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TALK RADIO
Being the talk of the town

AUDIO PROCESSING
Your sound is
your image



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."

'; aunt,net HA)

 "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! (D

Denton. TX)
i_goor

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

 "I am greatly impressed
with the very low noise of the
mic preamps." (T 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."
(ft R Murray. UT)

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

believe the hype."
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.'':)H 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
MANDBWDWTTWEL*for
Atlantic Records." (R.H.. New York. NY)

*Major act. name deleted because
we don't want to tangle with
entertainment lawyers.
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6 mic preamps.
The same high

headroom, ultra -low
noise (-129.5 dBm

E.I.N.) preamos used

in our 8Bus studio

consoles.

 6 mono
and 4 stereo line
level inputs.

 2 aux sends per
channel. -1

Pre/Post
Aux 1 mode switch

2 master aux returns.

Balanced XLR out-
puts switch between mic &-

tine

levels.

Bal./
unbal.
1/4" TRS
outputs.
too.

Solid
steel
chassis.

 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 submix.
feed multi -track tape machines,
create separate monitor mixes.
preview channels. and much
more. A Mackie Designs

exclusive.

- AFL/PFL solo
mode switch.

 Low Cut Filter lets you use
LF EQ without boosting mic
thumps, room rumble, a -id P -
pops. or losing audible .ow bass.
Exclusive Mackie circuitry.

i Trim with -10dB 'virtual
pad" and 60dB total gain range

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

3 -

band EQ.

Others may have

copied our EQ tand
centers but not the
clean, musical
sound of our unique
circuit design.

Constant
loudness pan
control for precise
stereo mixes.

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

Mackie exclusive.

60mm faders
with true log taper
for accurate fades
throughout the contro s' h /el.

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

 "On my test run -a live
acoustic show - I was
impressed by the quiet and
user friendliness of the
MS1402-VLZ. The audience was
also impressed 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 in cutting boomy

stuff
when

running a
a big bass

and arch -

top guitar
live." (Ci S

Kirkland. WA)

 "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:. (1.P.. Los Angeles. CA)

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

 "The 1402
RULES! People all

the time come and
tell me how
wonderful the
sound is."

Cinnonati. 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." (S.E..NY.NY)

 "Great product!"
(C.B.. San Francisco. CA)

All products made in Woodinville USA by certified Mackoids
Toll -Free in the US, 800/898-3211. Intl :06/487-4333

E-mail: sales@mackie.com  www.mackie.com  NASDAQ: MKIE



Harris DIGIT'
Digital Exciter

OHM!!
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World Standard Digital FM Exciter
When we introduced the

DIGIT" we knew it was
going to be a world class

FM exciter. In a little over a year the
DIGIT" has proven to be the world
standard with over 500 DIGIT
exciters shipped.

The DIGIT" FM exciter can
convert studio standard digital audio
(AES/EBU) directly to FM stereo with
no analog steps. Additionally, an
analog input module is available to
accept analog composite stereo for
those who have not yet upgraded to
digital.

Direct Digital Synthesis is
accomplished with a numerically
controlled oscillator. This digital
implementation of FM assures you
of the highest quality sound that

your station is capable of
producing.

Included with the DIGI-rws
digital input module is a DSP
based digital stereo generat Dr
which provides lower distortion
and greater separation than any
competing exciter. Also, included
is a digital composite limiter (DCL)
which is an implementation of the
WAVES Li UltramaximizerTM, used
by digital recording studios. Harris
exclusive DCL allows DIGIT'"' to
sound louder than competing FM
exciters without over -modulation.
The DCL uses "look ahead"
circuitry to predict and correct
overmodulation peaks befo-e they
can occur.
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FEATURES:

 Proven Reliability backed by a 3 Year Warranty

 Digital FM Generation for 16 Bit Sound Quality
 Drift Free Digital Circuits

 Immunity to Subsonic Transients

 Compatible with all RDS/SCA requirements
Full N+1 capability

Harris DIGIT" Signal Blocks
shows that although DIGIT"
Is revolutionary, its technology
Is easy to understand.

The DIGITT" FM exciter is capable
of N+1 operation and is completely
frequency agile with modulation
level and linearity independent of
carrier frequency.

Besides the DIGIT', Harris has a
wide range of "Clearly DigitalTM"
products for all your broadcast needs.

Harris Corporation
Broadcast Division
U.S. and Canada

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

Elsewhere:
TEL: 217-222-8290
FAX: 217-222-2764

http:/'www.broadcast.harris.com

HARRIS
©1996 HARRIS CORP.
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Getting to know your TCO

From my new vantage point in the Silicon Forest, it's
easy to keep track of all things computer -based. So,
when a new report crossed my desk the other day,

I realized it had strong implications for radio broadcasters.
The subject was total cost of ownership (TCO) for

Windows -based PCs, a hot -button issue in the computer
industry right now. TCO studies are intended to help an
organization understand and manage the costs of owning
and operating PCs and related equipment. This new
report was developed by Interpose, Inc. (a leading TCO
analyst based in Orlando, FL), in cooperation with
Microsoft for its Windows operating system.

The report first divides TCO into direct
and indirect costs. Items considered as
direct costs include hardware and soft-
ware purchases, plus system manage-
ment, support, development and com-
munications. Indirect items attempt to
quantify the "opportunity costs" of lost
production due to downtime and other
computer -related problems.

The first thing that jumped out at me was the fact that total
hardware and software expenses amount to only 11% of
TCO. That means that the true cost of operating a PC is
nearly an order of magnitude (i.e., one decimal place, to the
bean counters) greater than the initial purchase price of the
machine, including its software. A recent ad by Hewlett-
Packard addressed this issue nicely, using the visual
metaphor of an iceberg. You get the picture.

The next important fact showed that fully 18% of TCO is
attributed to indirect costs of "user downtime." This means
that the system is up, but users can't do their jobs due to lack
of training or understanding of the computer system's
proper operation. So, they spend time unproductively by
"futzing" with their PCs. In some cases, this is the fault of poor
user -interface design or steep learning curves, while in
others it stems from insufficient support - either from the

software vendor or the computer owner's IS department.
Also interesting was that the single biggest item (at 24%

of TCO) was spent on support. Combined with system
management (at 19% of TCO), this shows that nearly half
of a company's computer costs - or more than four times
its hardware/software expenses - go to the personnel,
either inside or outside the firm, who keep the computer
ystem running. Yet, even this may not be enough, given
e 18% futz-factor noted above.
ummarizing these expenditures, the report concludes

the average Windows -based networked system costs

a company $7,251 per desktop per year. (Other reports
have placed this figure as high as $12,000.)

For general administrative applications, there's got to be
more to the equation than this cost analysis, otherwise it
would make more sense to go back to typewriters and
adding machines. Indeed, those other elements are the
productivity, quality and creativity that computer -based
operations allow and encourage - but there's no guarantee
these will automatically occur. Management must stimulate
the appropriate use of the computer by staff to get its
money's worth, along with hiring people with the requisite
skills - both among users and support personnel.

On the other hand, computers are used in radio for
functions other than word processing and spreadsheets,
and TCO should be considered from a company -wide,
comparative viewpoint. The computer systems used for
audio production and program -stream assembly are often
substantially less expensive than equivalent traditional
audio equipment, so you're in a positive position from the
start. Annual support costs for these operations also may
not be significantly different from conventional systems
(even though the actual support people might be). More-
over, the cost of keeping production on conventional
hardware continues to go up, while the overall cost-
effectiveness of computer -based operations is improving.
The conclusion? Radio has good reason to turn to

computers, both financial and creative. But make sure you
know what you're getting into. Understanding and apply-
ing TCO principles will help you keep long-term computer
costs under control. Most important, be sure to budget
support levels properly - including user training - and
hire the right people or organizations to carry it out.
Otherwise, you're better off sticking with carts and reels.

Skip Pizzi, editor in chief

For further information on TCO, check the Interpose web site at
http://www.interpose.corn.

E-mail: beradloOlntertec.comm
FAXback: 913/967-1905
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UNBEATABLE SOUND

LEITCH®
Digital Audio Champion

The winning Digital Glue team now includes
digital audio. The range consists of AES/EBU

distribution, audio synchronization, audio multi-
plexing and analog to digital and digital to analog

conversion. And all for the same
convenient frames as the Leitch
digital video products.

Check into Leitch's Digital Audio
Glue. Now that's sound advice!

Canada / International U. S.A Europe Eastern Europe Japan Australia Brazil
Tel . + 1 (416) 445-9640 Tel 1 (800) 231-9673 Tel : +44 (0) 1256 880088 Tel +49 (89) 4900-2042 Tel + 81 (3)
Fax- + 1 (416) 445-0595 Fax 1 (757) 548-4088 Fax: +44 (0) 1256 880428 Fax +49 (89) 4900-2042 Fax: + 81 (3)

5423-3631 Tel : 011-61-2-3999-2355 Tel + 55 (11) 867-0218
5423-3632 Fax: 011-61.2-9999-2366 Fax: + 55 (11) 867-0408

http://www. leitch.com
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Road trip!

Labor Day has passed and the tradition of summer
radio remotes is behind you. As you prepare for the
ourth quarter of 1997, there is only one thing to do:

take a road trip.
Being able to take a break and get away from the normal

routine is always healthy. It helps clear your mind and can
give you a fresh perspective when you return.

With the fall comes the NAB Radio Show in New
Orleans. Now that the World Media Expo is gone, the
show returns to its original format. Although the spring
show is a great event, it covers so many areas that it is easy

to miss certain aspects. This four -
day fall event has one big advan-
tage over the spring NAB: it's just
radio. BE Radio will be there to
cover all the news and new tech-
nology presented.

One of the myths about the fall
show is that it is a programming -
only event. This is simply not
true. Although there are sessions
for programming, there are also
sessions for management, own-

ers and engineers. Three technical workshops are being
offered that cover AM directional arrays, radio frequency
radiation and AM/FM transmitters. If you can attend any
of these, I recommend it. The sessions are a great
opportunity to learn more or maybe just get a refresher
course. There is no such thing as too much education.

The exhibit hall is also the best way to go for a test drive
or to at least kick the tires on all of the new equipment.
There is still plenty of information on the exhibit floor to
keep you apprised of the current trends.

One week after NAB Radio is the 104th AES convention
in New York City. The main focus of this show is generally
geared toward studio recording and live sound, but there
are plenty of attractions for radio as well. On Friday, Sept.
26, there will be a forum on DAB. Representatives from
the leading proponents of the various DAB systems will
be there to discuss the current trends and research. The
recording studios know it's coming, and they are getting
ready for it. This is the one forum that I most want to
attend to see how the allied audio fields are viewing this
upcoming technology. A digital standard and deadline
has been given to television, and you need to be aware
of what is happening in DAB so you can be prepared for
it when it's our turn.
The AES has four full days of sessions planned on a

variety of topics, including digital audio encoding, ISDN
and, of course, Internet audio delivery. There are also
several tours planned, including a visit to WQHT/WRKS,
New York, for a facility tour of the first all -digital air chain
from CD to transmitter.

With the face of change constantly looking at you and
your facility, the trade conventions are an increasingly
better way to learn about and see the technology that is
coming and how it will affect your professional career. It
may not always be in the station's budget (or your own
budget if you are a contractor) to go to the larger
conventions, but there are alternatives. Several regional
SBE conventions and equipment vendor expos often
offer informative sessions and workshops that provide an
excellent opportunity to advance your knowledge and,
hopefully, your career.

As more stations consolidate, the need for qualified
engineers will only grow. There may be fewer at a given
facility, but the responsibilities will not decrease at all.
Look at the impact computers alone have made to the job
of the broadcast engineer. The technical ability of the
average station employee is not increasing to keep up
with the new technology being implemented, so your
ability must increase. Greater ability means more value to
the station and hopefully more security to your career. As
the pool of new recruits continues to dry up, attending
conventions is one way to keep yourself up-to-date and
in demand. Be sure to stay on top and aware of the
changes that are affecting us every day.
The consolidation of duties of station personnel is

everywhere. Engineers need to pick up on some of that
by becoming their own marketing department. Add to
your arsenal of tools with knowledge and understanding.
Make the effort to become certified or trained to show a
higher proficiency in some relevant area, be it computers,
RF or audio. If you don't toot your own horn once in a
while, no one else will.

Chriss Scherer, editor

I

E-mail: beradio@intertec.com
FAXback: 913/967-1905
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Is your
weighing you down?

You need a Buddy!
If you're tired of lugging half a
studio out to your remote broad-
casts, lighten your load by taking

a Buddy instead. The Buddy
handles your p-ogam rrix,
headphone feeds, communi-

cations, codec return anc
PA feed. It wcrks well will -

any ISDN codec., PO-S
RPU, cellphone or telephone
line-and even has a buit-ir

frequency extender.

Call us for details

http://www.comrex.com

COMREX Corporation, 65 Nonset Path, Acton, MA 01720 USA Tel: 508-263-1E00 Fax: 508-635-040"
email: info@comrex.com Fax -on -Demand: 508-264-9973 TDII-free: 800-237-1776 in North Amen:a
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Engineering

LAN basics, part 2
By Kevin McNamara, CNE

Last month, in part 1, we looked at the open systems
interconnect (OSI) model and some of the basic
LAN building blocks, including channel access

methods.

Topologies
Of all the layers defined by the OSI, we should be most

interested in the physical layer. This is the level that we,
as engineers, will have the most involvement wtih. The
physical layer deals with the cabling, connectors and
interfaces required to physically attach the computers on
the network. The types of topologies that you will most
likely run across are:

 Bus. Consists of a linear section of media, such as
coaxial cable, terminated on each end
and are connected through a "tee"
connector.
 Ring. Similar to the "bus," except the
ends are joined, hence the name. In
practice, the ring configuration actual-
ly consists of dual counter -rotating
concentric rings. Devices attached to a
ring network will have "in" and "out"
ports.
 Star. More commonly referred to as
a hub configuration. The signals are
carried from each device on the net-
work to a central point (the hub).
These hubs can be passive or active.

Network protocols
liy definition, network protocol re-

fers to the rules that govern how any
two or more elements on a network
communicate. The OSI is defined by
seven protocol layers. Working com-
mittees of the IEEE are responsible for
defining and ultimately standardizing
the various LAN protocols at the
datalink and physical layers. For our
purposes, the primary differences of
these standards relate to data through-
put, transmission media (cabling) and
channel access method.

Currently, the 100Mb/s Ethernet pro-
tocol has become the LAN protocol of
choice for most new installations. Keep

in mind that standards are currently in development for
1,000Mb/s Ethernet.
Three types of media have been specified to transmit

100Mb/s Ethernet signals:

1. 100BASE-7X (Fast Ethernet). Essentially a faster "con-
tention" -type access method.
2. 100BASE-T4 (100VG-AnyLAN). Uses a new approach
to access the network called demand priority. This
system supports token passing. One of the real advantag-
es of this method is that it uses four pairs of telephone
voice -grade cable. The VG stands for voice grade.
3. 100BASE-FX. Fiber -based "Fast Ethernet" similar to
FDDI.

s

RING (OR TOKEN RING)

TYPICAL STAR

Figure 1. The three standard net-
work topologies (bus, token ring
and star).

