Power
Transformer

 Unlimited Technical Support

dpINBalanced Power Technology
by Equi=Tech Corporation

P.O. Box 249 Selma, OR 97538
Tel: 541/597-4448 FAX: 541/597-4099 http://www.equitech.com
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Rules of the Road for the

Digital Audio
Superhighway

Plan ahead and understand the rules
when routing digital audio.

The storage and manipulation of digital audio has
become commonplace even in the simplest
radio studios. However, transmission, switch
ing, mixing and distribution of program material

has until recently been analog.
The availability of cost-effective digital consoles and

other peripherals made it possible to implement a
totally digital signal path at the time WBEB began
studio reconstruction in
1996. The all -digital air
studio came online in
1997. During the facil-
ity design and testing
period, much was
learned about digital
audio interconnection.

The basic plan
The WBEB studio lay-

out is similar to that of a
well -designed analog
facility. The plan allows
for good line of sight
between operating po-
sitions, and keeping pro-
duction -related traffic
away from the air studio. A centrally located equipment
room houses much of the remotely located digital equip-
ment. Co -locating as much equipment as possible allows
for centralized interconnection and patching, as well as
better environmental and primary AC power control.

A line backed up by a generator feeds two uninter-
ruptible power supplies in the equipment room. The
UPSs, generator lines and a utility feed all go to their own
distribution panels. These circuits feed custom, rack or
turret -mounted plugstrips in each studio, allowing for
redundancy, isolation and better load balance.

WBEB's Dan Blackman on the air.
of a fully digital signal chain.

The WBEB control room is the start

The digital audio format
Two electrical formats are available for AES/EBU trans-

mission. The first is AES3-1992. The 1992 standard
specifies a waveform amplitude of three- to seven volts
peak to peak and a balanced line impedance of 1100. The
second and newer format is AES3-ID (referred to as DATS
by some manufacturers). The AES3-ID data structure is
the same as AES3-1992; the "ID" format, however, is sent

unbalanced at 755t im-
pedance and a one volt
amplitude.

WBEB uses the AES3-
ID 7552 unbalanced
format. Studios are
equipped with full
digital and analog
patching capability.
AES3-1992 and AES3-
ID can be interfaced
with a balun trans-
former. It should be
noted that a balanced -
to -unbalanced trans-
former should incor-
porate an attenuator
to reduce the AES3-

1992 voltage of three- to seven volts to the AES3-ID
voltage of one volt.

Since the occupied bandwidth of an AES signal is up to
300 times greater than analog, selection of the proper
cable is critical. Figure 1 represents the effect that the
wrong type of wire can have on the waveform. Imped-
ance mismatches and capacitive rolloff introduce reflec-
tions, low-pass filtering and attenuation. Eventually, the
waveform becomes so distorted that the AES receiver
chip cannot distinguish the time of transition and corre-
sponding data value. The Crystal Semiconductor CS -8411
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and CS -8412 chips, for example, cannot resolve a peak -
to -peak amplitude less than 400mV.

There are only a handful of digital transmission formats
available. The most popular professional two -channel
formats are generically referred to as AES/EBU. This
specification describes a serial digital protocol. 16- to 24 -
bit samples of the left and
right analog waveform are
surrounded by synchroniz-
ing and status bits. This con-
trol data formats the sample
so it can be read by the
receiving equipment. It also
can be used to monitor and
maintain facility -wide data
integrity with transmission
error -detecting devices.

Like the RS -232 and RS -
422 protocols, AES data is
sent bi-phase coded. The
time, not the amplitude, of
state transition determines
the value of the bit. A transition in the middle of a data bit
defines a digital "one" and no transition defines a
"zero." It should be noted that a bit stream of all ones
occupies the most bandwidth - over six MHz. Bi-
phase coding eliminates the need for a separate
synchronizing line. AES3 signals may be AC coupled,
and polarity is unimportant.

Timing is everything
It is critical that the AES source and receiving devices are

synchronized. Even if you have selected the same sample
rate on both units, there still is bound to be a small
difference in the frequency of the time bases. If the
receiving device's clock is not locked to the transmit-
ter's (or both to a common standard), the receiver
must rate convert.

Source devices that have an external synchronization
input should be fed an output from the console they feed.
This output then becomes a Digital Audio Reference
Signal (DABS). Any output will do, because the AES
bitstream is always active, even in the absence of audio.
This eliminates the need to rate convert and synchronize
that input of the console. Devices that have no external
synchronization input must be synchronized at the con-
sole input.

Alternately, all synchronizable devices in the facility can
be fed by a common standard - a master DARS sync
generator. The house reference signal may be delivered
by a dedicated device or any source device such as an
A/D converter. You can make the DARS reference signal
a reference tone or off -air monitor signal. However, it is
absolutely critical that this signal be as high -quality and
reliable as possible.

Adding a level of redundancy is a good idea. At WBEB,
the output of our master sync generator is backed up with
the output of the A/D converter that is used to convert

AES3 - 1992 (Balanced)
limr 'OMNI 111

AES3 - D (Unbalanced)

Emergency Alert System audio.
It is essential that a house standard sample rate be

adopted. Since many digital storage devices operate at
different sample rates, you might decide on the one that
most of them use. However, it is probably wiser, to
standardize on the rate the industry is adopting most

frequently. Most modern
processors, STL's and trans -

11 On

le -
4 1V p -p
 75n

Figure 1. The AES3 electrical characteristics. While the data
itself is the same, the characteristic impedance and signal
level are different.

mister exciters are using the
so called "professional"
standard of 48kHz. Also,
conversion from 48- to
32kHz and vice versa re-
quires a simpler algorithm
than conversion from
44.1kHz to those rates.

Staying in sync
It is wise to monitor the

accuracy of the DATS refer-
ence signal timebase (or
the console's internal clock).

Since most D/A converters synchronize to the incoming
datastream (within a few percent), it is possible that the
sample rate may be inaccurate - and the audio will still
sound okay. The problem occurs when the digital audio
is played back at the correct sample rate. A pitch change

Affordable
DigitalA Litcrnation

r

Broadcasters around -the -world are discovering our
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.
WaveStation comes with its own digital audio editor
and uses standard or compressed WAV files. Full
automation, voice track or live assist. Win 3,1 or 95

888 -BS I USA 1

Try Before You Buy.

Mite Actual Sotere!
BSI '''''`411kicd,iwww.bsiusa.com Broadcast Software International

24 HOUR

FAR

1999
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Digital Audio Superhighway
equal to the ratio of the two frequencies will be audible.
This is similar to the effect of analog tape speed variation,
but without timing differences.

Unlike analog distortion, digital data distortion is easy to
detect in program material. The bi-phase coding system
mentioned earlier allows for immediate detection of gross
timing errors, as well as an
obvious loss of phase lock.
Modem AES receiving chips
such as the aforementioned
CS8411 and CS8412, for
example, provide BCD -
coded outputs for many
types of errors. It is a rela-
tively simple matter to cou-
ple the receiver chip to a
programmable IC capable
of generating plain English
error messages in RS -232
or RS -422 ASCII.

At WBEB, most patching
and interconnection is done
digitally. This is made possible by converting as many
analog sources to digital as possible, as soon as possible.
Analog runs, (especially microphone level) are kept
short, before they are digitized. For this reason, A/D
converters are mounted close to the equipment they

The Perfect Mixer for your CODEC

RemoteMix 3x4
Multi -Line Hybrid Mixer JK Audio, Inc.

Lan

lac I MI< 2 Mk 3
YuYe ye

Mk to Main
Phone line

eleanot1 1 11) II

Or Soction
Md. atop teal
.and moneor cane

GM!
4

Tor I

FTrtW

-

cm.
0

Level

Monitor Phone Lino
L,r.JV Powee

tt

New
in 98

JK Audio Remote
Gear

800-JK Audio 815-786-2929 www.jkaudio.com
800-552-8346 Fax: 815-786-8502

serve. We chose external A/D converters because they
may also be upgraded easily.

Sending an AES/EBU signal to multiple destinations is
simple, as long as it is done actively. Since resistive splits
act as voltage dividers, they should be avoided. In the
AES3-ID 7511 format, non -clamping video distribution

amplifiers may be used as
Cable Type vs.

Waveform Distortion
Transmitted
Waveform

Digital Cable
110

C=H pf / ft

Analog Cable
Z--50

C=50 pf / ft

AES Receiver
Min. Input Volt

400 mV P -P

Figure 2. A comparison of cable types and the resulting
waveform distortion.

long as they have suffi-
cient bandwidth. If the sig-
nal to be distributed is
noisy or originates from
a long run of cable, an
AES3 distribution ampli-
fier that reclocks the data
will restore the integrity
of the waveform.

Mixing
Mixing two or more AES3

sources is very difficult and
requires specialized equip-
ment. Incoming data must

be rate converted and synchronized (if necessary) and
then number -crunched into a resultant product. This
requires devices with a lot of signal processing horsepow-
er. As you might imagine, the more channels integrated,
the more complicated it becomes. There are small boxes
on the market in the $800 range that will mix up to four
channels of AES audio. Similarly, digital gain and attenua-
tion must be done with high -power, specialized equipment.

It's okay to use a non -synchronous switcher, such as a
video router, for non -critical or emergency applications.
In fact, since most video switchers have both video and
audio, the video half can switch AES audio and the audio
half can switch analog audio. At WBEB we use this
configuration for emergency routing. We feed original
source devices into the unused inputs of the switcher to
act as a backup in the event of console failure. We have
also designed and built an interface that allows the use of
multiple control panels on one switcher. This allows any
studio to feed the air chain from that studio itself. (The
switchers have been modified with a momentary
"enable" switch that requires pressing two buttons to
effect transfer of studios.)