Here are a few more high-speed
protocols you should be aware of:

 Asynchronous transfer mode (ATM).
A technology based on high-speed pack-
et switching, ideal for multimedia and
other complex applications. ATM is
capable of data rates from 51Mb/s to
622Mb/s.
 Copper data distribution interface
(CDDI). FDDI using copper -based me-
dia instead of fiber.
 Fibre Channel. Developed jointly
between Hewlett-Packard, IBM and
Sun Microsystems. Fibre Channel re-
quires the use of fiber cabling and is
capable of passing data at a rate from
266Mb/s up to several Gigabits/s.

These are some of the high-perfor-
mance protocols available. All of these
offer data throughputs of 100Mb/s or
more, however, most of the PC -based
networks in existence today are still
using protocols that pass data at ap-
proximately 10Mb/s. In terms of per-
formance, these will work just fine
for many business -type applications,
but generally are not suitable for
installations requiring high through-
puts or passing real-time informa-
tion. Some of the 10Mb/s Ethernet
standards are:

10 BE Radio September/October 1997



Plug into the smartest audio workstation ever created.

The new AUDICY' was designed from the ground up to d] what no other broadcast audio work-

station has done: plug directly into the creative mind. Unlike complex workstations, it treats the editing

process like an "inspiration with a deadline." If you've ever watched an editor sit down and try to read

a manual under pressure, you'll understand why the new AUDICY is a study in "see it, get it, do it."

The clean, uncluttered control surface was specifically designed to look smart, feel good, and be instant-

ly productive. The screen interface combines simplicity with a brilliant use of "virtual hardware" graphics.

And to keep pace with the endless rush of ideas and deadlines. AUDICY offers unrivaled speed and power.

With RAM -based editing and mixing, you edit in real time-by ear-working on up to 24 tracks.

Access to audio is instantaneous, even when using the complete suite of built-in effects

including compression, Eft and reverb. AUDICY even lets video people plug into advanced audio pruduition

with flexible SMPTE features. All of which means that creative ninds can spend less time learning, mom

time creating, and still get on -air, on time. The genius of AUDICY is in making power simple.

Introducing AUDICY

orban
H A Harman International Company

r 1997 Orhan. Inc Orban and Awhoy are rearstered trademaris 1525 Alvarado St
. San Leandro CA 94571 1190 Phone 1.510.351.3500 Fan 1.519.351.0500 I -mad cusiserrOlorban torn Web rm. orhan corn
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Contract Engineering

AES/EBU?

....DSA-1
The Prism Sound DSA-1

AES/EBU interface test

system provides unique

generator and analyser

capabilities enabling the

most comprehensive

assessment of AES/EBU

interconnections.

For example. the DSA-1 can

measure differences between

source and cable litter or it

can simulate ,Ither sort with

signal generator

To find out more. call or fax

us now for a full information

pack, or look up the latest

DSA-1 V2.0 specification at

our web site.

PRISM MEDIA PRODUCTS INC
115 ROUTE 46. B.16
MOUNTAIN LAKES
NEW JERSEY 07046
USA
TEL 1201/ 299 7790
FAX 1201/ 799 7759

WEB 111113 /11 primfOund con,
-en11 smisprirnsountl corn

CHYME. 4 rtlEVIS4014
l04413041

TONVOreoupusno.
ssreals TOKYO 1.4.1,01

10BaseT. Uses UTP cabling in a
hub arrangement.
 10Base2. Uses "thin" coax (RG-
58), arranged in a bus configuration.
 10Base5. "Thick Ethernet" uses
heavier coax (RG-8), allowing longer
line distances.

Although not considered a high-
speed protocol, wireless Ethernet is
becoming a popular media for con-
necting portable workstations (lap-
tops) to a LAN or for connecting LANs
between different buildings where
cabling is impractical. The FCC has
permitted unlicensed operation of
these systems at 902-928MHz and
2.4-2.483GHz using spread -spectrum
modulation. Most of these systems
will provide data rates from 2Mb/s to
10Mb/s, at distances of approximate-
ly 30 miles with directional antennas.

For high data rates via a wireless
media, consider using a standard
point-to-point T1 microwave system.
This approach is typically more ex-
pensive and requires FCC licensing.

The LAN infrastructure
Proper planning and installation of

the LAN infrastructure is the single
most important task in the building of
a reliable and upwardly expandable
LAN. Given the current pace of tech-
nology, this is the one area that
probably won't need to be replaced
in the next five years if the wiring and
power systems are designed and con-
structed properly. Strangely, many
companies (particularly broadcasters)
skimp on this phase and, conse-
quently, spend a great deal of money
and time resolving related problems.

Coaxial cables, once the de facto
standard to connect devices on a
LAN, are becoming less common.
Unshielded twisted pair (UTP) and
fiber cables are currently the most
popular transmission media. Depend-
ing on the size of your LAN and the
distance it must cover, the cabling
and installation costs will represent a
significant portion of the project. Each
type of media has pros and cons. Let's
take a look at each cable type and the
connectors for it.

The typical fiber media used for

LANs consists of a graded index
multimode fiber-optic cable with a
62.5 micron fiber-optic core and 125
micron outer cladding. The light
source used to drive the fiber media
operates at a wavelength of 1,350nm.
Single -mode fiber is used in applica-
tions requiring wider bandwidths and
longer distances.
Three types of connectors may be

used to connect the fiber cable to an
interface:

1. FDDI media interface connector
(MIC). These connectors are keyed in
various ways and care should be
taken to identify the proper keying
arrangement. Connectors push in to
the mating receptacle.
2. Duplex SC connector. Designed for
simplicity, the connector is just pushed
onto its mating section and the con-
nection is completed.
3. ST -connector. A spring -loaded bayo-
net -type connector. Both the outer
bayonet ring and inner sleeve are keyed.

The losses on a fiber cable should
not exceed 11dB for the entire run.
You can expect 1dB to 2dB of loss per
1,000 meters of cable and an addi-
tional 0.5dB to 2dB for each connec-
tor, depending on how well it was put
on. Dust and skin oils will substantial-
ly affect the system losses.

There is a variety of copper -based
media to choose from that have ad-
vantages in cost, durability and, to
some extent, ease of installation. These
cable types consist of twisted pairs
clad in an unshielded jacket and the
primary difference between them is
the capacitance between conductors
that attenuates higher frequencies.
This becomes a critical issue when
the goal is to transmit 100Mb/s through
long distances of cable.

Care must be exercised in the in-
stallation of fiber and copper ca-
bling. Kinks, extreme bends and
improper attachment of connectors
can wreak havoc on the best -planned
installations. Indications of poor in-
stallation practices appear as slow-
er throughputs, communication er-
rors and poor reliability. In order to

Continued on page 83
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Digital audio links
for broadcasters
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Designed for the reporter on the move,
the DRT128 Digital Reporter Terminal
enables speedy direct dial connection to
the ISDN through an integral terminal
adapter for the simultaneous transmission
and reception of broadcast quality audio.
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Technology

Datacasting
David Maxson, CBRE

Datacasting is alive and growing in the United States
and FM broadcasters have been a part of the
industry from the beginning. Where is the business

going? What will be the role of the radio broadcaster in
datacasting?

Miles Beam's article, "Data Broadcasting: The Next
Frontier," in the November/December 1995 issue of BE
Radio defined datacasting as the transmission of data over
a one-way link from a single point to multiple receiving
points. This simple definition now encompasses a vast
array of communications services. Key players in the
datacasting industry are buying up smaller ones to gain
market share and distribution channels. Companies, like
WavePhore and Data Broadcast Corporation (DBC), are
defining just what it is to be a datacaster.

A look at some of the datacasting companies will show
how datacasting by broadcast radio fits into the overall
datacasting picture. WavePhore claims to be "the leading
operator worldwide of data broadcasting networks" and
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Figure 1. Average monthly lease rate for a station's firs
subcarrier by market size.

a "provider of proprietary products and services for low-
cost, high-speed data broadcasting systems for distribut-
ing digital data via the existing worldwide TV, radio and
satellite broadcast infrastructures and the Internet."

One of its growth acquisitions was Mainstream Data,
which is known to many FM broadcasters as a tenant on
their subcarrier spectrum. Primarily providing services to
businesses, WavePhore enters the consumer marketplace
this fall. This new service, called WaveTop, will use

auxiliary TV bandwidth to deliver worldwide web -like
functionality to TV set -tops.

Another big datacaster rose from the ashes of the
Financial News Network. Through its information servic-
es division and its business services division, Data Broad-
casting Corporation did $114 million in business in 1996.
It acquired the company that developed the Quotrek
stock market data service that is delivered on FM subcar-
riers. The service provides timely financial data to sub-
scribers with special portable or computer -connected
receivers.

DBC provides information services to approximately
40,000 subscribers via 76 FM subcarriers in the United
States and Canada, as well as by satellite, TV vertical
blanking interval (VBI), cable television, telephone and
Internet. Its business services division includes Instore
Satellite Network and CheckRite International, a check
verification service.

The trend in datacasting is becoming pretty clear.
Companies specializing in data acquisition and delivery
are taking advantage of a host of different transmission
media. Factors, such as cost, bandwidth, immediacy,
geography and reliability, affect decisions on what medi-
um to use.

Leasing your subcarrier
What is an FM subcarrier worth? The newly published

"FM Subcarrier Market Report/Technology Guide" from
the National Association of Broadcasters (NAB) sheds
light on the current state of the medium. Surveying a large
sample of stations, NAB developed average monthly fees
for FM subcarriers in different size markets. In top 10
markets, the first subcarrier leased on a station averaged
$6,195 per month. In markets 11-50, that figure dropped
to an average of $2,913 per month.

The NAB reports that less than 30% of all FM stations in
the United States lease any subcarrier capacity. Demand
is greater in the larger markets. About half the top 50
market stations lease some subcarrier capacity.

The report goes on to explore why subcarrier penetra-
tion remains fairly low. The most reasons given for not
leasing subcarrier capacity were related to lack of de-
mand for it. Coming in a distant second were concerns
about effects of subcarriers on station quality.

Among those reporting subcarrier use, only half of the
subcarriers mentioned are related to datacasting. The
other half contain background music, foreign language
services and reading services. Of the datacasting subcar-
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TRYING TO MAKE SENSE OUT OF DIGITAL AUDIO SYSTEMS?

There is a better way!
It's not easy trying to understand the conflicting claims made
by different manufacturers when you're buying a Digital Audio
On -Air & Production System, whether a single, multipurpose
Workstation or an integrated, multiple studio setup. At me end
of the spectrum, you're faced with a wide variety of simple "Cart
Machine Replacements," and on the other, products wtose
complexity confounds even the most seasoned broad-
cast engineer.

The ENCO DADpRo Digital Audio
Delivery System solves the problem! DAD
is simply the most powerful On -Air &
Production system available, yet its uncom-
plicated approach and inherent ease of oper-
ation makes immediate sense to any user.

 Intuitive On -Screen displays that are imme-
diately familiar to operators. Optional
Touchscreen makes operation quick and easy.

 Complete On -Air flexibility with various "Virtual

Machines" for Live Assist, Automation, or
Satellite Programmed operations. Interface to
other equipment plus scheduling and billing pack-
ages. Seamless segue and voiceover transitions
sound "Live" in all modes. Script capabilities can
be included.

 Full production capabilities, including Graphic Cut & Paste
Assembly Editing. Includes analog and digital inputs/outputs.
Interfaces with most multichannel editing packages.

 Runs on DOS for proven speed, reliability, and compatibility
with other equipment; not an operating system origi-
nally intended for multimedia applications. This is a
professional tool meant to produce efficiency and
profits, not entertain the staff!

 Operates on common off the shelf computers and
network architecture. You won't be locked into
proprietary hardware that may not be avail-
able whenever you need service.

 No monthly licensing fees, DAD is an
outright purchase. Software upgrades are

free for the first year.

 DAD is proving itself everyday in radio
and 1'V facilities worldwide.

Call Your DAD Dealer or ENCO
For Complete Information

r-NENCO
\....,SYSTEMS, INC.

24555 Hallwood Court, Farmington Hills, MI 48335 USA
TEL: 800-32-6797 or 248-476-5711 FAX: 248-476-5712
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Managing Technology

Problem:
I need the competitive Quality
Sound of a Digital Exciter but

I can not afford Digital Prices!

Solution:
Stealth Exciters
Utilizing the Latest in technology
The Stealth series brings you Digital
Quality Sound at Analog Prices.

Stealth exciters put you in the cockpit
with intelligent hands-on control of your
station!

- IAC -
You control the precise level of your
incoming audio with the latest
Intelligent Audio Control Technology!

- IAGC -
You custom tailor your stations dynamic
range with Intelligent Audio Gain
Control!

- IPAC -
You control your stations precise
modulation with Stealth Intelligent
Modulation Control.

Stealth Exciters
 Digital Quality Audio
 Complete Station Control
 LCD Control Panel

 Analog Prices
 Frequency Agile

Available NOW in 30. 60. and 100 watts.

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 @ energy-onix.com

riers, nearly two-thirds are used by
paging services. The rest involve the
now -familiar financial data and utility
load management data, plus the more
recent addition of Global Positioning
System differential corrections data.
What's keeping datacasting's use of

auxiliary FM spectrum so low? It
might be because we think of the
subcarrier space on FM signals as just
that, "auxiliary." Many datacasters have
their own proprietary waveforms and/
or data protocols. As a result, subcar-
rier spectrum is sparsely populated
and is plagued with incompatible
data transmission systems.

Leasing Only

23%

Internal Use

& Leasing
5%

Source 1996 NAB FM Subcarrer Survey

The other NRSC effort in support of
datacasting is being conducted by its
High -Speed Sub -Carrier (HSSC) sub-
committee. It is reviewing tests of
systems provided by three propo-
nents: Mitre Corporation's subcarrier
technology was developed in con-
junction with the Federal Highway
Administration; Seiko delivers mes-
sages to receivers as small as wrist-
watches; and Digital DJ transmits
menu -based information to hand-held
consumer receivers.

The HSSC subcommittee is exam-
ining the technologies, not the con-
tent. Presumably, if a single technol-

ogy is chosen as a
standard, entrepre-
neurs will develop
new content and ser-
vices for it. FM broad-
casters may see an
increase in demand
for their subcarrier
spectrum after the
subcommittee makes
its recommendations.

Of the three propo-
nents, Digital DJ is the
only one providing

services today where the host station
can get in on the action. Consumer
content is provided by Digital DJ. The
host station can incorporate its own
services and advertiser -supported con-
tent into the Digital DJ datastream.

Digital audio radio broadcasting
promises to blur the distinction be-
tween datacasting and broadcasting.
Proposed digital audio technologies
may not be fully compatible with data
subcarriers. The wise FM broadcaster
will include an escape clause in sub -
carrier leases to provide for new
digital broadcast standards when they
are adopted.

Blurring the border
The line separating datacasting and

other forms of communication is get-
ting fuzzy, too. Paging is perhaps one
of the original forms of datacasting.
According to Motorola, there are 40
million pagers in use in the United
States today. These point -to -multi -
point systems work on a variety of

Continued on page 83

Internal Use
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15%

Figure 2. Distribution of FM subcarrier usage.

Two attempts at subcarrier stan-
dards setting have been made under
the auspices of the National Radio
Systems Committee (NRSC), a joint
effort of NAB and the Electronic
Industries Association (EIA). One stan-
dard, RBDS, was adopted in 1993.
The other, a high-speed subcarrier
standard, is a work in progress.