The AES3-ID protocol uses standard 7511 coaxial cable
and BNC connectors. The format is compatible with some
off -the -shelf analog video hardware such as routing
switchers, distribution amplifiers and patch bays. Make
sure that active video devices can accept the voltage
transients that may accompany patching and loss of
termination. Some video chips can be damaged by peak -
to -peak voltage transients that exceed their power
supply rails. Back-to-back zener diodes may be used
to protect those IC's.

Critical applications require the use of a synchronous
AES/EBU switcher. A good synchronous unit not only
switches at the beginning of a sub -frame, but also quickly
cross -fades audio sources to eliminate pops. Another
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advantage to synchronous units is a clean frame -to -frame
transition, which eliminates distortion -inducing sync -up
time in downstream equipment.

Gain structure
I( is wise to maintain the gain structure of an AES3 signal

as close to the original as possible. If digital attenuation
is employed, the least significant bits of resolution of the
original data are tossed out as the level is reduced. Later
restoration of the original gain structure cannot bring
back these bits. Likewise, imparting digital gain may
cause some waveform peaks to exceed the maximum
value possible (all ones) and clip the audio.

For the same reason, A/D conversion should be done
with the greatest number of bits (quantization) possible.
Each bit of resolution corresponds to approximately six
dB of dynamic range. The greater dynamic range afforded
by 20 bits of resolution allows the user to maintain 16 bits
(or 96dB) of noise floor while allowing 20dB or more of
headroom. This is especially important in an A/D convert-
er. The additional range provides a cushion against the
digital "brick wall."

Another place where headroom is very important is in
the mix bus of a console. A mixture of multiple 16- or 20 -
bit sources produces a large word length product. A high
fixed-point, bit -value bus is the best option. Ideally, it
should accommodate the product of all of its channels
operating at high levels. The second best bet is to use a
floating-point processed -mix bus. It can never clip, be-
cause the least significant bits of resolution are dynami-
cally truncated as the product's word length exceeds its
size. The effect, of course, is to lose low-level resolution.
However, in the case of a high-level transient, that may
not be so important.

Digital processing always introduces some delay. The
delay is dependant upon the nature of the algorithm. In
some data compression schemes it can be significant. The
thing to remember is that digital audio can no longer be
sent and returned from a processing device and then
mixed back with the unprocessed material. This wet/dry
mix must take place within the device itself where the
differential delay can be adjusted for.

When properly programmed, the same DSP chips that
mix multiple sources can provide a wide range of digital
effects. Equalization, compression, limiting, expansion
and reverberation on each channel are just some of the
features of a well -designed digital console. Digital should
work for you as well as sound good, but beware of the
dark side. Digital systems are primarily serial in design. A
failure of any one of many system components can take
you down. There is an absolute necessity for redundancy
and to make transfer to backup systems as automatic as
possible. Don't be in a hurry to jump on the digital
bandwagon. Design your studios to take the best advan-
tage of what digital audio and its interconnection have to
offer - not only better quality, but more versatility.

Russ Mundschenk is chief engineer at WBEB, Philadelphia.

Coaxial Dynamics'
NEW Line of
Liquid /Air

Terminations
are quickly becoming

the choice of
"Chief Engineers"

for testing, adjusting
and alignment of
R.F. Transmitters.

The NEW design
of the Coaxial

Liquid/Air Cooled Loads
gives you the capability
to handle requirements
from 1 Kw to 10 KW.

COAXIAL DYNAMICS, INC
SPECIALISTS IN RF TEST EQUIPMENT & COMPONENTS

15210 Industrial Parkway, Cleveland, OH 44135
216-267-2233 800 -COAXIAL FAX: 216-267-3142
E -Mail: coaxial©apk.net
Web Site: http://www.coaxial.com
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ARMSTRONG
FM TRANSMITTERS
Engineered for Reliability

 Power Levels from

'kW to 30kW

 High Efficiency, Grounded

Grid Single Tube Design

 Wideband Quarter Wave

Cavity for Lowest

Synchronous AM

 Solid State Driver with Patch

Around Capability

 Optional Automatic Power
Control & VSWR Foldback

 INEXPENSIVE!
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In New York: In Florida:
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Industry
organi2ations

Audio Engineering Society
www.aes.org

ANSI
www.ansi.org

Acoustical Society of America
asa.aip.org

EIA
www.cia.org

CRTC
www.crtc.gc.ca

FCC
www.fc c .gov

IEEE
www.ieee.org

NAB
www.nab.org

NARTE
www.narte.org

SBE
www.she.org

Dealers,
manufacturers,

services
360 Systems, Inc.

www.360systems.com

ATl
www.atigcys.com
Acoustic Systems

www.acousticsystems.com

Adtran
www.adtr.3n.com

Advanced Furniture Systems
www.omn.com/afs

AKAI
www.akai.com/akaipro

AKG Acoustics
www.akg-acoustics.com

Ales
Aww.ales.s.com

Allen and Heath
www.allen-heath.com

Allen Osbourn Associates
www.aoa-gps.com

Allied Elecronics
www.allied.avnet.com

Altec Lansing Corporation
www.markivaudio.com/altec

Altronic Research
www.altronic.com

Amek Technology Group
www.arnek corn

AMS Neve
www.ams-neve.corn

Andrew Corporation
www.andrew.com

Antenna Concepts
www.antennaconcepts.com

Antex Digital Audio
www.antex.com

Aphex System
www.aphexsys.com

Apogee
www.apogeedigital.com

Apple Computer
www.apple.com

Applied Research &
Technology (ART)
www.artroch.com

Arrakis Systems
www.arrakis-systems.com

Ashly Audio
www.ashly corn

Atlas Souncolier
www.sysint.com/systems/atlas

Audio Broadcast Group
www.abg.com

Audio Precision
www.audioprecision.com

Audio Processing Technology
www.aptx.com

Audioactive
www.audioactive.com

Audion Limited
www.magi.com/-blairc

Audio-Technica
www.audio-technica.com

Audix
www.audixusa.com

Autogram
www.autogramcorp.com

Avcom of Virginia
www.avcomofva.com

BASF Corporation
www.basf.com/nafta

BBE Sound
www.bbesound.com

Belar Electronics Laboratory
www.belar.com

Benchmark Media
Systems, Inc

www.benchmarkmedia.com

Besco Internacional
e-mail: rgma19471@msn.com

Best Power
www.bestpower.com

Bext
www.bext.com

B&H Pro Photo -Video
www.bhphotovideo.com

BGW Systems
www.bgw.com

BIAS - Peak
www.bias-inc.com

Bi-Tronics
www.bi-tronics.com

Black Box Corp.
www.blackbox.com

BOSE
www.musicwest.com/Sponsors/

Bose/bose.html

Bradley Broadcast
www.bradleybroadcast.com

Broadcast Electronics
www.bdcast.com

Broadcast Service Company
www.broadcast.net/bsc

Broadcast Software
International

www.bsiusa.com

Broadcast Supply Worldwide
www.bswusa.com

Broadcast Technologies
Company (formerly HNAT-

HINDES, Inc.)
www.hnat.com

Broadcast Tools
www.broadcasttools.com

Broadcasters General Store
www.bgsfl.com

Bryston
www.bryston.ca

BSS Audio
www.bssaudio.co.uk/bss

Burk Technology
www.burk.com

Caig
www.catg.com

Calzone Case Co.
www.calzonecase.com

Canare Cable, Inc.
www.canare.com

Cart Works, dbm Systems
www.cartworks.com

Carver
www.carver.com

CCA Electronics
www.ccaelectronics.com

Channel Master
www.channelmaster.avnet.com

Circuitwerkes
www.circuitwerkes.com

Clark Wire and Cable
www.clarkwc.com

Coaxial Dynamics
www.coaxial.com

Columbine/IDS
www.cjds.com

Computer Concepts
www.ccc-dcs.com

Comrex
www.comrex.com

ComStream
www.comstream.com

Conex Electro-Systems
www.pacificrim.net/-conex

Continental Electronics
www.contelec.com

Countryman Associates
www.countryman.com

Crest Audio
www.musicyellowpages.com/

crest.htm

CRL
www.crlsystems.com

Crouse-Kimzey
www.proaudio.com

Crown Broadcast
www.crownbroadcast.com

Crown Satellite
www.crownsat.com

Crown International
www.crownintl.com

Cutting Edge Technologies
www.edgedsp.com

Dan Dugan Sound Design
www.dandugan.com

Data World
dataworld.com

DBM Systems/Cartworks
www.cartworks.com

dbx Professional
www.dbxpro.com

Delta Electronics
www.deltaelectronics.com

Denon
www.denon.com

DGS Pro
www.music.ch/gotham/productsi

dgs.html

Dielectric
www.dielectric.com

Digidesign
www.dtgidesign.com

DigiGram
www.digigram.com

DigiKey
www.digikey.com

Digital Audio Labs
www.digitalaudio.com

DK-Audio
www2.dk-online.dl'

users/dk-audio

D.L. Markley and Associates
www.dlmarkley.com

DOD
www.dod.com

Dolby
www.dolby.com

Drawmer
www.proaudio.co.uk/

drawmer.htm

DRS Ahead Technologies
www.itc-net.com

Dwight Cavendish
www2.interaccess.cotn/

catalogue

EAO Switch Corp.
www.eaoswitch.com

EAW (Eastern Acoustic Works)
www.eaw.com

EdNet
www.ednet.net

EEV
www.eevinc.com

Eimac
www.eimac.com

Electronic Associates
www.elecassoc.com

ENCO Systems
www.enco.com

Energy-Onix
www.energy-onix.com

Ensoniq
www.ensoniq.com

Equi=tech
www.equitech.com

ERI -
Electronics Research, Inc.