The NRSC adopted the voluntary
Radio Broadcast Data System (RBDS)
standard for a low -speed subcarrier
capable of transmitting, among other
things, data related to an FM station
and its programming. It is based on
the European Radio Data System
(RDS). In 1995, the EIA launched a
program to equip stations in major
markets with RBDS encoders. Ac-
cording to the NAB, by late 1996 only
one -eighth of the stations surveyed
were broadcasting RBDS signals. The
EIA's objective was to equip stations
in major centers of population with
RBDS. This would allow most radio -
buying consumers to see the benefits
of RBDS in the showroom.
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When the ON AIR light glows, there's
no time for amateurs or pretenders.
That's the reason top professional
broadcasters choose Neumann.
Rich, smooth, sound - warm, silky
tone. Neumann microphones have
that classic presence which makes any
announcer sound their absolute best.
And in broadcast, sound is everything.

Neumann has a comprehensive range
of microphones to suit virtually any
application and budget. Contact your
Neumann dealer today and discover
the secret of the pros.

Neumann... the choice of those
who can hear the difference.

DA NeumannIUSP

PO Box 981, Dept 149B, Old Lyme, CT 06311 Tel 860 434 5220 Ext. 149B  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 & FAX 52-5-639-0956

World Wide Web: Rip //www neumannusa corn
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Engineering

Proof of performance
By John Battison, P.E., technical editor, RF

We have to do a proof of performance." These
words can strike terror into the heart of an
engineer. When uttered by the FCC, it can

mean that glaring discrepancies have been found in the
pattern or a disgruntled competitor has filed a complaint.
It can also be triggered by tower damage and subsequent
rebuilding or a station facility change. In the case of an FM
DA, it probably means that something has damaged the
antenna.

FM proofs
When an FM station is involved, the station engineer's

work is usually less rigorous because FM antenna proofs
are performed at the manufactur-
er's facility prior to installation un-
less required by an occurrence in
the field. After antenna construc-
tion, it is clinically proven that the
radiated signal meets the pattern
constraints and the manufacturer's
exhibit is accepted as proof.

The commission's rules do pro-
vide for making field -strength mea-
surements. They involve a more -
complicated procedure than for AM
measurements, including a strip re-
corder for making runs of at least 30
meters with an antenna elevated 30
feet above ground. This last part can
be dangerous. Engineers have been
injured or k illed while making these
mobile measurements because they run the monitoring
antenna into high -voltage power lines. If you must make
this kind of measurement be absolutely sure of the location
and height of power lines.

Sometimes, it is necessary to prove to management that
the signal is going where it is supposed to. A convenient
way to check this is by comparing the questionable signal
with a known good one. Take a series of readings in a
"good" area and then make similar ones in the "bad" area.
If the station is non -directional with a circular pattern,
there should not be much difference between them. Take
into account circular polarization. It is often necessary to
polarize the receiving antenna for local conditions. If
there is a major difference between the "good" and "bad"
signals, it is logical to go back toward the station on the
same radial(s) to see where the discrepancy begins.

In extreme circumstances helicopter measurements are

Using a tripod to support the FIM gives a
stable mount for multiple pattern readings.

made. If the problem is great enough to involve such
work, it can be performed by a consulting engineering
firm that specializes in such work.

AM proofs
AM directional antenna proofs have been a part of the

radio engineer's life ever since the early days of broadcast-
ing. Among the pioneers were Carl Smith, the late Andy
Ring and Paul Godley. In fact, Andy Ring probably wrote
most of the AM proof rules during his tenure at the FCC.

The rules haven't changed much over the years. Com-
puters have helped make a relatively easy task of
generating new antenna patterns from what was once a

multiweek job of trial and error
with scores of pattern calculations.
Completely computerized proofs
of performance have been pro-
posed by the industry and devel-
opment continues into ways of
avoiding the laborious field proof
of performance.

Sometimes, it is necessary to de-
termine the effective field at 11cm
to establish that an antenna is pro-
ducing the required effective field.
The radial requirements in 73.186
are the same in terms of radial
length and point spacing as for a
proof of performance. The mea-
surements are plotted and ana-
lyzed as for a proof. The effective

field is then read from the graphs obtained.

Preparing for a proof of performance

The first thing to do is check an up-to-date copy of the
rules to be sure that there have been no changes since you
last ran a proof. Read 73.151 and referenced paragraphs.

Be sure you have set up enough radials as specified in
the CP. There will never be fewer than eight for a non -
directional, more will be required for DAs. The more
complex the pattern, the more radials will be required.
Generally, three radials are needed for a major lobe.
Whenever possible, avoid running radials through the
side of lobes because it is hard to get accurate measure-
ments on a curved line. Nulls and lobes are the most
satisfactory points to measure, but sometimes the FCC
requires measurements on a curved section of a pattern.

Be sure that you have enough topographic maps of
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Scaleable Power:
STUDER D950 Digital Mixing System
Have you ever been in a situation where you wished
you had that extra eight AU Xes you thought you
would never need?

Often
you have to
accomplish more
than you budgeted for.
Rather than having to put up with
a universal mixing console, reconfigure your
STUDER D950 for the new session and get exactly
what you need! With the fully scaleable and configurable
DSP-Core of the new STUDER D950 Digital Mixing System
you acquire only as much hardware as needed, and configure
the desired console using the existing hardware. Just load a

new Session Configuration, and you are ready to roll! Adding
more DSP power later on allows even the most extreme con-
sole sizes, still preserving minimum space, power and weight.
Up to 4 desks can share resources of the same DSP-Core,
bringing cost reduction. And of course, the new STUDER
D950 has unsurpassed audio performance, integrated digital
router, full dynamic automation, and much more...

STUDER
PROFESSIONAL AUDIO EQUIPMENT

II A Harman International Company

STUDER Professional Audio AG, Althardstrasse 30, CH -8105 Regensdorf-Zurich
Switzerland, Phone +41 1 870 75 11, Telefax +41 1 840 47 37, http://studerchistuder

Direct -Subsidiaries:
Austria: +43 1 866 54-0 France: +33 1 45 14 47 86 Germany: +49 30 72 39 34-0
U.K.: +44 181 207 50 50
Canada: +1 416 510 13 47 Japan: +81 3 34 65 22 11 USA: +1 615 399 21 99
Singapore: +65 225 51 15
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RF Engineering
1:24,000 scale. Plot the antenna loca-
tion extremely carefully. Your work
will be wasted if you make a mistake
here. A single non -directional tower
can be located quite easily. In the
case of a DA, the center of the array
is used.

Laying out the radials is important.
I've seen engineers fold over the
edges of a map section and run a line
across the join. At the end of 20 miles
the radial is not where it is supposed
to be! Don't cut the map margins off
either; you may lose valuable data,
and you may need the margin
later.

I like to lay out my origin and
take radials to the map edges.
Then I measure off two or three
reference points on the first map
and locate the same point on the
edge of the next (adjacent) map.
With the protractor used to lay
out the original radials, measure
from this point on the edge of the
new map to establish the radial
direction on the second map. If
followed for all maps, this method
usually gives satisfactory results.

Some engineers prefer to pick mea-
suring points as they go along be-
cause predetermined points don't al-
ways work. This is a reasonable argu-
ment, but I don't like this method. If
points are chosen in accordance with
the commission's required spacing
and marked lightly on the map, you
can adjust them as needed as the
radial progresses and still be assured
of taking enough readings.

Be accurate with the distance mea-
surements, both when locating spots
in the field and when measuring the
map back in the office after runs are
finished. If you say a measuring point
is 100 yards into a field be sure it is
100 yards and not 150. With close -in
and low -value nulls, a few yards can
make a surprising difference. Moni-
tor points should be picked based on
suitable distance and freedom from
overhead wires, train tracks and
streams that may dry up or may be
dry when you measure.

Record distance, time and mea-
sured values. If weather is extreme,
a brief note may be helpful later

when you are trying to repeat it. It is
also absolutely essential to make a
complete description of each mea-
suring point location. Without this, it
will be impossible to revisit the point
and repeat. I've seen far too many
older proofs with only a list of dis-
tances and no descriptions that had to
be redone because it was not known
where to measure. "Outside green
house" is not acceptable. The house
color may change with the next own-
er. Give the street name and number,
for example, "North end of driveway

Careful and clear record -keeping is essential.

at 4523 Green Street." It's far better to
say too much than too little. Don't
forget to take a photograph of each
monitoring point with the FIM in the
position used for measurement. The
FCC requires this with the License
Application Form 302.

Given a choice, it is often advanta-
geous to run a proof in cold weather.
Conductivity seems to increase in
winter. If a proof is made when all
readings are high, you may have a
cushion later when the array ages
and begins to cause trouble.

It goes without saying that your FIM
must be in calibration. A calibration is
accurate for about two years. If you
are using more than one FIM identify
the particular unit used on each radi-
al. You should also record all serial
and model numbers of all the meters
in use.

Before starting runs check the cali-
bration of all FIMs by measuring at a
single point. There should be little
difference between meters. In any
case, record values measured and
make more checks at different values
to establish a calibration curve.

If you have to start close -in, you will

need a chain 176 yards long to mea-
sure one -tenth -mile intervals. Using a
shorter section and "leap -frogging"
your distance will certainly lighten
your load. Chain is preferred because
rope can stretch. A sighting compass
is essential to make sure the radials
are exactly as planned. Remember,
the FCC wants true azimuths, so
correct your compass reading by ap-
plying the local variation to get true
directions measured from true north.
A two -person team is best for making
field measurements: one to drive,

take notes and read the map and
another to hop in and out to
make measurements and record
locations and time. Doing both
can be tiring.

Most field engineers hold the
FIM on their shoulder to make
readings, but a tripod is best for
accurate work. This is especially
the case when switching back
and forth between DA and non -
DA to get comparison readings
at measurement points. It is more

accurate to get measurements in both
conditions at the same time and place
rather than go back and recreate the
"same" point at another time. If the
FIM gives a maximum reading point-
ed far away from the antenna, try to
find out why and consider using an
alternate point.

Remember not to make measure-
ments until two hours after sunrise
and two hours before sunset. These
are the critical hours and the iono-
sphere is a mess. The sporadic sky -
wave can influence the measured
fields.

After the field work comes the inter-
pretation and determination of pat-
tern shape and efficiency. Today,
computer programs can analyze the
measured fields and determine the
conductivity and radiation. Otherwise,
out comes the old "light table" and
the adjusting of plotted radials vs. the
FCC groundwave curves.

John Battison owns John H. Battison and
Associates, a consulting engineering com-
pany in Loudonville, OH.

Photos provided by Tracey Liston, WMIH-
AM.
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Update
Congress authorizes broadcast spectrum auctions
By Harry C. Martin

The Balanced Budget Act of 1997, passed in August,
requires the FCC to resolve conflicts among mutually
exclusive broadcast applications through competitive

bidding or auctions. Congress authorized the commission to
conduct auctions to resolve mutual exclusivity among appli-
cants who filed their applications on or before July 1, 1997.
Also, Congress suspended the settlement cap rules begin-
ning Aug. 5, to encourage settlements among competing
applicants whose proposals were filed on or before July 1.
Post July 1 applications will be auctioned, but the settlement
caps won't be lifted for those applications.

The auction legislation raises questions that the FCC will
have to answer in a rulemaking proceeding. These are
some of the unresolved questions: It's unclear whether
the FCC will proceed with auctions in any or all cases
involving applications filed on or before July 1. The
agency is authorized to conduct auctions with respect to
these applications, but isn't required to do so.

It's unclear whether the auctions of post -July 1 applica-
tions will be open to anyone who wishes to bid rather than
only to applicants who have reached cut-off status.

It's unclear whether the PCC will permit settlements
among post -July 1 applicants, since the statute mandates
auctions and no provision is made for settlements as a
means of resolving mutual exclusivity among proposals
filed after July 1.

The FCC has developed point -based comparative selection
criteria that would have been universally implemented had
Congress not approved auctions. Although unlikely, this
methodology still could be used to resolve mutual exclusivity
among applications filed on or before July 1.

U.S. and Canada amend FM agreement
In July, the United States and Canada agreed to amend

their bilateral FM agreement as follows:
 FM translators can now operate with up to 250W of
effective radiated power (ERP) and with a 34dBu interfer-
ing contour distance of up to 60km.
 Concurrence by the other country is not required for FM
translators where the interfering contour (34dBu) does
not extend beyond the border.
 A 6kW maximum ERP level for Class A assignments was
adopted.

By incorporating these relaxations into the allocations
scheme, many translators within 175 miles of the border
whose service potentials had been unduly limited, in spite
of the non-existence of any interference possibility, can
realize the maximum service capabilities for translators

permitted under the FCC rules.
Another benefit is a relaxation in separation require-

ments to Canada for U.S. Class A FM stations. Until now,
6kW FM station allocation or upgrade proposals required
notification as higher -powered Class B1 stations, leading
to excessive separation distances, which in many cases,
precluded a desired allocation or upgrade. By recogniz-
ing the 6kW maximum power authorized by the FCC,
Canada's restrictions on Class A FM assignments in border
areas have been significantly relaxed.

Harry C. Martin is an attorney with Fletcher, Heald & Hildreth, PLC.,
Rosslyn, VA.

Changes by grandfathered
FMs made easier

The FCC has revised the rules specifying how certain
grandfathered short -spaced FM stations may improve their
facilities or relocate transmitter sites.

Pre -1964 grandfathered stations are those stations that were
short -spaced Dn Nov. 16, 1964, when the rules establishing
minimum dis:ance separations between stations became
effective, and have remained short -spaced since that time.

The revised rules permit a co -channel or first -adjacent
channel grandfathered short -spaced FM station to modify its
facilities if the application demonstrates each of the following:
 There is no increase in the predicted interference area or the
associated pooulation.
 There is no increase in interference caused by the proposal to
any individual grandfathered short -spaced station.
 Any area predicted to lose service as a result of interference
has adequate service remaining.
 In addition, any applicant proposing interference caused in
any areas where interference is not currently caused must
serve a copy of the application with the licensee of each
affected short -spaced station.

The rules also permit a grandfathered station that is short -
spaced to a second -adjacent channel or a third -adjacent
channel static n to change transmitter location or other station
facilities without regard to such short -spacing.

Finally, subject to the rules stated for co -channel and first -adjacent
channel grandfathered stations, applicants previously required to
obtain agreements to implement facility improvements or modifica-
tions are no longer required to obtain such agreements.

On Oct. 1, 1497, radio stations in Alaska, Guam, Hawaii, Oregon,
Washington and Samoa/Marianas must file their renewal applications.

Commercial radio stations in the following states and territories
must file their annual ownership reports by Oct. 1: Alaska, Guam,
Hawaii, Oregon, Washington, Samoa/Marianas, Florida, Puerto Rico,
Virgin Islands, Iowa and Missouri.

Tower owne-s in Delaware, Kansas and Washington must register
their towers w th the FCC between Oct. 1 and Oct. 31.
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TALK
RADIO
Talk radio is a proven
and popular format
regardless of the
topic and market size.
By Chriss Scherer, editor

Serve the public interest through information ex-
change. This is what broadcasting is supposed to he
all about. One format that exchanges more informa-
tion than any other is talk radio. It is the oldest of

formats and the way to get the job done has changed
significantly over time. It's not just the farm reports on the
daytimer, but the format covers signals everywhere with local
and syndicated programming.

Talk radio thrives on news and controversy. When big news
is happening, the talk stations draw the listeners in. Big
elections are one of the more common draws, although more
recently other items of war, scandal and crime have dominated
the talk scene. On a nationwide average, almost 15% of all
stations carry talk radio as their format.

How it 'works'
liat does it take to get a talk show on the air? Some studio

equipment is common to music and talk formats, but heavier
emphasis is naturally placed on higher -quality, better -sound-
ing equipment required for the particular needs of talk radio.

The telephone caller is the best friend of any talk format.
Because of this, the on -air telephone system has been given
much attention. There are several elements that make up a
quality integrated telephone system, and what works well in
the office is generally terrible for on -air use. The two main
components of an on -air telephone system are the hybrid and
interface.
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TALK RADIO
The interface used is based on sev-

eral decisions that must be made by
station personnel. How many lines
will you use? What kind and size of
expansion, if any, do you want? Will
you want other studios to share the
capability or will this be for only one
room? These are just a few of the
questions to ask when determining
the size and type of system to use.

The 1A2 telephone system is one of
the oldest multiline telephone system
technologies around. It is a mechan-
ical system that routes the raw tele-
phone tip and ring through the facil-
ity. Once a controller is installed,

The faithful 1A2 telephone set.

additions and changes are not really
that difficult. The use of multiconduc-
tor cable makes cabling a headache,
but adding telephones or assigning
lines is easily accomplished in the
phone room. Once a popular system
for offices, the 1A2 system has fallen
from popularity for more recent dig-
ital telephone systems.
The inherent advantage to using a

1A2 system is the theoretically unlim-
ited number of lines that it can han-
dle. The main frame of the system is
limited, but more frames can be add-
ed as needed, even with separate
music on hold feeds. There are many
interfaces built to work as add-ons to
the 1A2. These also have the expan-
sion capability to support a great
number of telephone lines. Interfaces
made for 1A2 installations look like a
telephone set to the KSU, which
makes changes or additions much
simpler.

As the popularity of 1A2 systems
decreased for business use, other
solutions were introduced. Propri-
etary controllers were developed that
handled the telephone traffic as eas-

fly as a 1A2, but with cleaner, quieter
and more reliable electronics. These
systems did not interface with one
another well, if at all, and were limit-
ed in their flexibility. The basic idea of
those early systems is still used today,
but with added features that make
them more functional.

The all -in -one solutions range from
a few lines and include an internal
hybrid, to larger units that are strictly
interfaces that feed a hybrid. Again,
the choice is made depending on the
current and future needs.

So, who has the largest on -air tele-
phone system in use? That is tough to
say. Some of the major nationally
syndicated shows use systems that
handle more than 30 lines. Of course,
the systems used on these nationally
syndicated programs are not the av-
erage, but they do give you an idea as
to how large a system can become.

The telephone hybrid has the unique
function of splitting a two -wire tele-
phone line into separate send and
receive audio lines. This has been
done for many years in many forms
and some are good at it, while others
are not. It is possible to do this
function with analog equipment, and
there are several hybrids available
that do it this way. The next step in
caller/host isolation is to use DSP
technology. More and more digital
hybrids are used every day. The

The call screener position is sometimes
located in the control room.

added advantages of automatic null-
ing during the call and being able to
compensate for changes in the tele-
phone line make digital hybrids the
cream of the crop.

The audio transmitted over a tele-
phone line is limited to a frequency
range of 300Hz to 3,000Hz. Unfortu-
nately, this audio range rarely (if

Circle (10) on Free Info Card
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TALK RADIO
ever) presents a "flat" frequency re-
sponse varying by 2dB or less. An
adaptive hybrid will help to keep the
null level in check, but equalization
will also help in smoothing out the
overall sound of each caller for a
more consistent sound. Also, because
no two telephones and no two callers
are alike, some kind of audio com-
pressor or automatic gain control
(AGC) should be used to compensate

for the differences in level. Some of
the more advanced hybrids will do all
of this for you. In some cases, this
may need to be handled externally
from the hybrid.

Who's calling?
Now that you have callers and a way

to handle their audio, there has to be
a way for the show host and producer
to communicate. Although there are
many telephone systems available,

a,

WhatirT-w---
1A,...

11
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Console To Complete Your

All Digital Air -Chain

DYNAMAX MX/D
Digital Audio Console

So your old on -air console needs to be replaced.

Most of your air chain is digital and you know digital

broadcasting is just around the corner. What do you do? The Dynamax

MX/D Digital Console makes perfect sense. It offers pristine 24 bit internal processing

to handle both digital and analog inputs and outputs with the familiarity and straight forward

operation of analog consoles. A perfect blend of digital sonic quality, performance

features and legendary Dynamax reliability, the MX/D is the right console to meet your cur-

rent needs and take you well into the 21st Century!

 8 faders controlling 16 total inputs

 Choice of analog or digital input modules

 3 digital plus 3 analog outputs (stereo PROG and AUD plus mono)

 AES/EBU and S/PDIF digital inputs with sample rate conversion

Complete

Digital On -Air Console

Under $10,000

don

 Solid steel construction with excellent RF immunity

Or-
idelpec Corporal°, 04.14 Anxidona

Broadcast Studio Equipment
F

27070leck UM Peat E1910111044 PA 19154 USA
TEL 215-4642000. FM215-464-1234

 Independent A/B channel remote start and stop FIDELIPAC

 Built-in cue amp/speaker, headphone amp and count up timer

there are just as many call -screening
programs. Many of these screening
programs interface directly with the
on -air telephone system for simple
routing and information handling.

Having immediate display informa-
tion about the caller for the host to
see is essential. The caller's name,
location and topic of interest are the
obvious items of interest. With the
screener program, however, comes
the advantage of creating a caller
database instantly. How you use the
database is entirely up to you and the
marketing department, but addition-
al information like telephone num-

Ire UUSI SUUUIU nave a wear view ui the
call-screener monitor, guests and the
control room.

bers, addresses, regular topics of in-
terest, birthday, zip code and occupa-
tion can make the database even
more useful for other station uses. If
for no other reason, the next time that
listener calls in, his or her information
is already there to pass on to the host.

Caller ID is a service that is available
almost everywhere. Several manu-
facturers have looked at implement-
ing the Caller ID data into their call -
screening software for even more
flexibility. Before the call is even
answered, the screener knows who it
is, when he called last, how often he
calls and all the other information
stored in the database.

Advances in digital telephony have
already been realized with ISDN.
Remotes that were once noisy and

Circle (23) on Free Info Card
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Some things
you'd never notice,

unless they're gone.
Some things we take for granted. Gentner telephone hybrids have been a reliable
mainstay in the broadcast industry for over sixteen years. You may not even notice the
Gentner telephone hybrid because it has been reliably working for years and years.
But, take a look at our new product line. We have incorporated the features you asked
for.* These telephone hybrids make life easier than ever, and they're just as reliable.

* auto -answer, auto -disconnect, automatic mix -minus, caller du:king control,
caller AG C, mic or line level input, caller only mix record output, and more

Gentner
WE PUT THE WORLD ON SPEAKING TERMS'" 1.800.395.7486

1 . 801 . 975 . 7200 http://www.gentner.com  Try our Conference Call Service: 1 -800 -LETS MEET'  CSA, FCC, CE Approved product
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TALK RADIO
intermittent now enjoy clean audio
with ISDN service and codecs. Some
manufacturers are looking ahead to
the household use of ISDN for high-

quality voice calling by planning on

designs for ISDN hybrids. The use of
multiplexed telephone service (where
the incoming lines are all fed on a
single pair instead of discrete wiring)
will lend itself well to these plans.

Many stations use a digital PBX for

the office telephone services and
then route the calls to analog single-

line ports for on -air use. Although
this has cost advantages, most analog
line cards were not built for the
highest quality of audio, but rather

GUEST HEADPHONES
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Figure 1. Typical audio signal flow for a talk -radio facility.

MURPHY
STUDIO FURNITURE

Studio furniture
is one decision
you'll be living
with fora long
time. If you
make it Murphy,
you can count
on a relationship
that will last for
years. Durability,
deliverability and
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design -all part
of the enduring
elegance of
Murphy Studio
Furniture.

A 4153 N. BONITA STREET A SPRING VALLEY, CA 91977 A TEL (619) 698-4658 A FAX (619) 698-1268 A
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Our service goes beyond design and fabrication, to total management of your concept's execution.
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TALK RADIO
routing of fax or modem data, be-
cause most modem PBX equipment
is digital. The savings on equipment
cost may not be worth the loss in
audio quality by routing through this
low -quality audio equipment.

In some larger applications, basic
intercom systems between the host,
producer, screener and engineer will
not work. Off -site guests, multiple
hosts or even the operational format

of the program may require addition-
al attention to communications be-
hind the scenes. In situations like this
only some of the people involved
may need to convey an idea without
distracting everyone. There are a va-
riety of intercom and routing devices
that make this task much easier to
handle.

Regardless of the method, any IFB
or intercom system must be clean
enough to be understood. The fanci-

How to avoid the hidden costs
behind every incandescent indicator.

We offer direct replacement LEDs for virtually every incandescent indicator lamp made.

Though inexpensive itself, an incandescent
bulb brings with it some very costly baggage.

High maintenance and down -time costs.
Incandescents have a short operating life
because of the intense heat they generate, the
destructive on -off cycling they see and their
vulnerability to even minor vibrations.

Poor energy efficiency. Over 90% of the
power they consume is actually wasted, pro-
ducing unwanted heat.

The premature failure of nearby com-
ponents. Incandescents generate high tem-

peratures which simply fry other components.
Now for the solution -our long-lasting

replacement LEDs. They have no filaments,
are unaffected by on -off cycling, and tolerate
considerable vibration. They also draw 90%
less energy and generate almost no heat.

For more information, call (310) 534-1505 or
FAX us at (310) 534-1424.

LE07710MCS
More Choices, More Light.

est switching is worthless if you can-
not understand what is being said.
The intercom microphone and mon-
itor must be able to faithfully repro-
duce the audio.

Another technical consideration may
be the need for multiple mix -minus
feeds. You already create one mix -
minus feed for the telephone hybrid.
With off -site guests or hosts, addi-
tional mix -minus capability may be
necessary. With most consoles hav-
ing only one, or possibly two, addi-
tional audio buses, you can run out of
space quickly. There are ways around
this though. Some interface products
are available that can create the add-
ed mix -minus capability that you need.

Technology advances
As was mentioned before, the low

cost and easy availability of ISDN has
made it easy to create a good -sound-
ing remote quickly and easily. When
RF remote pickup equipment is
plagued with noise and interference,
the ISDN codec is clear and clean.
Taking a talk show on the road and
having to suffer with the noise of a
poor RF path or the costs of POTS
multiline frequency extenders is rare-
ly worth the effort and the chance of

NiAlvwge

Studio windows help to open up a room.

listener tune -out grows.
The ISDN codec technology has

migrated to plain old telephone ser-
vice (POTS) lines as well. Take the
simplicity of frequency extenders and
the quality of digital and get the
benefits of both. Although not as
wideband as their ISDN cousins, POTS

Circle (13) on Free Info Card
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NPR Satellite Services can customize your package to include any of the following:

Full-time Service - 24 hour
programming capability;

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

Digital equipment;

N.,UplinKing services - either portable or
fixed - can get you up and running
FAST!

.4.%Top-notch, 24 hour -a -day trouble-
shooting and moni-oring by our
System Technical Center (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 soluion to your
satellite services needs.

NPR Satellite Services®
Link Up With Us

635 Massachusetts Avenue, NW, Washington, DC 20001

1202) 414-2626
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TALK RADIO
codecs are another option, especially if ISDN service is
not available.

Both of these methods give talk shows an advantage on
the road. Within the datastream that carries the audio
signal, an additional data path is usually present. The
auxiliary path can be used to link the remote host to the
station for call -screening information, telephone caller
control or even just simple switching and tallies.

No matter how you get your remote audio back to the

Any talk studio should be large enough to comfortably seat the
host and guests.

studio, the key to its success will be a familiar and easy -
to -use environment for the talent. Any remote broadcast
presents a challenge, but with a talk show, there is even
more to keep in check.

*Bleep* this
Running a live talk show without a profanity delay is like

playing Russian roulette. Someone is going to get it
eventually. When the budget is tight, this may seem to be
an unnecessary cost, but the price of an inexpensive
audio delay is certainly much cheaper than a fine from the
FCC. Even if you don't get fined, the time and effort to
please an offended listener makes it a wise investment.

Profanity delays originally were magnetic tape loops
that delayed the audio by a short time factor. The delay
time was determined by the tape speed and the distance
between the record and playback heads. The biggest
problem with these systems was the tape wear or, even
worse, tape breakage, especially in the middle of a show.
The next advance came with solid-state versions. The
early units suffered from low audio bandwidth and you
still had the problem timing to get in and out of delay.
Having to "bleep" an offensive word was even more
tricky, with the engineer having to switch over to the
delayed signal and manually catch the offending remark
or play an audio piece to fill the time until it was safe again.

DSP technology again came and added great flexibility
to profanity delay designs. The ability to get in and out of
delay at the push of a button makes the transition from
live to delay and back a simple one. Adding delay time



Scott Studios' Breakthrough:
Uncompressed Digital Audio
at a Compressed Price!
Your station can make the quantum leap to uncompressed digital music from
hard drives! You'll hear the difference in quality from this superior system!
Best of all, Scott Studios killer new linear audio costs no more than com-
pressed systems! Scott Studios is the only company playing four great
sounding uncompressed digital stereo streams at 24kHz, 32kHz, 44.1kHz,
48kHz or any mix with overlap and while recording! No other system uses
the sizzling hot new Motorola 56301 DSP chip and 32 -bit PCI bus audio
cards! Only Scott Studios' system prevents dueling algorithms and elimi-
nates undesired compression artifacts with linear audio at no extra charge!
You also get a fail-safe watchdog for unequaled reliability, a 6x6 preview
switcher that lets you hear ends of spots or songs while the middle is on -the -

air, superior headroom, General Purpose Interface, digital ins and outs,
optional timing stretch & squeeze, optional MPEG or APT, and more.
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Scott's new digital Spot Box triple -
deck "cart" replacement delivers
awesome linear CD quality sound.
Spot Box is the easiest digital system to
use! There's only one screen, so your
jocks always know what's happening.
At the left, three players give you
legible labels, countdowns and End-
of -Spot signals, with big well -lit
buttons that show what's playing.
Even though it uses Windows 95 or
N't Spot Box works like carts, not a
computer. At right, there's a "rotary
cart rack" that lets you pick and play
any recording by number or name.
Or, number keys at the bottom can
load your cut quickly.
As options, Spot Box can automatically
load logs from traffic by diskette or
LAN. You can record spots and edit
phone calls at the right of the screen.
Starting at $5,000, Scott's Spot Box is so
affordable many stations can even put
two in an air studio for redundancy.

Better AXS

Scott Studios exclusive new 32 -bit
PCI auaio card plays up to four true
CD quality uncompressed stereo
channels while recording!