www.eriinc.com

ESE Timers
www.ese-web.com

Euphonix
www.euphonix.com

Event Electronics
www.eventl.com

Eventide Audio
www.eventide.com

Fairlight
www.westworld.com/-fairlte

Fidelipac
www.fideltpac.com

Focusrite
www.focusrite.com/focusrite

Fostex
www.fostex.com

Freeland Products, Inc.
www.freeland-inc.com

Furman Audio
www.furmansound.com

Genelec
www.genelec.com

Gentner
www.gentner.com

Gepco
www.gepco.com

Gorman - Redlich
www.gorman-redlich.com

Graham -Patten Systems
www.gpsys.com

Grainger
www.grainger.com

H.L. Dalis
users.aol.com/hIdalis2/
HOMEPAGE/home.html

Hafler Pro Audio
www.rockfordcorp.com/hafler

Hammet and Edison
Consulting Engineers

www.h-e.com

Hamtronics
www.hamtronics.com

Harris Broadcast
www.broadcast.harris.com

Harrison by GLW
www.glw.com

Henry Engineering
www.henryeng.com

HHB Communications
www.hhb.co.uk
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Holaday
www.holadayinc.com

IBM
www.ibm.com

Imation Corp.
www.imation.com

Innovative Devices
www.innovadev.com

lnovonics
www.inovon.com

Intelix
www.intelix.com

Intraplex, Inc
www.intraplex.com

ITC (International Tapetronics)
- DRS Ahead Technolog es

www.itc-net.com

Itelco - Do1p
www.itelco-usa.com

Jampro
www.jampro.com

JBL Professional
www.jblpro.com

JDR Microdevices
www. jdr.comA DR

Jensen Tools
www.jensentools.com

JK Audio
www.jkaudio.com

KD Kanopy
www.kdkanopy.com

Kintronic Labs
www.kintronic.com

Klipsch
Professional

www.klipschpro.com

Kurzweil
www.youngchang.com/kurr.weil

LBA Technology, Inc.
www.lbagroup.com

LEDtronics
www.ledtronics.com

Leitch
www.leitch.com

Lexicon
www.musicpro.com

Lightning Eliminators &
Consultants

www.lightningeliminators.com

Lightning Master
lightningmaster.com

Liquid Audio
www.liquidaudio.com

Littlite/CAE
www.caeinc.com

Logitek
www.logitekaudio.corr

LPB, Inc.
www.lpbinc.com

Mackie
www.mackie.com

Marti Electronics
www.marti.bdcast.corn

MazeII
www.maxel I .com

McCurdy
www.mcradio.com

Media Touch
www.omt.net

Mediatron
www.mediatron.com

Microtech Gefell GmbH
www.gprime.com

Microwave Filter Co.
www.microwavefilter.con

Minidisco
www.minidisco.com

Monster Cable
www.monstercable.com

MOOG Music
www.moogrnusic.cont

Moseley Associates, Irc.
www.moseleysb.corn

Mouser Electronics
www.mouser.com

MTS Communication Products
www.mts-comm.com

Multidyne
www.multidyne.com

Murphy Studio Furniture
W N n-urphystudiolurniture_ccm

Musicam USA
www.musicamusa.con

Nady
www.nadtwireless.con

Nagra
www.nagra.com

Nautel
www.nautel.com

Neato CD Labeler
www.neato.com

Neumann USA
Arww.neumannusa.con

Neutrik
www.neutrikusa.com

Norsat International
www.norsat.com

NSN
nsn.net

OMB America
me rr bers.aol.com/OmbRac ioTV

OpAmp Labs
www.opamplabs.com

Orban
www.orban.com

Otari Corporation
www.otari.com

Pacific Research & Engineering
www.pre.com

Panasonic
www.panasonic.com

Penta Labs
www.pentalabs.com

Peter W. Dahl Co.
www.leaglel.com/commerc i al/

pwdco

Phasetek
www.phasetek.com

Potomac Instruments
www.pi-usa.com

l'e-Sonus Audio Electronics
www.presonus.com

Prism Media
www.prismsound.com

Pristine Systems
www.pristinesys.com

Professional Audio Supply
www.rab.com/pas
Prophet Systems

www.prophetsys.com
QEI

www.qei-broadcast.con
QSC Audio

www.qscaudio.com
Quantegy

www.quantegy.com
RCS

www.rcsworks.com

R F Specialties
www.rfspec.com

Radio Design Labs
www.rdlnet.com

Radio Programming and
Management

www.tophitsusa.com

Radio Systems
wv-wradiosystems.com

Radiosoft
e-mail: pmoncure@america.com

Rane
www.rane.com

RE America
www.re.dk

RealAudio
www.realaudio.com

RF Specialties
www.dspec.com

Ric-lardson Electronics
www.rell.com

Rode
.vww.event1.com

Rohn
www.rohnetcom

Roland
wwv-.flex.net/-apt/rpa.htm

RP.; Diffusor Systems
www.rpginc.corn

Russ Berger Design Group
www.rlxlg.com

Sabine
www.sabineinc.com

SAGE Alerting Systems
www.b -oadcast . ha rris.conVsage/

index.html

Sascom Marketing Group
www.sascom.com

SCA Data Systems
www.scadata.com

Scala
www.sca la .net

..cientific Atlanta
www.sciatl.com

Scott Studios
w..w.scottstudios.com

Selco Products
www.selcoproducts.com

Sennheiser
ww.v.sennheiserusa.com

Shively Labs
-www.shively.com

Shure
www.shure.com

Sierra Automated Systems
ww.sasaudio.com

Silicoi Valley Power Amps
www.svpa.com

Sine Systems
,siww.sinesys.com

Smarts Broadcast
WW\% smartsbroadcasicom

Sonic Foundry
v. ww.sfoundry.com

Sonic Solutions
www.sonic.com

SonicNet
www.sonicnet.com

Sonifex
www.sonifex.com

Sony
www.sony.com

Sound Techniques
www soundtechniques.com

Soundcraft
www.pavilion.co.uk/plasa/

sndcrft.htm

Soundtracs
ww w.soundtracs.co.uk

SpaceWiise Broadcast Furniture
wr.flash.net/-spacwise/

home. htm

Spectral Inc.
www.spectralinc.com

Spirit
www.spirit-by-soundcraft.co.uk

Studer
www.studerc h/studer

Studio Audio - SADiE
www.sadie corn

Svetlana
Electron Devices

ssww.svet la na .com

Sweetwater Sound, Inc.
www.sweetw ater.com

Switchcraft
www.raytheon.com/re/swc

SWR
homepage.third-wave.com/

swrwe:

Symetrix
www.sy-netrixaudio.com

SYPHA
www.mandy.conV2/sypha.html

t.c. electronic
www.tcelectronic.com

Tannoy
www.tannoy.com

Tascam/
TEAC Professional

www.teac.com

Techni-Tool
www.techni-tool.com

Telect
www.telect.com

Telex
www.telex.com

Telos Systems
www.zephyr.com

TFT, Inc.
www.tftinc.com

THAT Corp.
www.thatco-3.com

Thomcast
www.thomsor-csf.com

TOA
www.toadig it al.com

Transcom
www.trcorp.com

TSA Sites
e-mail:

104174.654@comouserve.com

Turtle Beach
www.tbeaci.com

Universal Electronics
www.ueinc corn

USRobotics
www.usr.com

Ward Beck Systems
www.whsltd.com

Warner Electric
www.warnernet.com

Waves
www.waves.com

Wheatstone
www.wheatstone.com

Whirlwind
www.whirlwind.com

Xing Technology
www.xingtec-Lcom

Yamaha
www yamaha.com

Zaxcom Audio
www zaxcom.com

Zercom
www.rdrade.org/nortech/
Zercom/Broadcast.htm

All information is as accurate as
possible. BE Radio :s not respon-
sible for any errors or omissions.
Corrections and additions can be
sent to beradio@intertec.com.
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Battison remembers

YEC11RcS.
Every year at the Engineering Luncheon, the NAB presents the prestigious Engineer of the Year

award to two engineers; one representing radio and the other, television. This year's recipient of
the radio award was John H. Battison. John has been a broadcast engineer for more than 50 years.
He is a licensed Professional Engineer, was a founder of the Society of Broadcast Engineers and is
currently Technical Editor, RF for BE Radio. He has been a contributor to BE Radio since it began,
and before that wrote for our sister publication, Broadcast Engineering. To know John is to know

the history of our industry, and to hear him speak is an education in itself. The acceptance speech
he delivered at the luncheon outlines part of John's amazing career and perfectly illustrates to the

industry's relative newcomers just how far we've come. A transcript follows.

Good afternoon NAB, fellow
engineers, ladies and gentle
men. Thank you National As-

sociation of Broadcasters and my
sponsor for this honor. I'm very proud
to receive it. I finally retired this
spring and it's 1000dB nicer than a
gold watch.

Looking back over 52 years of broad-
cast engineering, I want to
thank all the people who
have helped me. Among these
are Frank Marx, who hired
me in the ABC Engineering
Department, and especially
Carl Smith, who has been a
very good friend for most of
my engineering life, as well
as a fine employer.

Television came to life
when ABC received its TV
CPs, and we had to find a
TV studio site in New York.
We decided on the old
riding stables just off Central Park.
Then we had to get rid of the birds
and the horses' souvenirs.

We had hoped to put the WJZ-TV
transmitter on the RCA building. In
the interim, we put it on the Pierre
Hotel and got a horrendous ghost in
Westchester County.

I've met most of the famous engi-
neers who made US radio what it is
today, and many of the pioneer radio
inventors including Lee de Forest and

Major Armstrong, the inventor of FM.
I built an Armstrong Super Regener-
ative receiver in the 1920s, so of
course I already knew his name.
When I met him, he was "Major FM."

As time passed, AM became "an-
cient modulation" and FM became
the "forgotten medium." Eventually,
FM took hold and we engineers pret-

Battison addresses the crowd at the Engineering Luncheon.

ty well filled up the New England
area with FM stations.

In 1961, in a BE [Broadcast Engi-
neering] editorial, I urged the cre-
ation of a broadcast engineering so-
ciety. I received lots of support. In
1963, I personally wrote to every radio
and TV chief engineer - about 6,000
letters - proposing that we start one.

In 1964, NAB gave us space in the
Chicago Convention; about 100 engi-
neers turned up. I was made steering

committee chairman, and the Society
of Broadcast Engineers was formed.
We published a quarterly SBE journal
with a lot of member input. We had
great industry support and led off with
a greeting from the FCC chairman.

In 1965, I was elected president. We
had about 400 members and eight
chapters around the country. I hand-

ed [the reigns] over to Char-
lie Hallinan as president in
1966, and the SBE never
looked back.

Also in the sixties we had
the "10% Rule," which al-
lowed us to build new AMs
- provided there was not
more than 10% interfer-
ence! Finally, the FCC im-
posed an AM freeze to undo
the mess that AM was in.

Then there was a burst of
activity from the daytimers
and Ray Livesy headed up

another attack on the FCC to liberal-
ize night operation. This resulted in
some strange night powers ranging
from about six Watts to several hun-
dred. Many small towns received some
level of new, local night radio service.

Sometime during this period, AM
stereo came - and went - mainly
through FCC vacillation. By the way,
I liked Leonard Kahn's system best.

The US participated in the Region
Two World Administrative Radio
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Conference in Buenos Aires in 1980,
and I was honored to be on the FCC/
Industry team. We went down to the
conference with strict orders from the
FCC to plug for eight kc AM separation.

The reason given was compliance
with the official Region Two channel
spacing and to make room for more
AM stations. Another argument was to
avoid one kc heterodynes from increas-
ingly powerful AM stations in Europe
and the emerging nations. Actually,
there were very few "whistles."

After being in Buenos Aires for
about four days, we had succeeded in
persuading many oth-
er delegations from
the Americas that the
change was good.
Then we suddenly re-
ceived orders from
the FCC to forget nine
kc separation! With
rather red faces, we
had to change horses
in midstream and per-
suade them to switch
back to 10kc.

The FCC introduced
the "standard" anten-
na pattern. It replaced the old MEOV
that was the consulting engineers life-
boat when a pattern wouldn't come in.
The end of the eighties saw LPTV

come into bloom and CPs were is-
sued by the hundred - but not all
were built.

By this time, engineers in radio sta-
tions were a thing of the past. "Five -
week wonder" first class licenses made
DJs into engineers, and remote con-
trol took over many of the opera-
tions. Automated transmitter opera-
tion and reduced FCC logging re-
quirements were introduced, andonly
high -power and directional AMs had
to make log readings every three hours.

I wonder how many remember the
days of logging transmitter readings
every half hour? Or logging base cur-
rents daily? It's quite different today.

So different, in fact, that we don't
need licensed operators any more.
Unfortunately, the pirate broadcasters
think they don't need licenses either!

The AM band has been expanded to
1710 kc and a few new stations are on
the air.
We've advanced from the Conelrad

system, through EBS to EAS. This still

has problems, but no doubt, eventu-
ally, it will work as planned.

Perhaps the greatest change has
been the introduction of a piece of
rare metal contaminated with an ex-
otic oxide - I'm referring, of course,
to the transistor. This little device has
changed the radio engineering world.
First came transistor radios plugged
into the world's ears. Then came its
big brother - the transmitting tran-
sistor. Transmitter manufacturers
switched from tubes to transistors as
fast as new methods of RF power
generation were developed.

Battison (center) with BE Radio editor Chriss Scherer (L)
and editor -in -chief Skip Pizzi (R)

The old, single -modulated channel,
Class A, triode AM transmitter has
developed into multi -channel units
like its FM brother. Satellites are offer-
ing direct multi program sources and
the days of the crystal receiver and
headphones are numbered!

When the digital revolution hit ra-
dio, its amazing versatility spawned
new transmission methods. Almost
every day we hear of new ones.

Spread spectrum, once top secret,
has given us legally unlicensed STL
operation with low power and low
costs.

I haven't even touched on Eureka,
DAB, RBDS, cell phones, PCS, GPS,
wireless services and the dozens of
things still to come.

Radio engineering's advances from
1945 through 1998 have been fan-
tastic. Someone will say, "He's for-
gotten - whatever." I apologize.
Too many things have happened to
cover them all.

Speaking as an RF engineer, I still
maintain: "Audio is something that
messes up a nice, clean carrier."

NAB, fellow engineers and ladies
and gentlemen - I thank you.

VACUUM CAPACITORS

 Variable or Fixed Types
 Capacitance Ranges from 3pF to 6600pF
 Peak rest Voltages to 100kV
 Current Ratings to 1000 Amperes

Ideal for Semiconductor Fabrication,
Broadcasting, RF Heating/Drying, Medical
IMR1), Avionics, Scientific, and other RF
power applications.

COMET North America, Inc . If')89 Taylor Avenue, Norwalk, CT 06854 USA
Phone12031352-1231 Fax 12031 838-3827
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Expandable Transmitter
Control Systems.
as many as 8 transmitter sites
can be controlled in Real-7ime
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with modem and voice sup9on

ELECTRONIC
ASSOCIATES

INC.

(915)595-3103
web: www. elecassoc. corn
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ARMA Expo set for June
The American Radio Manufacturers Association (ARMA)

has fixed the date and location for its first Equipment and
Technology Expo, June 4-5 at Harrah's Atlantic City.

The newly established group was formed by radio
equipment manufacturers to "show ...appreciation for
our past, present and future customers by providing
free regional radio equipment exhibits, complete with
no charge radio engineering, radio management, and
industry -related educational and informational semi-
nars for attendees." It is ARMA's intention to schedule
several smaller regional shows around the country as
"mini -conventions" to allow greater attendance and

lesser bottom -line expense among
its patrons.

Planned equipment exhib-
its will showcase con-

soles, digital storage
systems, RF sys-
tems and ISDN
and POTS codecs.
Seminars sched-
uled at press
time include

Ratings & You, Digital Transitions, Equipment Trends, and
Ownership Changes.

Those wishing more information can contact ARMA at
(609) 653-6130, by e-mail at mail@annagroup.org, or
online at www.annagroup.org.

SBE addresses shortage of engineers
Addressing a perceived shortage or industry engineers

in the future, the Society of Broadcast Engineers (SBE)
announced the institution of a program to educate young
people about technical career opportunities in the broad-
cast field.

SBE President Ed Miller explained that "many radio
and television stations have found it increasingly
difficult to fill the needs they have. Technology ad-
vances have made it more important than ever for
broadcasters to maintain a high degree of competency
among staff and contract broadcast engineers and
technicians." He went on to say that, "In recent years,
many broadcast engineers have left the industry for
jobs in related fields where many times money was
better and the hours shorter and more predictable."
Economic cutbacks at stations were cited by Miller a
factor contributing to the exodus.

Using a combination of educational information and
contact with broadcast engineers in the field, the SBE
hopes to increase the number of high school -aged
youth who wish to continue their education and
eventually become broadcast engineers. As part of the

program, each of the SBE's
103 nationwide chapters
will be encouraged to
hold "Student Night"
meetings enabling
students to see a
broadcast facility up
close and learn first
hand what broad-
cast engineers do on
a day-to-day basis. Also
included in the program
will be a college scholarship
awarded to a graduating senior who has an interest
in pursuing a degree in a broadcast engineering -
related field.

.FM extension launched
The Federated States of Micronesia, in cooperation

with BSM Media, has launched a .fm Internet exten-
sion intended for use by FM broadcasters. While the

Mackie claimsclaimsFin"mw-

dismissed, defamation
counterclaim filed

A federal judge in Seattle rejected copyright and
patent claims brought by Mackie Designs, Inc.
against Samson Technology, citing Mackie's repeat-
ed failure to identify the copyrights it alleges were
being infringed or to provide any valid evidence to
substantiate its claims. The Order follows Judge
Barbara Jacob Rothstein's earlier decision to dis-
miss claims brought by Mackie against Sam Ash
Music Corporation, its CEO, Richard Ash, and
Samson CEO Scott Goodman. Judge Rothstein also
dismissed defendant Uhlrich Beringer, CEO of Be-
hringer GmbH from the lawsuit.

In response, Samson has filed a $10 million defa-
mation counterclaim against Mackie, alleging that
Mackie has damaged its reputation and business by,
among other acts, publishing false claims against
the company on the Internet. Mackie had posted the
original copyright and patent infringement com-
plaint on its website.

The copyright and patent infringement suit was
originally filed by Mackie in June of 1997, and
claimed that Sam Ash Music Corporation, Samson,
Ash and Goodman conspired with Behringer GmbH
to infringe Mackie's claimed copyrights and trade-
marks relating to a mixing board.
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designation offers no technical superiority over the
more common .com extension, it does provide the
opportunity for superior branding and marketing for
stations looking to build an audience and an identity
online.

The .fm extension is open to all stations worldwide
and can be registered on a first -come, first -served
basis. Registrants for the extension do not need to be

Former SBE president
Hallinan passes

Charlie Hallinan, one of the original organizers of
the Society of Broadcast Engineers, passed away on
April 22 in Binghampton, NY, after a long illness. He
was 79.
Hallinan was a founder and long-time chairman of
SBE Chapter 1 in Binghampton, and served two
terms as the SBE's second national president from
1966-68. He also served as the Society's vice pres-
ident and secretary. He was instrumental in the
beginnings of WKOP and WINR in Binghampton,
and was a consultant to more than 40 radio stations
in all. He was a member of the Radio Institute of
Engineers (IRE) and the Audio Engineering Society
(AES).