AXS. (pronounced ax'-cess) is radio's
premier digital audio system for
satellite or news/talk formats, CD
automation and cart replacement for
live jocks. AXS gives you instant play
Hot Keys, log editing, music on hard
drive, Power Fill, satellite jock substitu-
tion, link to NPR's SOSS, an easy -to -use
Real Tune Scheduler, the industry's
simplest and best net catcher, 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.
With Spot Box, AXS. or a Scott System,
you can get 24 hour, 7 day support from
our 45 person staffethe biggest (and
best) in digital audio! With several Spot
Box, AXS or Scott systems, any can
record a spot once for all! Also, for spot
or music on hard drive AXS or Scott
Systems with typical playlists, you
choose whether to get uncompressed,
MPEG orAPT at no difference in price.
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The Scott System is radio's top -of -the -
line for digital music on hard drive.
You get instant play Hot Keys, touch
screen music libraries for instant
requests, log editing, built-in phone
recorder, pre -recording Voice Trax in
context, and production that imports
from any WAV digital multi -track.
Scott also offers an invincible seamless
redundancy option. It's self -healing, so
regardless what happens, your spots
and hits just keep on cominl
Good. Better. Best. Scott Studios
three digital systems can be tailored to
your needs and budget. Call or E -Mail
info(&scottstudios.com for details.

sett agradied,
13375 Stemmons Freeway, Suite 400
Dallas, Texas 75234 USA
(972,620-2211 FAX: (972) 620-8811

8 0 0 7 2 6 8 8 7 7

(800) SCOTT -77
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TALK RADIO
slowly and inaudibly allows the pro-
gram engineer more time to focus on
the show being produced. When an
objectionable word or phrase comes
along, pressing dump clears the au-
dio memory and the delay time be-
gins to rebuild once again. A recent
addition to these digital delays is the
ability to dump only a portion of the
audio memory, giving hosts the abil-
ity to get out of several consecutive
on -air offenses.

Monitoring
A clean monitor system is critical.

The host needs to be able to hear the
callers and all the program material.
As was mentioned before, some-
times basic IFB systems will not
provide enough flexibility for the
program being produced. More elab-
orate schemes may be required if
there is more behind -the -scenes work
going on.

If telephone calls are an integral
part of the program, you may consid-

'1 I 3 F6

OutBack'"
One -Touch Remotes

Convenient placement of microphune ,ind
design goal.

er having a separate telephone mon-
itor setup in the studio. It is an added
convenience that will give the host
some physical flexibility by not al-
ways being tied down to a headset.
The telephone monitor should be a
direct feed from the output of the

am

Intraplex

lirlittraplex, the leader in broadcast mission.

www.intraplex.com
Intraplex, Intynporated

3 Lyberty Way, Westford, MA 01886
Tel 978 692-9000 Fax: 978 692-2200

tal trans
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headphone level controls is an important

hybrid with no other program audio
in it to avoid feedback. The added
advantage of a telephone monitor is
for in -studio guests.

When people that are not accus-
tomed to talking into a microphone
are asked to do so, they tend to speak

Intraplex ISDN.
BIO.KIILISterS rely on Intraplex for high -quality, flexible

T_ transmission solutions. Now, Intraplex quality and

flexibility are available over ISDN.

the industy's first fully modular ISDN multi -

r, allows broadcasters to combine high -quality

mgram audio, voice and data on a single ISDN circuit.

Connect and configure up to six individual BRI's in a

single rack unit shelf, and manage multiple channels and

codecs from a single PC. Flexible and space -efficient,

IntraLink". redefines ISDN for broadcast.

Ovtlladr ISDN audio codec is the ideal companion

for remote broadcasts. Compact and affordable, the

OitBack'" provides "plug and play" ISDN connections,

one -touch call set-up and auto -detection features that

simplify use, with ISO/MPEG Audio Layer II coding up

to 20 kHz.

Maximize your investment. Call us today.
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500 W - 10 kW Solid State FM Transmitter TFMK Series

rff::-113F--.'1
al ED r:"GDO 7711.

0

.38 -0 -8 -0 1:1-0

PAFM

-

40*

dolp

TFMK05  500 W

 Broad oand power amplifier modules
[87.5 - 108 MHz]

 Compact anc 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 267 [H] x 420 [D] (mm]
 Forced air cooling

DOLP is an Nato group cJrrpeny For further defogs Pease contact. Doc hordquarters we B. Pchtecorvo, 4 00012 Goclone Monteceao (Roma) Italy, phone .39 774 357403  fax 39
774 375445  E-rne l doipOrnal seenel North Amesca and Canada  Kelm USA Inc.. Wesernster CO. phone +1 303 431 1699  fax .1 303 431 2868 - Central and South America 
Mace USA Inc.. More FL. phone .1 305 715 9410  lax .1 305 715 9414. Turkey  mom Ltd. Istanbul, phone .90 212 2732365  fax .90 212 2732368 - Cane  itelco BeyY1p Office.
Chaoyang Detnct Belling CHINA, phone .86 10 4948151  lax .86 10 64%4823 ttelco group web sae http //www IteICO-uSa 00m
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TALK RADIO
softly and not focus their delivery.
This is normal. Even though we all
speak every day, being put in the
spotlight, especially where the spo-
ken voice is the highlight, can be a
shock. When you take this same
person and have him or her wear
headphones, the distraction can be
even greater with the concentration
of sound directly into their ears. If
they are in the same room with the
host and the telephone monitor, they
can be made to feel more at ease by
holding a regular conversation with-
out the constant reminder of being on
the air.

If the guests must wear headphones,
it is advisable to provide a monitor
mix that contains no IFB. This is a
distraction to many people. Most pro-
fessionals can conduct an interview
or discussion and monitor cues with-
out skipping a beat, but for a guest to

Continued on page 40

What is mix -minus?
The idea of a mix -minus feed is confusing to many people, especially
wherrAts first introduced. In most applications, a program audio mix is
fed for monitoring. This works well in cases where all the monitoring
positions do not suffer from any time delays or other unique circumstanc-
es. The term mix -minus is a shorthand description of what it really means:
a program mix, minus some specific element.

The most common use of mix -minus is feeding a monitor signal back
down a phone line to a caller. If the caller's audio was sent back down
the telephone line, a feedback loop would be created. This mix -minus
can be created in a variety of ways. The most common way is by creating
a separate mix within the console using an auxiliary send (aux.send) on
the audio sources that are needed to be heard by the caller. By using a
pre -fader send, the telephone monitoring system can be used off-line from
the on -air setup, which most jocks and show hosts find convenient for
hands -free use.

Another common way is to use a second program bus (audition or
utility) to feed the phone line and de -select the sources that caller need
not receive. This method has the advantage of allowing on -air level
changes to be heard by the caller. This setup does not work well for off -air
applications because of the switching requ. that usually leads to
mistakes that are heard on -air.

Most newer consoles have prOvisions for telephone modules that4itiP
enhance the function of the telephone mix -minus by switching the feed
to take specific advantage of on -air or off -air use. When the telephone

,module is turned dorthe phones are fed from a mix -minus of the

Analog & Digital A2 -D
Audio Measurement System

The affordable instrument
Designed to meet the challenges

of tomorrow's testing needs

Analog & Digital
Generator and Analyzer

User friendly front panel

Stand-alone or remote
control via RS -232 or
IEEE -48

Portable

We set the standard in making audio testing AFFORDABLE
AIR/7FIK AG NET/7RX Instrumenfebon ACV
1.44.4.asirn 1.994 / Calm& GOIMMIky

A^ 075 / 1371414 1st 0514 344 51X 144 0941987/1
F. 075/ 232 5.7 93 FAA 0514 344 5211 F. 0941 99 97 73

NEUMIX
Graff &Wan
1W 0983 811 411

Fax 0983 811 4.39

NEUIA/A Zunco AG
Sw.sflant1
74/ Of 734 0400

Fax 01 734 3891 1%1 1E' ILO 71r NZ
CONNECTING THE WORLD
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System
A New Standard
For estin

 *

Leading edge performance has been a defining
feature of Audio Precision products since the
inception of our company in 1984. Thousands of cur
System One audio analyzers are in use worldwide,
selected by design engineers for high performance
and by test engineers for our comprehensive pro-
grammable analog and digital audio measurement
capabilities.

Now our System TWo true Dual Domain audio ana-
lyzer joins the System One, setting a new standard
for performance and flexibility in audio frequency
test & measurement.

System Two is a true Dual Domain analyzer. Other test
instruments may have both analcg and digital inputs
and outputs ... but they're not true Dual Domain!
They rely on performance -limiting converterE :0 pass
analog signals back and forth to a DSP core of digital -
only hardware. Passing signals through aid cr d/a
converters for every measurement robs the test
instrument of performance. System Two includes

Audio .
precision

wparele independent harclwarE for direct audio
measurements it both domains, plus additional and
Exnsive interfa:e measurement capability in -
cluing jitter measurements, eye patterns and all

oarameters described in AES3, the serial audio
iriter:Ece standard

ThE nevi standard of System TWc iF. represented by
erfcirrnance specifications such as guaranteed

anzlcc generator and analyzer residual THD+N
cf -10E dB, guaranteec analog signal flatness of
-0.01 dB for the generator and analyzer; and 24 bit
cig tat signal generation with 48 bit FFT dynamic
range.

Frorr aircraft to automobiles, satellites to cell
phones. headsets to tearing aicis, System Two
represents a new standard for audio frequency test

measurement applications. Compare for yourself -
our worldwide force of representatives will be
plegseo to provide co Tiprehensive specifications
and a true Dual Domain on -site demonstration.

Audio Precision
PO Box 2:0F.
Beaverton, Oregon 97075-3070
Tel: (503) 627-C832 FAX: 603) 641-8906
US Toll Free: 1-800-231-7350

INTERNATIONAL DISTRIBUTORS Australia IRT Electronics Ply. Ltd Tel 2 139 3744 *ulna ELSINCO Gent Te : I Ill 04 00 Belgium: -sans Euroeean MUSIC NV Tel 0 480 5010 Brant INTERWAVE LTDA.
Tel (21) 325.5351 Bulgaria: ELSINCO Rep Office Sofia. Tel (21958 12 45 Canada: GERRAU 310 Csstn3ution Tel 1410 69E23,9 Claw Hoeg Kong F C S (Int I) 3c. Ltd Tel 2424.0317 Poetic ELSINCO Rep Office Zagreb.
Tel 168 09 14 Czech Republik.: ELSINCO Praha spot s r o Tel 125 09 66 89. Rennin*: Nal Elektronik aps. Tel 8657 13 1 livid: Genelec OY. -el 77 813 311 France: ETS Plesireur Tel I 1 I 45 83 66 41. Gemminy:
RTW Gmbh 8 Co KG Tel 221 70913-0. Cfroaca: KEM Electronics Ltd Tel 1 6- 48514 5 Hlogiity: ELSINCO Budasest ..(F" Tal 11) 269 18 50 India: Electro Dynamics. Tel 512 3E4713. laical: Dan -El Technologies. Ltd
Tel 3-647 8770 /tzar Audio Link s n c Tel 521 648723 Japan: TOY° Corporatioe. Tel 3 (568816800 Koala: MP Internalises C) Ltd.. Tel 2 546.145'. BAP (Kirre Office) Tel 546 M-7317 8 Malaysia: Test Measurement 8
Engineering Sdn (Selangorl. Tel. 3 734 1017 Test Measurement 8 Engineering Sol (Penang) Tel 4 6422088 AlipMeraindeleryrein B V. Tel 485 496 "11. New Dalai: Audio 8 Vide0 Wlolesalers. Tel 7 847-3414. Ronny:
Lycicensult Tel 47-69-178050. Poland: ELSINCO Polska dap z o o Tel 1221 33 69 79. Pcsi.zgak Acutron Electrcso.is-ca ILCA. Tel. 1 9414087 0420862 &neap:aft: THE Sysems Pte Ltd Tel 747-7234. Skivakhr
ELSINCO Slovensko. s r o (7) 784 165. South Africa SOUNDFUSION MFG Tel 11 4-7-1315 Spain: Telco E ectroeics S. it., Tel 1 531-7101 !Sweden: T -S Tal .5 Ton Stucliciteknoli AB. Tel 31 52 51 50. SwIlletiond:
Dr. W A Gunther AG. Tel 1 910 41 41 Taiwan R.O.C.: Double Advance Tech T31 2.596 06.16 Thailand: Massworks Corspaey Jc_ Tel 2-294-4930. Jnitad Kingdom: Thurlby Tharslar hstruments. Ltd Tel 11480) 412451
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Here's a Most Likely Server study of eight FM's

RadioSoft proudly releases ComStudy V 1.50!

Over 4 years in the making, it is the hottest, most
advanced software ever created for AM, FM, TV,
Paging and all Land Mobile applications. It is de-
signed for Site Owners, Networks, Radio Engineers,
Managers, Paging, Cellular and PCS Operators,
Coordinators, Brokers, Lawyers and Consultants.
Easy to Learn! Instant Coverage Mapping!
Totally User Friendly! Many Overlays!
 Uses latest tiling techniques for shadowing
 Has correct propagation models for all services
 Directional Antennae and MultiSite plots
 Choose color, label, font, underlay and overlays
 Too many features to fit in this ad!

PRICED TO SELL! DISCOUNTED PRICES FOR
ALL USERS OF RADIO COVERAGE SOFTWARE!

Seeing is Believing!
Call anytime for no cost demo or information:

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

email: pmoncure@america.com

a Customer Friendly Company
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TALK RADIO

program chain, when the telephone Is OFF,
the phone is fed from an alternate mix. Manufactur-
ers may refer to this as an off-line or telco mix.

When an older console is the heart of the studio,
the additional buses and aux sends may not be
available to create the mix -minus. It is sometimes
necessary to create the mix -minus with a differential
amplifier. By taking a post -fader feed from the
telephone level control, it can be inverted and then
mixed to the program feed to subtract it from the
mix. Adjusting the level for on -air use automatically
adjusts the level to the differential amplifier, con-
stantly nulling the telephone audio from the program
mix. This is not as reliable as the other methods
mentioned, because any phase shift of the signal will
affect the quality of the final mix -minus.

There are telephone hybrids that can perform this
function internally, as well. By taking a program mix
for the input, it takes the incoming caller audio and
does the differential mixing internally. This simplifies
installation and the circuitry involved is advanced
enough to do the job well.

The creation of these alternate monitor mixes lends
itself well to the addition of IFB and other cue audio
as part of the monitor feed. Because an alternate mix
already exists, adding an audio source for cuing and
other information can be easily accomplished.

The use of multiple mix -minus feeds has become
more common with the increased use of codecs.
Because most of these rely on some kind of data
compression to squeeze the data into the reduced
bandwidth of the ISDN or POTS line, there is an
accompanying time delay through the system. This
time delay can range from a few milliseconds in
limited bandwidth mono applications to almost half
a second for full -bandwidth stereo configurations.
Monitoring yourself with a time delay of more than a
few milliseconds is confusing. Typically, 35ms is the
threshold of a perceived delay, called Haas effect. In
these applications, a mix -minus feed to the remote
site is crucial for a successful remote.

Continued from page 38
hear cues and other info can destroy the conversation and
the listener will never know what happened.

In our audience.. .
What about a studio audience? Having a studio audience

presents a plethora of new issues and problems to tackle.
It sounds like it would be easy to do, but there are plenty
of considerations.

If the audience is more than a few people, having each
person wear headphones for monitoring becomes un-
practical. When the audience members are going to be an
active part of the program, microphone placement is the
first critical issue. The physical layout of the room will
determine how you will handle people moving around to
the microphone. Find a suitable location that is easy to get
to, but also isolated from other noise sources in the room.

Because headphones are not practical, there must be an
open monitor or monitors in the room for the audience
to hear. The source feeding these monitors cannot contain
the microphone audio present in the room to eliminate



Increase Your Footprint

Capture the Audience!
It's your Listeners. Your Viewers.
Make them Stay With You!
The DBMAX'" Digital Broadcast Maximizer gives you the impact you need to reach Wend -Ai

t

The DBMAX is an innovative no -compromise digital audio processor
that will interface with all analog and digital broadcast formats.

The DBMAX was developed in close cooperation with chief engineers at
resulting in a combination of three powerful broadcasting tools in one c

Transmission Processor:
Transparent multiband on -air dynamics

processing

10. Expansion of the broadcast coverage
area, by providing better signal to

background noise ratio for all receivers

P Easily adapts to any broadcast standard

- all pre-programmed and easy to set up

A Sound Investment!

Inserted as the final audio link in the broad-

casting chain, the DBMAX maximizes your

(audio modulation. It provides excellent

sound optimization in AM and FM broadcast

as well as DAB and digital TV audio trans-

mission. Here the DBMAX becomes the opti-

- - \-s..- mal Transmission Processor, ensuring a louder

and more consistent signal, thereby expanding

the actual coverage area. Better coverage

means you get better ratings, which in turn

makes the DBMAX extremely good value!

Outside Broadcast Tool:
 Louder, dearer and punchier signal

 Dynamic compression of spot/trouble
frequencies (air conditioning etc.)

Ensures that dynamic levels are within
your station's standard

110. Automatic Gain Control for unattended

operation

Reliability You Can Back-up!

liars of researdi and experieike in digital

compression and limiting techniques for CD

rnaaaering have led TC Electronic to the
development of the three -hand DBMAX

processor. Reliability and interchangeability is

equally important for Outside Broadcasting, so

we made sure the information you store on your

PC -card will make any DBMAX 71111 100%

according to your specific settings. In turn it

makes the PC -card au ideal back-up media for

your DBMAX:117-

Lc. elect

with excellent sound features,

broadcast facilities world-wide,
ompact, easy -to -use unit:

Radio, TV & Film Post
Production Optimizer:
 Louder, crisper warmer, punchier,

more subtle, more spectrally -balanced
production - the choice is yours...

Finalizes the material

llo Makes it posrible to check what the
sound will be like after transmission

Put Yourself in the Place of Your
Listener

Used as a Post Production Tool the DBMAX

gives the production engineer the ability to h

exactly what the program material will sound

like as received b:' the listener. The DBMAX

allows transmission -settings to be copied to the

production suites, enabling engineers with a

DB.11AX to listen .%) the final transmitted signal

during the production phase. This way you can es
male sure your listeners receive the signal you

intended them to receive!

TC Electronic Inc., 790-H Hampshire Road, Westlake Village, CA 91361. USA  Telephone: (805) 373 1828  Fax (805) 379 2648
Email:info@tcelectronic.com  WWW: http://www.tcelecti-onic.com

TC Electronic A/S, Sindalsvej 34, DK-8240 Risskov, Denmark  Telephone: +45 8621 7599  Fax: +45 8621 7598
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TALK RADIO

the possibility of feedback. Here is
another application for a separate
audio mix. The monitor should be
run just loud enough for people to
hear without letting too much of the
audio leak into the microphone. The
key to success here is the placement
of the monitors compared to the
microphone. Use the directional char-
acteristics of the microphone to your
advantage.

Use of a cardioid microphone will
help with isolation, but be careful. If
the mic pattern is too tight, you may
end up losing the audience member's
voice if he or she moves too far to the
side.

If studio feedback is still a problem,
there are feedback reducers that can
automatically filter out the harmful
frequencies. These operate by insert-
ing deep, narrow -Q filters into the
audio path as needed, as determined
by the processor's circuitry. These
products offer a range of capabilities.
The basic units have only a few

frequency bands that are set and
remain static, while the more com-
plex (and expensive) units have
multiple bands up to 10 or more that
are inserted as needed. The control
circuitry can also be smart enough to
sense the presence of the offending
frequencies, filter them, and then
after a period of time, reset the filters
if necessary and re -assign them as
needed.

Audio processing
'I he main processing for the station

is optimized for the overall program
content. With so many other audio
sources being pre-processed before
they are put on the air, you need to
allow for similar treatment to the
mics. A microphone processor is
optimized to handle the properties of
a voice to give it a smooth, consistent
sound. When properly set, it is possi-
ble to reduce the excessive peaks that
are normal in the human voice and
give a more consistent overall level
for use in the program mix.

When a mic processor is improperly
set, the resulting sound can have an
interesting quality that may be suit-
able for an occasional effect, but an
overcompressed, overequalized voice
has a greater chance of becoming
fatiguing to the listener.

Mic processors usually have a down-
ward expander or gate built into
them. This can eliminate some extra-
neous noise or assist in isolating open
mics from multiple pickup paths. The
level of the gate must be carefully set
so as to not cutoff at too high of a
threshold. When the threshold is too
high, the audio will mute abruptly at
the end of each sound, making it
sound artificial. If it is set even higher,
it can affect the audio, cutting off the
person's voice in mid -sentence.

If you are using a profanity delay
(which is always a good idea), you
are going to have to monitor from a
point in the program line before the
delay. This audio feed will be routed
to your control room monitor selec-
tor and any other device that needs a

Why limi+ Your
Ig POSSIbliteS

mediatron offers you the complete digital solution for
your Radio Station !

Based on mediatron plug-in technology, Windows NT 4.0,
standard PC- and network- configuration with unlimited
audio storage (MPEG) using harddisk.

- Cart replacement, live assist and 24h automation
- Newsroom- and cartwall- systems
- News editing, text and audio
- Multitrack recording and editing
- Notebook recording, editing and communication
- Satellite automation
- Program scheduling
- Traffic integration
- ISDN and Internet
- Archive solutions

Nfs1P41411-pnvitS0151.030..,

BT u.SS.SS Svw, . Ett

tr) Of) N " 1;)

ARTIST Joe
Cocker

is Yn"'

Ask for our
documentation or

http://www.mediatron.com

The best, visit us at NAB, booth # 367. mediatron

mediatron GmbH
Postbox 43 07 12

80737 Munchen
Germany

Phone ++49-8131-8305-0
Fax ++49-8131-8305-25

e-mail sales@mediatron.com
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111 Skywave 2000 all
r

N From analog to full digital

\IIIi=11111t
Short Wave :
the Future of International Broadcasting

Presented at major broadcast exhibitions in 1996
SIO, NAVE 2000 might be the biggest leap forward since
the Lirih of Short Wave Radio.

SKY NAVE 2000 wi I give Internatior al Broadcasters the
capabi ity of Digital Broadcasting through their existing
stati:in 3. Improved sound quality, unsurpassed recepticn
stab ity and all the extras of digital transmission as well
as :IX-ing analog broadcasts. The Laura of shortwavEs
is bright!

THONICAST
1, rue de Maud!, 71,7'00 Frarca. Tel. : (+33) 31.34.90.31.00 - Fax :1+33) 01.34.90.30.00
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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 8 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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New Survey Results
from BE Radio!

The 1997 Salary Survey from BE Radio's
market research department answers all of your
salary and staffing questions, including:

 Salary ranges of station managers, broken
down into both the tot) 50 markets and the
rest of the markets.

 Whether SBE certification affects salary and
position and by how much.

 The current trends in hiri , raises, and base
salaries in all markets..

 The classification of tha :los common broad
casting jobs.

 A comparison of the salaries and job prospects
of staff employees versus contract labor.

 An explanation of where both you and your
employees fit into the current salary and
employment mix.

Order #BERSS97. $50
To order, call 800-543-7771
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TALK RADIO
real-time signal. This audio feed may need to have some
kind of audio processing, because most on -air personali-
ties are accustomed to a processed monitor feed off the air.
The audio feed taken after the processing but before the
profanity delay is often referred to as pre -delay and can
be routed throughout the facility for use as a monitor feed.

Room layout
The concepts behind studio design can fill an entire

book, but some basic ideas should be kept in mind. The
room should be large enough to be a comfortable work
environment. Because of the constant open microphones,
isolation from outside noise sources needs to be ad-
dressed. HVAC, traffic and office noise that may be
permissible when the mic is open occasionally will
quickly become annoying to the listener over time.

The sound of the room is much more important
because of the open microphones. There is an econom-
ical compromise that must be made concerning acoustic
room treatment. Going to extremes for sound absorp-
tion is seldom worth the expense. A reasonable compro-
mise can be determined rather quickly. The simplest
way is to listen to the room through the microphones
over monitors. The most troublesome problems will
present themselves quickly. Listen for any coloration of
the sound from room reverberations or unusual fre-
quency response from standing waves. Be sure to listen
to a variety of sources. Different voices have different
frequency content, and sometimes, when one voice
sounds great, another might not.

Visibility is also crucial to the room layout. Because radio
relies on audio to convey the idea and meaning, the visual
cues behind the scenes are an added way to communi-
cate. Clear view from the host to the engineer or producer
can greatly enhance the flow of the program. This often
puts the guest's back toward the control room, which also
helps eliminate some of the visual distractions that can
interrupt the thoughts of the guest.

Putting it all together
Producing a talk -radio program or format may not seem

as cost-effective in the continuing trend of down -sizing
and consolidation. A successful talk -radio program will
need at least two people, but is more commonly done
with three or four. Any show needs a host. The other
positions are an engineer, call screener and producer.
These four duties can be combined, but certainly add to
the work load.

Whether the topics are broad or specific, sports or
politics or just a little bit of everything, the popularity of
talk radio is as strong as ever. With more nationally
syndicated programs available, and even more talk -radio
programs or formats showing up on FM stations, it is

obvious that a good talk show can keep your listeners
tuning in. The right equipment and the right people can
make it all happen.

Circle (152) on Free Info Card for more information on talk -radio
equipment and studio hardware.
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Going Digital Just Got Easier !
-I CartWorks c1993-96 din Systems Inc
File acripts gptions Recorder Help

218 Coca Cola 1 00

00:01:40 r Lour, Ix
-T -HP 57 Initial'

net

Reco der Files

Instant Switcher

1=110141
Meter Hel

CartWorhs
Digital Audio Systems

From simple cart replacement to lull automation, CartWorks is the easy choice!

Familiar Operation
One look and you'll know. CartWorks is undoubted y the
easiest digital audio system to learn and operate But don't
let the simple user interface fool you There's ots of power
hidden below the surface

Windows95
We've got features you'll never find on any dos based sys-
tem With CartWorks and Windows95, you get more than
just a digital audio system Better yet, operators already
familiar with Windows become instantly productive

Affordable
CartWorks is reasonably priced.
Complete Cart Replacement systems start at $4,995.
Complete Satellite Automation systems start at $6,995.
Truly affordable - music on hard drive coming soon!

Performance
CartWorks was developed by a team of longtime radio
pros for the broadcast environment It's desicned to oper-
ate the way you'ld expect, like broadcast equipment And
we use only the latest and best industrial grade PCs with
world class apt -X digital audio

Support
24 -iour 7day a reek Technical Telephone support by real
radio engineers We speak your language and understand
the importance cf staying on the air

Extended Connectivity
CartWorks gives 7ou more choices so you can work more
efficiently LAN N4Nork. Dialup Networking. Remote Con-
trol, and Internet .Spot Transfer

NEW ! X -CONVERT
Converts audio storage 'ornats digitally, allowing you to
use most any digital editor with CartWorks

For a free demo disk or to learn more
call dbm Systems today:

1 -800 -795 -RADIO
Fax (601)853-9976

Or visit our site on the world wide web
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Audio
processing
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The debate of signature sounds,
loudness on the dial and clean audio
goes on. Understanding how to achieve
your goal helps ease the conflict.

By Jeff Keith, CPBE

Audio processing. This pair of seemingly innocent words has the power to
divide a radio station, especially the programming and engineering depart-
ments. It is the one piece of technical equipment that also has the power to
shape how your radio station sounds on the radio dial next to its competitors.
When setting up the station's audio processor, we quickly discover that its
tremendous powers have the ability to either enhance or destroy the sound

of our station. Unfortunately, these two possible outcomes are usually not far from each
other on the control settings, and this is where the fun begins!
The "adjuster" of the audio processing shapes the sound of the radio station just as the

Photo courtesy of Brian Chalmers.
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GET IT AL

ONE
CALL
um+

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.

u int 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.

VOICETRACKER combines mar 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 lo:ation.

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

edit, pLckage or play audio and text.

Plus link actualities to copy.

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

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

See us at
RTNDA Booth #611

NAB Radio Show Booth #209

, ow
or Computer Concepts

Corporation
83 elrose Dri

Toll Free 1-800-255-6350  Ph.
L L KS 66214

-0900  Fax 913-541-0169



Audio
processing
artist placing paint on the canvas
creates a picture. Depending on the
skills and goals of the two parties in
these scenarios, the outcomes can
be widely different. The seemingly
random placement of paint on the
canvas by a skilled artist can create
an abstract work of art worth mil-
lions. However, setting up an audio
processor with random control set-
tings will probably not result in an
on -air sound worth millions. The
result of doing that will likely be
quite the opposite.

The adjustment of on -air audio
processing requires a thorough un-
derstanding of the product being
adjusted. You also have to know
what sound you're trying to achieve,
and it doesn't hurt to have a good
feel for the station's programming.
You also need a detailed and recent
knowledge of where the other sta-
tions are in the market. Nothing can

be so frustrating as to spend several
unsuccessful hours adjusting your
new "Tornado 2000" processor, try-
ing to "catch up" to your competitor
across town, only to find out that
they know what you're doing and
are temporarily overmodulating to
throw you off track. This tactic has
been reported by several engineers
I know. You shouldn't drive your car
without using the mirrors, and it
doesn't hurt to look around the cor-
ner with your modulation monitor to
see if everyone else is "behaving"
while you play.

Research, research . . .

research?
Radio stations spend tens of thou-

sands of dollars annually on music
and audience research. They have a
good idea where they are at any
point in time and what the audience
needs in the way of program con-
tent. Then they spend tens or hun-
dreds of thousands of dollars sub-
scribing to a rating service to tell

E
P

N S N
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a  
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them how they're doing. We do
these things to try to measure our
audience to make sure it gets what it
wants, but do we ever ask them
about their impressions about how
they think our station sounds? You
could argue that many listeners might
not care or be able to tell, but what
about the rest? What about our target
audience? Do we set our processing
to please the tastes of our audience
and our announcers or do we just set
it to please our own egos? Depend-
ing on the political structure in your
station, this can be a tough call.
The station's programming depart-

ment is charged with the goal of
creating ratings. The station must
attract as many potential listeners as
possible, but then it needs to keep
them. From a technical standpoint,
that usually means setting the pro-
cessing so that listeners' first impres-
sion of the station is one of "power,"
"authority" or "bigness." You want
listeners to feel that the station has
the power to deliver what they want.

Your Choice
Couldn't Be
Any Clearer.

Considering satellite systems 101 paging, voice, data, audio, or the

Internet? NSN Network Services is your clear choice. Working with

NSN you get a system designed for your needs now and in the future.

We offer complete design consulting service, systems integration,

equipment sales, and on -going satellite spacetime services worldwide.

And NSN is the world's premier direct satellite Internet service provider.

NSN - your clear choice in VSAT networks.

Main 970.949.7774
Fax 970.949.9620
http://nsn.net
e-mail: sales@nsn.net

NSN NETWORK
SERVICES

P.O. Box 7510
Avon, CO 81620
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Fill Your Rack With Switchcraft®...