Brad Dick, editor of BE Radio's sister publication,
Broadcast Engineering, documented the early h s-
tory of the Society in his 1983 Master's thesis. In it
he writes of Hallinan's long-term effect on the SBE.
"Hallinan served only two terms as president of the
Society, yet he was instrumental in guiding the
fledgling organization from conception to national
notoriety. His skilled hand continued to be felt for
many years, not only with the organizational proce-
dures he established, but with his leadership in
other positions within the organization."
Memorial contributions can be made to the Ennes
Educational Scholarship Fund, 8445 Keystone Cross-
ing, Suite 140, Indianapolis, IN 46240.

providing audio content via the Web at this time. For
those stations interested in registering an .am exten-
sion, BSM is negotiating to make that service available.

Parties interested in registering their site with a .fm
extension can do so at www.dot.fm.

NAB98 sets new attendance mark
The National Association of Broadcasters 1998 conven-

tion in Las Vegas set a new mark for attendace, topping
the 100,000 -attendee level for the second year in a row.
This year's announcd figure of 104,805 is the highest ever
for the annual show.

Another record was set for exhibitors, with 1307 com-
panies showing
products. They
were rewarded
by the presence
of more than
65,000 registered
buyers looking
to take equip-
ment home.

The only area of attendance showing a decline was that
of international attendees. This year's mark of 22,654 was

notably down from last year's number near 25,000. I

PHASETEK INC.
CUSTOM AM/MW PHASING SYSTEMS
AM/MW ANTENNA TUNING UNITS
 DIPLEXERS AND MULTIPLEXERS
 DETUNING UNITS/UNIPOLE KITS
COMPLETE LINE OF RF COMPONENTS 

PHASETEK INC.
550 CALIFORNIA ROAD

UNIT 11
QUAKERTOWN, PA 18951

PHONE: 215-536-6648 FAX: 215-536-7180

FOR MORE INFORMATION

OR

TO PLACE AN ORDER, CONTACT:

hotam@phasetek.com
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Feedback

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

In the April issue of BE Radio, Jeff Keith, CPBE, NCE,
asked about the status of the litigation between Novell
and the state of Illinois concerning the use of the title
"engineer." Jeff also inquired as to whether other

professional organizations, particularly NARTE, were
contacted to work together on the issue. Jeff also
solicited response from individuals that hold both
Professional Engineer (PE) licenses and trade certifi-
cation from SBE or NARTE. Among the replies we
received, following are the letters from Chris Imlay,
general counsel for the Society of Broadcast Engi-
neers, and Dane Ericksen, P.E., CSRTE, and SBE
board member. While the topic of debate is not a new
one, it does continue to resurface. Look for more letters
on this topic in the next issue as well.

Chriss Scherer, CSRE, editor

SBE activity

Dear editor:
Thank you for allowing SBE the opportunity to

review the letter of concern from one of your readers
regarding the participation of SBE in the Novell
litigation. I don't usually speak for the Society, but as
SBE General Counsel, I have some experience in state
registration matters, and was asked to respond by SBE
President Ed Miller. Your correspondent suggests
asking NARTE to join hands with SBE and Novell in the
litigation, and expresses concern that SBE and NARTE,
two professional organizations with similar goals "would
rather ignore each other." While I am sorry that
impression has arisen, I am pleased to report that the
concern is unfounded. There is, and has been for
many years a close, and mutually beneficial working
relationship between SBE and NARTE on state regis-
tration issues.

My good friend Ray Thrower, the longtime President
of NARTE (and the author of a mighty fine cookbook)
was, early on, the "Paul Revere" on the state licensing
issue, and devoted many of his own dollars and
hundreds of hours battling state registration boards.
He and I participated on several panels together at SBE

and NAB conventions over the years. We shared
information on submissions to the United States Gen-
eral Accounting Office in 1989 and 1990 which formed
the basis for the report entitled "Issues Concerning
Licensing of Telecommunications Engineers and Tech-
nicians," GAO/RCED-90-106FS.

Ray has attended an SBE Board meeting by invita-
tion, and used the opportunity to discuss ways in
which NARTE and SBE can work together on certain
projects. SBE Executive Director John Poray has cor-
responded with Ray on the same subject very recently.
Ray and I have had recent discussions, and have
exchanged ideas on protection of SBE's and NARTE's
respective members from overzealous state licensing
boards, both at the Federal and state levels. SBE's
strategy has resulted in some notable successes in this
respect, working at the state level, over the past few
years. There has been no hesitation in sharing our
arguments and approach on this subject with NARTE.
Though the two associations each have a somewhat
different engineering emphasis, there is absolute iden-
tity of interest in this respect.

As to the Novell litigation, Ray and I discussed
NARTE's participation as an additional amicus curiae
(friend of the Court), but ultimately, and particularly
due to the short timetable for coordinating the filing
with Novell and drafting, redrafting and filing the
brief, it was logistically almost impossible to bring
NARTE into the brief. SBE's officers felt that SBE was
able to sufficiently address each of the issues in the
case, and we already had the benefit of Ray Thrower's
experience and wisdom.

Your reader mentioned "several" professional asso-
ciations. Building coalitions is a good strategy for
professional associations, but SBE's efforts to build
bridges with United States engineering associations
other than NARTE on the state licensing issue have been
singularly unsuccessful so far. NSPE, as expected,
when we met with them, offered no willingness to
even try to reach a meeting of the minds: they
informed us that their policy was that if one calls
oneself an engineer, there had better be a PE certifi-
cate on the wall, and SBE had better change its name
and its certification program. We thanked them for
their time.
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NARTE and SBE don't ignore each other; we work
together on common goals and will do so in the future,
without doubt, on issues in addition to state licensing.

Christopher D. Imlay
SBE General Counsel
Washington, DC

Engineer certification

Dear Chnss.
I read with interest Mr. Keith's letter about who

should be able to use the "engineer" term in the April
issue of BE Radio. As both a Registered Professional
Engineer and an SBE Certified Senior Radio and Senior
Television Engineer, I am responding to your request
for input.

I fully support SBE's and Novell's efforts fo? the right
to use the "engineer" term, and I second Mr. Keith's
urging that the National Association of Radio and
Telecommunications Engineers (NARTE) also support
Novell's right to use the term "Certified Netware
Engineer," or CNE, designator. No reasonable person
is going to confuse the "registered professional engi-
neer" or the "professional engineer" (PE) title with the
NARTE Certified Engineer (NCE), or the Certified
Netware Engineer (CNE) acronyms or titles, and I
believe that is why Novell prevailed in its dispute with
the Illinois Department of Professional Regulation.

As far as I am concerned, the decision whether to
hire only PEs, as opposed to a CPBE, NCE, or CNE,
should be left to the person or entity purchasing those
services, just as a person desiring accounting services
has the option of hiring, or not hiring, a Certified
Public Accountant (CPA).

In California there are sixteen types of PE exams
besides the well-known civil, mechanical, and electri-
cal PEs, such as nuclear, safety, manufacturing, soils,
and traffic, but no `telecommunica-
tions' or 'computer' PE exams. When
I took the electrical PE examination
I had to answer totally irrelevant
questions about multi -horsepower
induction motors, high -voltage pow-
er grids, and parking lot lighting
design, none of which were perti-
nent to my practice as a consulting
engineer in the broadcasting field.
By contrast, the SBE Senior Radio
and Senior Television engineer ex-
aminations did ask pertinent ques-
tions, and I value those certifica-
tions just as much as my PE license;

however, because I not only use the `E' word in my
title, but also offer engineering services to the general
public, I need to maintain my PE registration, even
though the only requirement for renewing that regis-
tration is the payment of a renewal fee. By contrast, I
have to demonstrate continuing education and con-
tinuing industry involvement to renew my SBE certi-
fication.

The National Society of Professional Engineers (NSPE),
and state registration boards, might be in a better
position to insist on professional registration for engi-
neers working in the broadcasting and computer fields
if they created examinations covering those areas.
Until then, organizations like SBE and NARTE, and
even equipment manufacturers, fill a valid need by
creating certifications for specialized areas. Persons
meeting those requirements have earned the right to
use the word 'engineer' in their title, as far as I am
concerned.

Dane E. Ericksen, PE, CSRTE
SBE Board of Directors, SBE Certification Committee
San Francisco, CA

Taking a breath...

Dear Skip:
Wonderful editorial ("The crystal and the flame") in the

April BE Radio! I highly approve whenever anyone in the
radio community writes something that jerks our heads
out of the sand and forces some fresh air down our
throats, reminding us that we are part of something larger.

Keep up the good work!

John Covell
Executive Producer - City Visions
KALW-FM, San Francisco

Silicon Valley Call 800-986-9700POWER Fax 408-986-1438

The RF People
AMPLIFIERS

13_2000
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up to 2.4 KW for 10 W drive.
FM AMPLIFIERS FROM 150W TO 2.4KW, MODULES FROM 10W
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People
BUSINESS

IBM, New York City, and Pacific Research and Engi-
neering Carlsbad, CA, (PR&E) announced an agreement
to provide radio broadcasters and audio content provid-
ers with integrated, end -to -end solutions to help them
generate new revenue and reduce costs. PR&E has agreed
to market an array of IBM services and products, includ-
ing eWave automation software for its StarTrax solution.
In addition, PR&E will provide systems integration and
worldwide data
communications
through IBM Glo-
bal Services.
In other news

from PR&E, the
company recently
celebrated the 20th
anniversary of its
BMX console. The by a
ceremony at KDON-FM in Salinas, CA, where the first
BMX, a 12 -input model bearing serial number 0001, is still
on the air in daily, 24 -hour service.

occasion

R/SVP BETTER
THAN EVER!

LOW PRICE.

 Now with input level selector.
Connect +6dbm line out or cassette to
R/SVP for -l0dbm to telco.

 Highest quality electret mic mixes
with external input or mutes.

 Continuous monitoring.
 600 ohm transformer input/output.
 Two year warranty.
 Made in U.S.A.

RSVP $149.75
SVP (no record out) $130.25

SOUND MERCA

800-688-8208

was marked small

Orban, San Leandro,
CA, announced that its
Audicy 2.0 has gone
online at facilities for
KGB, KKLQ and KIOZ
in San Diego, CA. The
Jacor facility is the first
radio operation in the
country to install the
updated workstation.

Lucent Technolo-
gies, Murray Hill, NJ,
and CD Radio, New
York, announced that
Lucent will develop
and supply DSP and
radio -frequency chips
for CD Radio's satel-
lite -to -car radio system.
The agreement marks
the first move by Lu-
cent into digital satel-
lite radio.

Leitch, Chesapeake,
VA, announced an ex-
pansion of its service
presence by the addi-
tion of two new ser-

vice centers. The company already services products at its
Chesapeake facility and will also provide service in
northern New Jersey and Burbank, CA. Each of the
centers will provide a full range of product support
services to meet customer needs and complement Le -
itch's sales team.

Harris Broadcast, Richmond, IN, has been appointed as
an authorized warranty service center for Sony, Panasonic
and Marantz. The addition of these services allows Harris
further on -site capabilities for maintenance and regular
service of its full product ranges.

Comstream has recently completed a move to. 6350
Sequence Drive, San Diego, CA, 92121-2724. The compa-
ny can he reached at 619-458-1800, fax 619-657-5400.

PEOPLE
David Molinaro has joined

Crown International, Elkhart,
IN, as director of sales and
marketing for satellite broad-
cast equipment.

Gabriel Caunt has joined the
design team at Russ Berger
Design Group, Inc., Dallas, DC.

Don Bird has been appoint-
ed vice president, sales and
marketing, for 360 Systems, Westlake Village, CA.

Molinaro

Blain Albright has joined the customer service integra-
tion team at Broadcast Electronics, Quincy, IL.

Albright

"ell& I

11$1111A --%-114111i
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Eaves

Also at Broadcast Electronics, Brian Eaves has been
named to the studio systems customer service department.

Greg Noack has been named vice president of affiliate
marketing/talk division for Premiere Radio Networks,
Sherman Oaks, CA.
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Online survey: DAB
IBOC and S-DARS were both hot topics at NAB98.

We asked for your opinions on the subject.
By Chriss Scherer, editor

The progress on DAB in the United States is working in two dtlferent areas: IBOC and S-DARS.
This month's survey asked about the realities and the effects of these services.

IBOC has been in the works for several years now and
there have been multiple proponents at various times.
There are currently two companies working to devel-

op a system, USA Digital Radio and Digital Radio Express.
Both of these companies have formed alliances with other
firms to develop the technology.

Survey question:
Do you expect IBOC (In -Band, On -Channel) DAB to

become a reality in the United States? If yes, when do you
expect it to be fully functional?

WWill IBOC happen? If yes, how long? 1
>10 years

0.0%10 years

5 years
47.4%

No
15.8%

No

2 years

5 years

10 years

 >10 years

Last year, the FCC awarded licenses for S-DARS
service to CD Radio and American Mobile Radio
Corporation. Both companies are working to have

satellites launched by next year and to begin service in
2000. S-DARS will offer a new service to mobile consum-
ers that already have choices while driving in their cars.

Survey question:
Do you think mobile DBS radio (Satellite Digital Audio

Radio Service) will have a significant impact on the
existing radio industry?

No

Will S-DARS impact
existing radio service?

Yes

63.2%

Coming in the July issue of
B

44i##i" [X)

 Cover Story: Computer -based Operations
Computer -based operations does not just cover automation.

 Feature Story: Salary Survey
A BE Radio exclusive. See how your salary compares to others in your market.

ALSO:
Wiring for the future  Updating the PBX

Advances in antenna design  Designing the computer -based radio facility
And News, Business, People, New Products and the results of the online survey on consolidation.
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C4111 I your single source for:

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

Call for special package price

lUlF11 ELECTRONICS RESEARCH, INC.

812-925-6000
ERI. SHPX series FM Antenn,

and X Mounting System

Circle (70) on Free Info Car d

Cable entry fro
Installation pl

Screw down the wire anc
plug in the connector ..
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4 mic prearrps standard
Assigr therm anywhere you want

Conservatvely rated power supply

All front panel parts plug in .

for qu cl service

Extensive machine control capabilities ...
Remote starts even for machines on multiline inputs

Pacemaker 1032 (shown)

Ake available with 6 8. and 16 channel,

Only from . . .
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A W tirld of Possibilities.

FM30 6 to 33 watts

FM100
20 to 110 watts

FM2000
400 to 2200 watts

FM250 50 to 275 wafts

FM504
100 to 550 watts

FM1040
200 to 1101 watts

Fully integrated, solid-state transmitters, exciters, translators, and
satellators engineered to provide broadcasting confidence.

O Highly efficient and reliable power amplifiers innovatively designed to be
lightweight and compact.

71 Custom configured and delivered within days'

Give Us a Call When Your Kt!" Depends on Ours!

crown®
r 9 S t

Innovative Technology for Broadcast Confidence

1718 W. Mishawaka Road, PO Box 1000, Elkhart, Indiana, U.S.A. 46515-1000
Phone: 800-294-8050 or 219-294-8050: Fax: 219-294-8222

Email: broadcast@crownintl.com; Internet: www.crownbroadcast.com
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Buy simplicity,
reliability and service.

EAS
Price $1750.00

Equipment in -stock
for immediate delivery.

Phone 740-593-3150 GORMAN-REDLICH MFG. CO.
257 W. Union St. Athens, Ohio 45701

FAX 740-592-3898

Now available
with

optional DTMF
control

via a phone line.

 5 two-way RS -232 inputsioutputs for computer, remote
signboard & character generator

 4 audio inputs on standard models (expandable to 6 audio
inputs). All audio inputs & outputs are transformer isolated

from encoder -decoder board
 Automatic interruption of program audio for unattended operation
 4 line 40 character LCD display with LED backlighting
 20 key keypad to program unit, set modulation level, set input levels

 Will handshake with automation equipment
 2 year warranty
 2 minutes of digital audio storage (expandable

to 4.5 minutes)
 25 pin parallel printer port for external printer
 52 terminals on the rear to interface with other
equipment by removable plugs

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

Also available: printers, weather radios, antennas for weather radios, crystal controlled synthesized

FM digitally tuned radios, remote signboards, cables for interconnection, Character generators.
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Designed for "Precision Timing", ESE Master Clocks & Accessories have been meeting industry needs for
more than 25 years. Whether using GPS, WWV, Modem, internal crystal or line frequency

accuracy, all ESE Master Clocks can drive digital or analog slave clocks, as
well as interface with video or computer based systems.

PRACTICAL SOLUTIONS SINCE 1971

142 SIERRA ST., EL SEGUNDO, CA 90245 USA  310-322-2136 FAX 310-322-8127

98 BE Radio May/June 1998 Circle (74) on Free Info Card



www.lbagroup.com

LBA Technology, Inc.
3400 Tupper Drive - P.O. Box 8026

Greenville. North Carolina 27835
800-522-4464 /252-757-0279

252-752-9715 Fax
Email: lbatech@lbagroup.com

YEARS OF
EXCELLENCE
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bility;
reliability and
superior service.

Central Tower
provides one
stop shopping
for all your
tower needs.
From our
versatile
product line
to full
installation

years of service
to the Broadcast
industry, Central
Tower has
conscientiously
lead the way in
providing the
most reliable
products and
service available.
flow may we
serve you?
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WANT THE BEST VALUE?
THEN CHOOSE SPACEWISE!

Example: DQS PREMIUM SYSTEM (shown above) has 100% color
laminated exteriors of your choice, and 100% solid wood trimming and
kickboards. DQS Premium Systems start under $4000 a room!

SPACEWISE OFFERS:
FIVE quality systems and price ranges to choose from!
 FREE custom designing!
 MODULAR in design but STURDY in concept!
FOUR PC SYSTEMS accommodated in most of our systems!
QUALITY components and maximum protective trimming!
On site design and planning for RADIO GROUPS!
All systems designed by a veteran Radio Chief!

Aloes with the best competitive prices today!

CALL 800-775-3660 FAX: 520-531-1078
WEBSITE: www. spacewise.com

SPACEWISE
0

"The Broadcaster's Furniture Store"

FM TRANSLATOR
RF AMPLIFIERS

Upgrade your translator with our
inexpensive 300 watt RF amplifier.

Features:
 100% solid state
 No tuning required
 Rugged power supply
 VSWR, current & temperature overloads
 Power trim standard
 Full remote control capability, with

outputs for all main parameters
 Compact 19" rack mount design

Broadcast Technology Company
P.O. Box 751, Lamar, Colorado 81052

Phone: 719-336-3902
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Protect Your Investment

Ea 1

it

1.4

Lightning Protection
and

Grounding Systems

A-3 Lightning Spur
Low Cost, High Efficiency Dissipator

ERI 812-925-6000
Circle (86) on Free Info Card
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Shively Labs
Signal and Coverage

Are What It's All About.
Shively Will Give You The Best.