One
rack
unit

TTPFA Series

iUC Terminations

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

Jacks paired for easy I.D.
of left and right channels

Rugged cable tie bar

Heavy du...-
slide -out tray
provides 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

MT48/52 Series

Raytheon Electronics

 1/4" Nickel -plated
steel frame jacks

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

panel height

 Extra wide
labeling strips

 Fully -wired with
EDAC connectors

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 Q -G microphone connectors.

Switchcraft is you- one -stop shop for all of your broad-
cast interconnect needs. Call (773) 631-1234 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)

Switchcraft°
Switchcraft
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5555 North Elston Avenue  Chicago, IL 60630
(773) 631-1234  Fax: (773) 792-2129

www.switchcraft.com
Switchcraft -Consistently Excellent Since 1946



IHNIIIIII11111141/10. .1..,

41

hen
You Want More
Than Just An
Antenna

RF COMPONENTS
 Transmission Line
Rigid/ HELIAX'

 Waveguide
 Filters/Combiners
UHF/VHF

TV ANTENNAS
 UHF  LFTV
 VHF  Dual m()(

FM ANTENNAS
 Sidemotirlts
 Panels
 Combined Systems

PANEL ANTENNAS
 FM  UHF  VHF

Made in USA since 195 4

JAMPRO ANTENNAS/RE SYSTEMS, INC.
P.O. Box 292880

Sacramento, CA 95829 USA
Phone (916) 383-1177  Fax (916) 383-1182

www.jampro.com E -Mail: jamproOns.net

HELIAX s a registered trademark of Andrew Corporation

Audio
processing
The first impression listeners might perceive when chang-
ing stations is a change in loudness (unless, of course, you
happen to be playing their favorite song). Hopefully, your
station is as loud or louder than the station the listener is
tuning away from, because this is likely where that first
impression of power is made.

If we pursue this goal too far, we quickly get into trouble.
The goal of raw loudness, without other considerations,
creates many possible fatigue factors. Your listeners might
find that they're mysteriously "getting tired" of listening to
your station and they might not know why. The never-
ending pursuit of absolute loudness is commonly blamed
on the downfall of AM, and whether that judgement is
right or wrong, from a technical standpoint, it is possible
and we have to consider it. In any particular market there
will always be that one station that is the loudest on the
dial. It might be yours, then again, it might not. Does the
audience care? Let sanity prevail.

When we look at how present-day audio processing
products evolved from those simple boxes of 30 or 40
years ago, we see how the trend toward ever-increasing
loudness levels hasn't slowed down a bit. Now, with
digital signal processing, we are able to write code to do
functions that would be complex or impossible in the old
analog world. We still have to be able to write the proper
code and that's where some problems exist in present-
day digital processing products. Great progress is being
made as audio processor designers are finally learning
how to define their dreams in software. Some say we've
finally reached the physical limits of how loud a station
can be. But, since we won't know unless we try, we keep
searching for that extra decibel of loudness.

Processing designers have made great strides in matching
the dynamics of their gain control structures to what our
ears and brain expect. Much like the bouncing ball above
the words on a Karaoke machine, the processor's gain has
to follow the signal dynamics in a way that please our ear.
If the designers get this timing (and the height of the "ball")
just right, instead of pumping and other artifacts, the music
"just fills in." Much of this progress is directly attributable
to advanced studies in psychoacoustics, which is the study
of why and how humans hear what we do.

The designers of audio processing have also studied the
various types of audio distortion created by their individual
designs and have attempted to model their circuits to either
minimize or mask things that the masses might find
objectionable. They make trade-offs in their designs, just
like we make trade-offs in the adjustments after we install
their product into the equipment rack and tweak it. Let's see
how we got into this loudness predicament in the first place
and why it can be so technically and politically complicated.

Audio processing: the (once simple) past
About 30 or 40 years ago, audio processors were

employed in broadcasting simply as protection devices.
Circle (33) on Free Into Card See us at NAB Radio Booth #828
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Instant Replay.
Instant sound effects.

Instant music. Instant fun.

HARD DISK AUDIO
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Take it out for a 10 day joy ride.
Instant Replay puts a

thousand audio clips right
at your fingertips.

You want sound effects?
You got 'em! You want music
and song? It's yours...as much
as you want. In fact, Instant
Replay holds up to 24 hours
of your greatest material.

With everything on-line,
titled, timed and ready to play,

Instant Replay is fast, fun
and easy to use. Eforly~ it

And with 50 Hot Keys,
you're in the driver's
seat creatively.

So, take us up on our offer
to go out for a joy ride with
Instant Replay. It's on us.

We're that sure that after
you test drive it, you'll want
to park it at your place.

Attention call
letter stat.ons.*

You're 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

PROFESSIONAL DIGITAL AUDIO

VISIT US AT NAB BOOTH 337

 Offer good an US and Canada only

For more information call (818) 991- 0360 / Fax (8181 991-1360 1 www.360systems.com
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Audio
processing
The early products were simple au-
dio compressors and limiters, and
they were used only to ensure com-
pliance with FCC regulations by pre-
venting overmodulation. At that point

in time, audio processing was in its

"purist form," and as little as possible
was used so as not to disturb the
artistic intent of the program materi-
al. The compressors usually had
gentle characteristics and they were
merely used to average out gross
long-term errors in program level.

FROM
CONSOLE

KAHN
SYMMETRA

PEAK

CBS
AUDIMAX

CBS
VOLUMAX

TO
TRANSMITTER

Figure 1. A typical single -band audio processing chain.

IT WORKS...
AND WORKS, AND WORKS, AND WORKS,

D WORKS, AND WORKS,
RKS, AND WORKS,
RKS, AND WORKS,

IRKS, AND WORKS,
IRKS, AND WORKS,

New and sometimes confusing
technologies are constantly being introduced to
the market as the newest "fix," but the analog tape car-
tridge machine remains a reliable and proven mainstay in
broadcast operations worldwide.

We are proud to continue production and technical support of the tape
cartridge recording and playback products that have made the name ITC
synonymous with quality and reliability:

 Series 99B  Series 2
 DELTA Series  ESL -V eraser/splice locator

 Series 1
For new or used equipment, and for prompt, economical equipment
service, call the experts -- ITC Audio Products!

ITC Audio Products
1602 Rhodes Lane
Bloomington, IL 61704
TEL: 800-447-0414 or 309-828-1381
FAX: 309-828-1386

DRS AHEAD TECHNOLOGY, INC4JDRS
TECHNOLOGIES

This also made the job easier for the
limiter, preventing it from having to
deal with widely varying input signal
levels.

Someone then discovered that by
pushing those devices just a little
harder, denser modulation of the
carrier resulted. In AM, the primary
medium of the day, the signal was a
little louder due to the resulting
higher average sideband power and
this resulted in small, but usable
increases in coverage area. It wasn't
long before compressors and limit-
ers were being used well beyond
their original intent, and for compet-
itive reasons, this trend continues
today in a seemingly endless up-
ward escalation of signal density and
audio processor complexity.

Although there were many variants
before it, the most widely remem-
bered early broadcast "processors"
seem to be the CBS Audimax and
Volumax pair. Not to discount the
myriad of products before them, but
these two boxes performed the com-
pression/leveling and limiting func-
tions probably better than anything
before. The first Audimax (which
was the model RIIZ, I believe) was a
vacuum tube design. It performed
intelligent leveling of the program
audio and when set correctly, it
virtually erased long-term program
level variations coming out of the
studio. The 400 series Volumax was
a solid-state limiter/clipper, albeit
with germanium transistors. This was
probably the most popular single
manufacturer audio chain that I can
remember from the '60s. It was com-
mon to find these boxes teamed up
with a Kahn Symmetra Peak, a pas-
sive phase scrambler. The combina-
tion worked well and was simple to
set up. These boxes remained in use
throughout the changes in AM rules,
which went from no limit on positive
AM modulation, to the later and
more practical +125% limit.

Two heads (I mean
processors) are better
than one

It wasn't long after the CBS prod-
ucts arrived that engineers began to
make modifications to them to make
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Stainless steel onstruction, input
connector typF N, Maximun input
power ppr Bay 600W, circular and
vertical polarization

POWER DIVIDER

e, chrome plated, EIA 7
ector, Broadband 88-10

input power 2 Kw, Stainless s
g brackets included,double step.

JUMPER CABLES

1/2 inch coaxial cable, included male
N connectors

PRICE'
1,650.00
ffer v

410ftitls

FM traiwitte
TV tranallitte
FM and TV Li
TV antennas
Medium power F
Connectors

OMB America
3100 NW 72 Ave #112
Miami, Florida 33122
Phone: 305-477 0974
Fax: 305-4770611
Toll free: 888-OMB4USA
E-Mail:in b.es

IATING SYSTEMS
U 20.000W

n y 1997

For other radia
systems please
contact us

1-888-0MB4USA
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Audio
processing
them more competitive. Soon, the
limitations and audible artifacts of
broadband processing were realized
and engineers around the country
began looking for a better way. They
began experimenting and borrow-
ing some technology used in high -
quality loudspeaker design. They
began to gather multiple processors
together and feed them with home -

VCA

DET

AMPLIFIER
OUTPUT

AMPLIFIER
VCA

NETWORKDET
>BOUT

VCA
VCA . VOLTAGE CONTROLLED AIAPURER

DET
DET  DETECTOR AND

CONTROL WADE summon

Figure 2. A basic multiband audio processor.

Need more than
12 on-air phone lines?

Built-in LCD for
call screening info Network up to 30 systems

without additional hardware

Intuitive single keystroke
design

No problem!

t
, = in 

15 Line capability,
conference up to 6

callers

For more information, call:

1-888-890-7424

r Innovative Devices, Inc.
1-801-486-6556 1 250 260 2861

brew band splitting and combining
boxes. The first incarnations of to-
day's multiband processing were
born, although they were crude by
today's standards. I remember my
first exposure to this technique in a
conversation with Ed Buterbaugh,
then chief engineer at CKLW. It was
1975 and I could no longer resist the
temptation to call him to find out
how the "Big Eight" got that great
sound.

About the same time, the UREI BL -
40 Modulimiter arrived. The BL -40
contained a broadband rms com-
pressor followed by a limiter, and if
you carefully study its schematic
diagram, you'll notice that the BL -40
is essentially a UREI (Teletronix/
United Audio) LA -3 compressor and
a UREI 1176 limiter in one box, with
some refinements fcr AM. The LA -3
is a solid-state descendent of the
famous Teletronix LA -2 tube -based
compressor. The popularity of the
LA -2 compressor and the 1176 limiter
still prevails today in recording stu-
dios worldwide, which speaks vol-
umes about the quality and design
philosophy of these two products.

Soon, Mike Dorrough marketed
his DAP 310. It was the first commer-
cially available multiband broadcast
audio processor and Mike told me
that it was conceived and built on his
kitchen table. The DAP was a tri-
band design, with gentle 6dB per
octave crossovers. Each of the three
bands performed limiter and ex-
pander functions. The three bands
were then summed back together
and passed through a rather crude
but effective broadband clipper. The
unit worked well and usually out -
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Impressively quiet and with more
features than many mixers twice its size,
the Shure FP32A set a new standard in
field productior.

Now comes the FP33. With new high -
precision sealed input potentiometers,
an improved battery switching circuit,
internal headphone level adjustments,
and durable 3.5mm jacks, the FP33 takes
portable mixing to the next level.

Professional Mixing That
Goes Wherever You Do.

The Shure F133 is a 3 -input, 2 -output
porable mixer specifically designed for:

 Remote aidio recording
 Electronic field production
 Electronic news gathering
 Location film production

The FP33 weighs just 3.5 lbs and is
abcut the size of two video cassettes.
Providing 8 hours use with just two 9V
alkaline batteries - or powered by any
12 to 30 VEX power supply - the FP33
will go wherever you do.

Quiet Enough For DAT.
The FP33 has an exceptionally low

sell -noise and a wide dynamic range -
making it perfect br use with DAT and

other cigital recording media.
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So Many Features
In So Little Space.
The new FP33 gives
you all the features of

Lei p the FP32A and more,
including:

O',.-  Sealed, conductive
plastic input poten-
tiometers

 Dynamic range of over
lOOdB

 48V phan
n am and

I2V T IA -BI power
 LED indicators of input levels, output

peaks, lirriter action, and low battery
in Pop-up pan pots
 Link switch to couple inputs 2 & 3

into a stereo pair
 Mix bus to connect an additional -

FP33 or FP32A
 Comprehensive headphone monitor-

ing control with MS stereo matrix
 Internal DIP switches For over 4,000

customized set-ups

dar: If you're locking to bring your mixing to
,27-- the next level, make sure to pick up a

-6,0"thute FP33 po-taole stereo mixer.

For the Share FP dealer nearest
you, call 1-800-25-SHURE.

THE SOUND OF PROFESSIONALS... WORLDWIDE® SHURE
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Audio
processing
performed most of the home-brew
attempts at multiband processing.

Darn that disco bass
We've slid forward to the mid -

1970s now, and there is a real flurry
of processor design going on. Lots of
new boxes are appearing on the
market purporting to do all kinds of
magical things to the audio. The
Orban 9000A AM Optimod, with its
six -band limiter section, is appear-
ing in transmitter room racks around
the country. Average modulation
levels on AM are still climbing and
processor complexity is ever increas-
ing. The limits of AM seemingly
being reached, program directors
and station owners are now begin-
ning to become more aware of that
rarely touched sleeping giant in the
back room, the FM transmitter.

It was really only a matter of time
before highly modified AM audio

processors started appearing in FM
air chains in the never-ending battle
for more loudness, coverage and
revenue. FM, however, was a lot
harder to tame. Due to the compet-
itive modulation levels desired and
that nasty 75p.. FM pre -emphasis
curve, engineers now had a real
tiger by the tail. Strange and previ-
ously unheard processing artifacts
were being generated, and modula-
tion -robbing overshoots were pre-
venting engineers from enjoying the
same level of modulation density
and accuracy that they had enjoyed
with "decent" transmitters on the AM
band. The problem arose of getting
good loudness on the FM band;
enter Bob Orban.

Orban is the first person generally
recognized to discover and tackle
the FM modulation overshoot prob-
lems. Through some rather astute
observations, he found that even
limiters with perfect output wave-
forms seemed to have overshoot
problems when coupled to common

FM stereo generators. The problem
seemed to be rooted in the low-pass
filters between the processor's final
clipper and the stereo generator, but
why was this happening?

Simply put, the audio emerging
from most competitively driven clip-
pers resembles square waves, ie.,
the audio can increase only up to a
certain point (the 100% point) and
then it abruptly stops. This "stop
point" creates a flat top on the audio
waveform. The resulting square
waves contain energy that could
interfere with the 19kHz stereo pilot
signal if not removed. Therefore,
complex filters are required prior to
the stereo generator in order to pass
program energy up to 15kHz, but
protect the fragile 19kHz stereo pi-
lot, which is injected a little more
than 20dB below 100% modulation
(less than 10% modulation). Unfor-
tunately, these filters distort the time
and phase relationships of signals
passing through them while they
perform their intended function of

Introducing the

CB500 Tone Decoder
Satellite Systems now has available the CB500 Tone Decoder. The CB500 will detect the 25Hz, 35Hz. 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

 Relay contacts rated at 1 amp
modifiable to NC

 Relay closure time front panel
.5 to 2.5 seconds

at 120 VAC. Contact NO

adjustable approximately

 Input and put connections: Screw terminal plugs (no
soldering required)

Call us today for more information on the CB500

Phone: (719) 634-6319
Sales: (800) 817-7664
Fax: (719) 635-8151

615 East Brookside Street
Colorado Springs. CO 80906

Circle (52) on Free Info Card

56 BE Radio September/October 1997



We're Proud of the Bugs
in our Software!