 30 Years Experience
 Full -Service Provider
 Multi -Station Solutions

-a  FM & UHF Antennas
C7-

cr- -r  Filters & Combiners
 B -LINE Coax

NEW Lindenblad
FM Antenna

because ...

... it pays to be heard!
P.O.Box 389, Bridgton, ME 04009 USA

Tel.: (207) 647-3327 FAX: (207) 647-8273
e -mall: sales@shively.com

web: www.shively.com
- An Employee -Owned Company -
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The CircuitWerkes AC -3 Autocoupler

CircuitWerkes

.4C-3 .s/wwii with optional rack mount Into! mount aim,
available

More Features. Better Price.
Auto -connect and disconnect.

Two -Year ltd warranty.
LED Indicators for incoming rings

/on-line status & power.
Answers on user selectable
number of rings.
Momentary or latchirg dry
contacts at pickup.
Audio. control and power
connections on screw terms.
Metal case can be wall/desk or.
optionally. rack mounted.

Dual rack mount available.

Optional ComboLok provides

password security.

Suggested list only $239.
Simple, active hybrid with
unbalanced. In/Out for
simultaneous send & recieve
communications.

Remote connections include:

aux. relay closure, pickup -
enable. remote pick up trigger,

call end sink. & Ring / Online
sink.

CircuitWerkes
3716 SW 3rd Place

Gainesville, Florida 32607
(159)3356555/fax380-0230

e-mail info@circuitwerkes.com
hitp://www.circuitwerkes.com

We Do Crosspoint!

List $729.00

SS 8.2 Stereo Crosspoint Switcher
This new generation of BTI's popular 8x2 switcher allows crosspoint switching

of 8 stereo inputs to 2 stereo and 2 mono outputs. with any input to any output.

Here is a sampling of its many features:

 Inputs can be programmed for overlap. mix, or interlock switching operation

 Electronically balanced inputs and outputs

 Internal stereo silence sensor with front panel LED indicators. adjustable

alarm threshold and duration

 Front panel, multi -color LED VU meters

 Headphone amplifier with front panel output selection switch, headphone jack

and level control

 Powered speaker output with front panel level control. output selection switch

and mute control

 Multidrop addressable RS -232 and RS -485 serial ports allowing up to 6 units

on one serial port

 16 Parallel (status) Input Port (PIP)

 8 relay outputs and 8 open collector outputs

 Low -drift 60Hz clock calendar with battery backup and sync input

 Power -up selection of inputs to outputs. mute or last selected channel

 Plug-in screw -style wire captive connectors

Check out our new web site for additional information and a list of disributors!

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

BROADCASTtoots
E-mail: bti@broadcasttools.com Internet: www.broadcastools.com
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AIR CORP
ANDREW

ATI
AUDI -CORD

AUDIO-TECHNICA
AUTOGRAM
BBE SOUND

BELAR ELECTRONICS
BROADCAST TECHNOLOGY

BURK TECHNOLOGY
CABLEWAVE

CMBE INC
COAXIAL DYNAMICS

CROWN
EAGLE HILL

ELECTRO-VOICE
ENERGY-ONIX

FIDELIPAC
GENTNER

GORMAN REDLICH
HNAT HINDES
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...Roscorn,
T EQUIPME.:"

For All Your
RF And

Audio Needs

Serving Broadcasters For 22 Years
Our Short Hit List

(Over 150 addr ional lines available,
JAMPRO ANTENNA5,

MARK ANTENNA
MARTI ELECTRONICS
MURPHY FURNITURE
MUSICAM USA
ORBAN
PHASE TEK
RADIO DESIGN LABS
RADIO SYSTEMS
REGISTER DATA
SCALA
SHIVELY ANTENNAS
SHURE
SINE SYSTEMS
SONY
SYMETRIX
TASCAM
TEPCO
TFT
TTC
WEST PENN WIRE

INOVONICS

Wher You Want
VISA More Than An

Equipment Dealer

Southeast Bob 770-992-2230 Fax: 770-992-6538
MidAtlantic Rick 804-974-6635 Fax: 804-974-9942
West John 970-482-9254 Fax: 970-482-6123
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KD Kanopy
1-800-432-4435

www.kdkanopy.com

Station Yourself
Under a KD Kanopy

 Lightmeight Aluminum I rame

 Custom Silk Screened Graphics

 Variety of Colors & Accessories

 Water Resistant & Fire Retardant Fabric

 FREE Heavy Duty Carry Bag & Stakes

 Rust Proof

 Durable

 Sets Up in 30 Seconds

 No Loose Parts or Ropes

 5' x 5', 8' x 8', 10' x 10' & 10' x 20'
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GET IN ON THE GROUND FLOOR!
Advertise in BE Radio's section
called "The Gallery" and expose

your products and services to more
than 12,500 product buyers

every issue.

It's easy . . .it's cost effective . .

and it's only a phone call away!
Call Steven Bell, national marketing

manager, at 913/967-1848 for all
the details today!

UNIVERSAL XE-1000
SCPC AUDIO RECEIVER

AN AFFORDABLE QUALITY SCPC RECEIVER

New, affordable, frequency -agile receiver, direct channel entry
by keyboard, selectable companding 1:1, 2:1, 3:1, wide/narrow
bandwidth, de -emphasis selectable, 950-1450 MHz, line output
600 ohms, muting, transponder agile, LNB power supply,
50 -channel memory, full baseband output, high -quality audio.
Every needed feature at a sensible price (lowest in the industry).

REMOTE ACCESS AUTOMATION (OPTION)

CALL OR FAX FOR PRICING
AND COMPLETE INFORMATION

Phone: (614) 866-4605 Fax: (614) 866-1201

UNIVERSAL
INC.

4555 Groves Road, Suite 12 Columbus, OH 43232-4135

of G OnllY

Complete.
Solution...
for state of the art
Expandable Transmitter
Control Systems.
as many as 8 transmitter sites
can be controlled in Real -Time

ATALIN'
with modem and voice support

ELECTRONIC
ASSOCIATES

INC.

(915)595-3103
web: www.elecassoc.corn
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Your Best Source
For Power Tub s!
Visit Us at the
NAB Show
Booth #RL3921

114

E EXTENSIVE INVENTORY
 IMMEDIATE SHIPPING
 EXPORT PACKAGING
Ell BEST WARRANTIES
[1] EXCELLENT PRICING
El SUPERIOR SERVICE

PENTA LABORATORIES
21113 Superior Street
Chatsworth, CA 91311
Phone: 800-421-4219
818-882-3872 Fax: 818-882-3968
E -Mail: sales@pentalabs.com
Internet: http://www.pentalabs.com
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The finest in
Modular Studio Furniture

The AFS and New AFS-E Series
starting at.. S998!

IPS
Advanced
Furniture
Systems

1545 N. Washington Ave. Loveland CO 80538
Phone: 970-663-4123 Fax: 907-663-6338

Email: alsiamail.omn.com Website: www.omn.com/als
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Countdown to NAB98
MediaTouch Presents:
NAB98 April 6"' - 9Th Booth RL4503

"The World Premiere" of:

OpLOG-2000D

Mediarrouch
" Ranh, . :r Digital Original"

The transition of the world's "Digital Original" OpLOG C to Windows"- is done, fully functional and ready for delivery.

The simplicity of AIR functionality and high operational reliability of MediaTouch OpLOGC. have been further enhanced with
an impressive array of new live assist operational features. Come to Las Vegas, NAB98 Booth RL4503 and expenence the live
assist AIR controller that everyone is talking about.

To receive complimentary NAB98 trade show passes. appointments for demonstration> at NAB98 or arrange a possible future
on site demo at your station: Call 1-888-636-0123

Watch our web site as details on OpLOG-20000 are released on the 'Countdown to NAB98" at www.omt.net

byonvors 95 ancl Wonclows Nr no... a Ahcrosal Corporabon Meow Touch and OplOG Coping. a OUT T....0 fp. 01996 our Nchndoposs Ire
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ENGINEER'S BEST FRIEND!
 Eliminate flanging (hollow room) effect
 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
 Compander/Expander cross

coupled for maximum punch
 Built-in earphone jack

AIRcorp 500PH
Microphone Processor

 DE-ESSER designed to protect
pre -emphasis curves

 Simultaneous mic level and line level ouptut
 Internal 48 Vdc Phantom Supply

AIR core Call y our dealer...
or call 972-304-0-155 FAX: 972-304-0550

Minidiscs:
SONY JVC/Victor

Top Quality
Blank MINIDISCS at absolutely

the BEST prices in the USA...
No oraer too large or too small

2)6A-tuatta ,Ak

Minidisco
2124 Kittredge Street #56

Berkeley, CA 94704
510-848-6703

fax 510-848-6083
sales@minidisco.com

http://www.minidisco.com
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TOWER

IN

 Fabrication

 Design

 Engineering

 Installation

 Service

 Maintenance
Swager is your

worldwide turnkey
tower company.

Phone
1-800-968-5601

or Fax
1-800-882-3414

SWAG ER
Communications, Inc.

P.O. Box 656
3560 East Swager Drive

Fremont. IN 46737 USA
Fhone I-800-968-5601  219-495-5165

Fax I-800-882-3414  219-495-4205
E-mail : sales(swager.com
Internet: www.swager.com

G
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NEW! Qbox AUDIO LINE TESTER
ilt 111'31 Vint). is a battery civil titt to 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 tones, talk
back up the line, monitor mic, line, or intercom signals - even

use two Qboxes as a basic intercom.

rook,t,
audio XLR cables are used.

Call for the name of a Qbox Dit,p
dealer, and reduce installation : into ever).

audioand setup time anywhere

reqCa$ irlwin

99 LINGLING ROAD
ROCHESTER, NY 14612

http://www.whirlwindusa.conl
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it works.

Reach over 12,500* professionals
in the commercial television
industry with the BE Radio
direct mail list.
'Based on the December 1997 BPA International Circulation Statenter,

call lori christie
913-967-1875 fax 913-967-1897

website www. i ntertec I ists.com

B
LIJ
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C7)

U)

1
0

440
PROFESSIONAL SERVICES

JOHN H. BATTLSON P.E.
CONSULTING BROADCAST ENGINEER,
FCC APPLICATIONS AM, FM, TV, LPTV

Antenna Design, Proofs, Fieldwork
2684 State Route 60 RD '1

Loudonville, OH 44842
419-994-3849 FAX 419-994-5419

D.L. MARKLEY
& Associates, Inc.

CONSULTING ENGINEERS
2104 West Moss Ave.
Peoria, Illinois 61604

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

Member AFCCE

EXEgesis Technologies
Total Technology Management
Pros ohng cost ofTecose soluttorts for strew orlong

Radio  TV  1119TH'  01491Satellos
LAN WAN  ISDN  hrstor 141,1.1 11 3111crowass

Kevin McNamara
President

Phone 101 PAS 1011

loll 3sce 191 4174

Taa 101 MS 442
1 -mail caccestottuntsltal LON,

RUSS

BERGER

DESIGN

GROUP

INC

INDEPENDENT CONSULTANTS

SPECIALIZING IN:

RECORDING 8 BROADCAST FACILITY

DESIGN & PLANNING.

ARCHITECTURAL ACOUSTICS.

NOISE & VIBRATION CONTROL.

& TECHNICAL SYSTEMS DESIGN

4306

BELTIINE

Ralf 160

DALLAS

TEXAS

75241

972/6635022

FAX

972/9343635

I
MOIMIES

N
1,11 191.1 sssss 1

Irlalisle
111 WI

Curtis Chan
President

,hadow Lane, Suite C / P.O. Box 5509, Fullerton, CA 92838-051r,
14 447 4993 Fax 714 578.0284 Pgr. 714.506.1357

hon10thon4444sstst two

11.1MMETT & EDISON, INC.
CONSULTING ENGINEERS
RADIO AND

DANE E. ERICKSEN, P.I.
Box 280068
San Francisco, CA 94128
707/996-5200 707/996-5280 Fax

HELP WANTED
WANTED: CORPORATE BROADCAST ENGINEER
for the fastest growing Broadcast Company In
Indiana. The Purdue Sports Network and a six
station chain. (More stations coming soon) The
successful candidate will have extensive knowl-
edge of digital automation systems and produc-
tion facilities as well as maintenance of transmit-
ters (am and fm). Design and installation of new
studios will also be an immediate responsibility.
Forward resume and qualifications to: Artistic
Media Partners, Attn: Michael Stone, WAZY, PO
1410 Lafayette, Indiana 47902. NO CALLS PLEASE.
EOE

CHIEF ENGINEER for 4 stations in Florida. Must
he experienced in high power transmitting equip-
ment, microwave, computers, satellite, installa-
tion and maintenance of digital automation equip-
ment. We offer a stable company, competitive
salary and benefits. Fax cover letter and resume
to: Jim Robertson (352) 622-7822. EOE, M/F.

NORTHEAST SALES MANAGER Dalet, a fast
growing software company in Digital Audio/
Intranet applications, is searching for a Northeast
Regional Sales Manager to represent state-of-the-
art products to radio stations and groups. Must
have proven track record in developing new ac-
counts and closing business. Send resume &
salary info to Anna Mae Sokusky,
asokusky@dalelcom or Fax: (212) 825-3322.
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Last Byte

The LEOs are coming
By Skip Pizzi, editor -in -chief

land by for another important consumer electron-
ics technology launch: direct satellite two-way
communications on handheld and mobile termi-

nals via low -earth orbit (LEO) satellites. A number of
different, proprietary systems are planned, each using
multiple satellites orbiting at altitudes of approximately
700 to 1400km (300 to 600mi).

Although the dozens of satellites required for each system
are expensive, LEOsats provide several benefits over
today's geostationary (GEO) satellites. These advantages
include lower power require-
ments and latencies - due to
the relatively short RF paths
to/from the earth's surface -
and good coverage, because a
satellite is always close to be-
ing directly overhead.

LEOsats can be divided into
three basic service categories:
"Little LEOs" such as the Orb-
comm and VITA systems,
which provide paging and
messaging; "Big LEOs" like
Iridium, Globalstar and /CO, offering real-time voice and
low -speed data; and "Broadband LEOs," to date only
represented by the Teledesic and Celestri systems, intend-
ed for high-speed data communications.

Two system profiles
The most sophisticated systems at present are Iridium

(from Motorola) and Teledesic (a joint venture of McCaw
Cellular, AT&T, Microsoft and Boeing), primarily due to
their usage of intersatellite communication links. Other
LEO systems generally emulate the more traditional
"bent -pipe" transponders, using the LEOsat purely for
first- and last -mile communication with the remote termi-
nals, while the remainder of the path travels via terrestrial
gateways through the existing telecom infrastructure.

Iridium and Teledesic also exhibit significant differences
from each other, however. For example, Iridium is close
to completion, with service scheduled to begin in Septem-
ber 1998. Nearly all of its 72 satellites (66 active units and
6 in -orbit spares) have already been launched. Teledesic,
on the other hand, has only launched one prototype
satellite, and will not begin deployment of production -
model spacecraft until 2001, with service beginning the
following year. It will ultimately use 288 satellites plus
spares, by far the largest of any proposed LEOsat system.

Artist's rendering of a Teledesic LEOsat.

The two companies' service profiles are also divergent.
Iridium will act like a cellular telephone service, using
handheld phones that access both GSM terrestrial systems
and LEOsats. Teledesic portrays itself as the "Internet in the
sky," providing wireless broadband data connectivity to
both mobile and fixed terminals of approximately laptop
size. This strategy has engendered an asymmetrical design
for Teledesic. Most terminals will provide bandwidth of up
to 2Mb/s on uplink and 64Mb/s on downlink. (Some termi-
nals will offer bidirectional 64Mb/s capacity.) Iridium uses

2.4 or 4.816/s symmetrical chan-
nel bandwidth architecture.

Both Iridium and Teledesic
place their satellites in multiple,
near -polar, circular orbits, with
several satellites chasing each
other in the same orbital "plane."
Think of each plane as posi-
tioned over a time -zone -like
slice of the earth, with the satel-
lites proceeding (approximate-
ly) from south to north over one
hemisphere and from north to

south over the other. (Note that this visual model only
applies in a static sense, because the earth rotates beneath
the satellites.) Iridium uses six orbital planes with 11 active
satellites each, while Teledesic will have 12 planes with 24
satellites in each. (See www.teledesic.com, www.iridium.com
and www.ee.surrey.ac.uk/Personal/L.Wood/constellations/
for some helpful animations and other details.)

Meaning for broadcasters
Teledesic's extension of the Internet to the mobile and

portable platform could have direct impact on broadcasters,
providing Internet radio services with nearly the same user -
accessibility as traditional radio. This might make Internet -
only radio channels commercially viable. Broadcasters
should monitor developments in this area, along with the
closely related hardware market for handheld and automo-
tive PCs - the likely "receivers" for such services.

Behind the scenes, LEOsat voice communication can
provide broadcasters with another means of communi-
cating with staff in the field, including the cost-effective
transport of remote audio broadcasts and feeds from
literally anywhere on the planet. Wherever you are, the
new millennium is likely to bring you another mode of
communication that will profoundly affect your personal
and professional life.
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The much requested CartWorks MHD digital audio system brings Music -on -Hard -Drive within reach of most
broadcasters. Not only is it affordable, but it's designed after the original CartWorks friendly user interface. We've
eliminated the need to spend a fortune for Music -on -Hard -Drive and computer wizards to operate it.

Overlapped Audio In -Context Voice Tracks /Any Music Scheduler
Live or Automated Easy to Operate /Affordable Reliable

Prices start at $9 995*Complete
1-800-795-7234  with 10 Gigs of storage space. (over 1,500 3.5 min. songs)

Circle (2) on Free Info Card

www.cartworks.com



-..A. ..;:,...,...
A...0 ...-",,

`A,... - ..... . "t-Z'A.,.....,,,.:, A
A ...... .1s.

'-'' -'-',/,...; .s,' ..A., A.......>\
 .... "....... ''....e.'.... agiar.r .--- -

....:".... %. ----__ -- rre.... ipso, -----
1111.'

""-,_ *-.....---- "%re -NO' "%lei. A"'
"%re.... .1110 r.

4110,400.
41110.0..

41110.00.

410.00.

4
421140 40°

440,
4010"

460
4111110

YOU ARE LOOKING AT A

DIGITAL RADIO CONSOLE
The Iatest.The BEST. Yet to the unknowing eye it's

identical to the standard analog consoles your staff has
been running for years. No keyboards, no TV screens-
just straightforward, hands-on controls.

Think of it: no retraining personnel, no long drawn
out learning curves, no expensive on -air mistakes while
your operators "get the feel" of a new technology-as
far as they're concerned, it's business as usual.

And since the D-500 can accept and output both
digital and analog signals, your existing equipment
doesn't need to be replaced all at once. You can pro-
ceed with conversion at your own pace, according to
your own financial timetable.

If you've decided to go digital, let WHEATSTONE
help make the switchover as painless as possible. Get
in touch with us and find out more!

VVheotrtone Corporation
600 Industrial Drive, New Bern, NC. 28562 USA (tel 252-638-7000)

Circle (3) on Free Info Cord