"The Spider" interlinks your station groups to provide broadcasters a virtually
free audio and data path from one station to the next, so you can centralize many
costly operations into a single, very efficient system. We now have multiple
stations linked via the interne so that production, traffic, and all business opera-
tions are at a single location, with sales and very minimal operational staff in the
field. The system to transfer spots, music and other programming to the distant
stations is intuitive and automatic once the original production is completed.
SMARTS has taken the next big step in operating cost savings. You could be
realizing those savings in your group. Call SMARTS or any of our dealers today
for more information on "The Spider" from SMARTS Broadcast Systems.

P. 0. Box 284 Emmetshurg, IA 50526 http://www.ncn.netismarts
Phone (800) 747-6278 Fax (800) 498-0618 Email smarts@ncn.net
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Audio
processing
removing the higher harmonics of
the clipped and perfectly limited
signal. But, if the filter is doing its
job, why do we still have a problem?

Mathematics tells us that removing
the higher harmonics from a square
wave (which is what the filter has to
do) results in the amplitude of the
square wave increasing over the
level it had when it was "square."
This is because the square wave's
"squareness" results from it being
made up of an infinite number of
odd harmonics. Instead of making
the amplitude higher, adding in more
of those odd harmonics has the
unexpected effect of actually reduc-
ing the peak value or making the
square wave's top "flatter."

Likewise, removing these harmon-
ics makes the square wave's top "not
square" anymore. But, if it's not
square, what shape is it? That varies
a little by filter design, but overall,

the waveform "grows" a sharp peak
extending some distance above the
rest of the top, which is still flat. This
extra peak, depending on several
variables, can reach well above an
equivalent 150% modulation and
contributes literally nothing to your
station's loudness. Now, if we only
have a 100% modulation limit to deal
with, how do we make the station
legal if these "overshoots" are occur-
ring and reaching to 150%? You have
to turn down the overall modulation
until the peaks no longer exceed
100%. But, doing so obviously and
significantly decreases the loudness
of your station. There had to be a
better way.

The magic box
From experience, Orban knew that

cascading FM processors with stereo
generators and their built-in filters
was riddled with unknown outcomes.
Each combination of products had
its own modulation penalty. So, what
was his solution? He elegantly de-

signed a new audio processor, com-
plete with specially designed low
overshoot filters and a new stereo
generator. He put them all in the
same box, with each stage optimized
for and aligned to the others. The
now famous Orban Optimod 8000A
was born and the loudness wars
began.

This single -box solution probably
did more to improve the sound qual-
ity and loudness of FM stations than
any other audio processing product
of the day, and for a while it was
king. Soon, multiband processing
began to join the FM band, and many
were installed before the 8000A to
make it "more powerful." This be-
came especially necessary and im-
portant when disco music hit the
airwaves with its tremendous bass
lines. Single -band processors just
couldn't deal with this music well
without pumping and other nasty
artifacts, and there was a modulation
penalty if you backed off on the
processor to keep it from pumping.

CD Libraries

97 cents/cut!
Act fast and get the best Broadcast CD music libraries at a very special rate! Until
August 30, 1997 you can buy new libraries or categories for only 97 cents per
track. These ore our best and latestlibraries! Call for a free catalog. Libraries are
in stock, ready to go. Pay by check/Visa/MC/Amex. Offer not valid on prior sales.
Regular rate $2 27/track
Special good on Libraries or Updates.
Also available for Hard Disk Drive at
Si 17 per track provided on CD-ROM

9,000 Tracks.
No Waiting! 1046

50 States: 800-521-2537
Fax: 888 -RPM -0006 E-mail: RPMORLK@aol.com

RADIO
PROGRAMMING AND
MANAGEMENT, INC.

fop Hits U 5.A F. Ultrasonic -0 Radio Disc trademarks of Radio Programming and Management, Inc., Orchard Lake, MI. Ultrasonic -0 system is Patented.
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olio artyinray-
traditional audio production i.

L analogous to walk.ng, a digital audio
workstation is the equivalent to flying.

Unfortunately, a lot of audio production
software can seem like the equivalent of 747
cockpit controls: serimis technoid overkill
when you're just trying to get from point A to
point B.

That's why we developed the Express
software interface for our Prisms."'
workstation hardware. So you can enjc%
workstation speed and maneuverability
instead of logging frustrating hours just
trying to get the thing off the ground.

Express is the creative tool for radio
broadcast production with a clean interface so simple that even your program director could learn it. Everything you
need is on a single screen - cut/copy/paste buttons, snapping/grid controls. faders & pans, a transport that is very
familiar, a pull -down sound library list, and the ever popular 10 -level undo/redo. And the best part is, it works the way
you work - quickly and intuitively So you don't have to spend endless hours inside a manual deciphering cryptic
icons, memorizing multiple keystroke combinations, and struggling with computerese.

Not that we cut out any feature you might need: we just took out all the stuff you hate about digital workstation
software. Like nested menus, tricky hardware set-up, and way too many screens piled up on top of each other.

But Express isn't just some kind of "dumbed down" product. Lurking underneath this deceptively simple interface
lies a tremendous amount of power and capability that allows you to accomplish even the most difficult editing tasks
Powerful tools like time compression/expansion, normalization
and one -touch submix.

Prisma systems also work well in groups, with Internet -

compatible network audio transfer between systems in different
rooms or across the planet. You can even send a spot you've
created in Express directly to one of several popular digital on -air
delivery systems - all ready to play

And if you really want to get going fast, we'll build you a complete
turnkey Prisma system, so all you need to provide is some desk
space and a power outlet.

S don't just sit on the runway reading the manual.
Grab the controls and fly. Express for Prisma.

Get it done while you're still young.

y Then I
got my hands on the new Express software Its simple
interface and intuitive tools make virtually every radio
project a snap. It's easy it's fast ar.d 1t mals mounds and
mounds of carrot salad We love itr

Dave Green
Duector of Production Services

Paxson Commanications Orlando

 8 tracks with instant vertical and horizontal zoom

II Over 250 markers and 99 auto -locate points

III Fast bipolar waveform views

 Easy head and tail trim
II Directly draggable fades and crossfades

 Snap sounds to markers, grid, current position, or
other sounds

10 -level undo/redo

 Customize keyboard and MIDI controller hot keys to match
your working style

 Several popular tactile work surface options to choose from
 'Made sound files and projects with other Spectral

workstations via removable media, kcal networks, or the
Internet

 Direct PCM or MPEG network transfer to popular digital
on -air delivery systems

III Complete turnkey Prisma workstation systems available
III Flee software updates and upgrades for 1 year

Express is rust one of three compatible software interfaces for Prisma - n cart of our product :me Thrn to Spectral for established comi tny
spectilizIng in digital audio workstation and connectivity solutions Call. lax information on our practical approach to enhanced productivity
ralfA rww nin.i,ilad recipe
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18800 142nd Ave NE Woodinville. WA 98072 USA
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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

A& 411::.insesassiolfans
_Sr eft rEl ILJIl

t

II I. ill
I' 111

61.441:46-416:1-4
Vrgi Virlf

Antennas and Transmission Line Systems

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

The FM10
Series

INC. Our Priority is
Your Satisfaction
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Aust everything beautiful be fa5t7
You wanryour studi

to look great, but
you want it quick!
and you want tc b
able to take it
with you if you

move.
Modular

means
movable.
t also mea
faster and
easier installs

nd a highe
degree
f sound

Isolation. Cal_
-800-749-1460

See how fast
beautiful
can be.
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Audio
processing
Divide and conquer

When you read the early literature
written by Bob Orban, you'll notice
that he was strongly against all forms
of multiband processing. He felt that
it upset the natural spectral balance
of music and he was correct. How-
ever, the realities of the market at the
time were that music was coming
out of recording studios "spectrally
tilted" to extremes never before en-
countered in commercial music.
Music was changing, recording tech-
niques and equipment were improv-
ing, and that meant that bass ener-
gies were being mixed into modern
music that gave current on -air audio
processing of the day absolute fits.
The rescue attempts went in sever-

al different directions. Glen Clark,
the founder of Texar, designed a
four -band leveler that used carefully
chosen crossovers and a digitally
based control circuit for the gain
control section. Clark used some
common opto-isolators (similar to
the ones used in the UREI LA -4
compressor) to create a simple and
elegant variable audio attenuator.
When these were coupled to his
.special control circuit, the unit could
compress to reduce levels, expand
to raise them or do nothing if the
level was correct. That function alone
made Clark's device unique, because
it wasn't always chasing after itself
like other products. The result was a
significant gain in average level and
frequency response consistency from
song to song. Many of the artifacts
and grunge that plagued prior sim-
ple compress/expand devices were
absent in Clark's design. These box-
es found themselves in front of all
kinds of early processing, including
the then popular Orban Optimod
8000A.
That took care of many of the

problems coming from program ma-
terial, but some felt that four bands
were too many and Orban was one
of them. Orban's solution was the
introduction of the Optimod 8100A.
The 8100A was designed to handle
large amounts of bass, while leaving
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"YOU CAN NEVER BE
TOO RICH OR TOO THIN."

Model CT -6 Thin

Your new Radio Systems digital clock won't
use up your table space or your budget.

Finally, there's a low cost timing system for your brcadcast facility that
mounts anywhere. Every model provides accurate time -of -day, a six digit

up timer, and functions as a stand-alone or master read-out.

,IM1NG .RODUC75 r-
yip

e

Model CT -6 Desktop - Standard Desktop Cabinet

Models provide these features:

 clock or timer operation
 master or slave display
 full remote control
 daylight savings and 1

second adjustments*

Mode CT -6 Large - Wall -mount with 2" Display

 oven stabilized crystal*
 :op -of -hour and external

synchronization inputs*
 drive for Radio Systems

analog clocks'

features of master drive unit when Dackaged in the desktop model.

Ramo sYSTENIS INC.
601 HERON DRIVE  P.O. Box 458  BRIDGEPORT, N.J. 08014-0458  (609)467-8000  FAx(609)467-3044  WWW.RADIOSYSTEMS.COM
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Tell Us The Names

of These Three

Masterpieces,

And We'll Send You

A Coupon Worth '75

Off One Of Them.

Simply Send The Correct Answers to:

SENNHEISER
SENNHEISER ELECTRONIC CORPORATION,

P.O. BOX 987. Dept. 206, OLD LYME. CT 06371

TEL: 860-434-9190 ext: 206
FAX: 8604434-1759

e-mail: mictech@sennheiserusa.com
World Wide Web: httpilwww.sennheiserusa.com

Call or write for a FREE color brochure

Audio
processing
the rest of the spectrum fairly intact
and presentable. The unit accom-
plished this by splitting the audio
into two bands - a master and a
bass band. The master band handled
energy above 200Hz and the bass
band handled energy below 200Hz.
Realizing that compression alone
couldn't handle large amounts of

ate extreme amounts of loudness
without generating objectionable dis-
tortion. For the first time, we heard
ter ms like distortion cancellation

when reading audio processing spec-
ification sheets. Orban's high -fre-
quency limiter was also unique.

Rather than reduce the peak level
of the program every time high -
frequency material was present, his
design reduced just the problematic
high frequencies. This now meant

Finding your signature sound may require some testing and comparison. Photo
courtesy of Brian Chalmers.

bass without pumping, Orban in-
cluded a clipper in the bass circuit to
take care of the momentary over-
shoots caused by the necessarily
slow -acting bass compressor. A sim-
ple low-pass filter was included after
the bass clipper to remove undesir-
able clipping distortion. In addition,
in order to keep the bass compres-
sor from straying too far from the
compression value of the master
band, Orban slaved the bass com-
pressor to the master band so that it
could follow it to a user -selectable
degree, but still independently han-
dle heavy bass when called on to do
so. These circuits were so unique
that Orban was awarded patents on
them.

Orban still had the FM pre -empha-
sis curve, peak clipping, filtering and
stereo generation functions to con-
tend with. His 8100A used a new and
patented approach to controlling pre -
emphasized audio and could gener-

that a processor could deliver com-
petitive loudness without the usual
penalties. It was a major improve-
ment over traditional methods. How-
ever, instead of a loss of loudness
during high -frequency material as in
past products, this method caused a
loss of brightness. Now we had a
new problem - loud, but dull -sound-
ing radio stations. Program directors
wanted this fixed. They wanted more
brightness, but they didn't want to
lose the loudness. It was a kind of
"have your cake and eat it too"
scenario.

A science lesson can be a
good thing

The FM prc-emphasis curve is the
enemy here. It is a standardized
equalization boost curve used by all
(U.S.) FM stations and it has a comple-
mentary roll -off in FM receivers. The
main purpose of this pre -emphasis/
de -emphasis trick is to reduce noise
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1996 Pfa -TT

A s:ancard D I a tf or m open architecture means
sirriple software upgrades for RBDS and
other technologies; plus, modular hardware
design allows for expansion of D SP capa:ity
to r ancle additional functions.

 Flexibility n design allows for prcgram input
in either PES/EBU digital format, analog
composiTe. analog left/right, or multiple SDA
inputs, depending on conf guration.

III The 802D maximizes audio performance by
using CISFus which adhere to the IEEE
75L/854 standard 32 -bit floating joint format.
the-eby ma ntaining audio precis cn and
dyr amic range.

TFORIV1 FOR
FLILIVRE

The 802D
Digital FM Exciter

from the world leader in
advanced RF products puts you in a

whole new universe of digital performance.

 A frequency -agile direct conversion system
makas the 802D perfect for use in N+1
applications.

 Detai ed control and monitoring information
is available from a unique front panel LCD
screen, plus front panel adjustment buttons
provide full control over operating parameters.

Complete test and aralysis information is
avai able at frcnt panel BNC ocnnectors.

The 81)2D Digital FM Exciter won't limit your
facility s ability to grow and advance in a
rapidly changirg world. prov ding a solid plat-
form lc r performance and growth...
only from Cont nenlal.

5 96 121

1946-1993 For 50 years, Continental Electronics has provided excellence in broadcast transmission
products worldwide. Refuse to compromise... call Continental first!

DEL 800-733-5011  WWW.COLLIELEC.COM

PO BOX 270879 DALLAS, TEXAS 75227-0879  214-331-7131  FAX 214-381-4949
CO 1996 C E C Pats. Pending
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ULTRA
TRACKER

WHAT'S UP
WITH ALL THESE

NUMBERS?
They have the solution

to these serious FM
problems:

You can see your
station, but you

can't hear it
(Multipath due to side lobes

stealing expensive power from
your main signal)

Interference from your
station affects nearby
electronic equipment
(RFR/RFI caused by downward
side lobes misdirects your ERP

instead of covering your market
with a single solid signal)

teAlk

ANTENNA CONCEPTS INC.

6601C Merchandise Way
I /i,inir ,r)(1 Cpr '15619

A Tel: (916) 621-2015 A
A Fax: (916) 622-3274 A

A www.antennaconcepts.com A

Audio
processing
(hiss) in the receiver. To reduce noise,
the frequency response in the receiv-
er is purposely rolled off according to
the 75µ de -emphasis response, which
is down a whopping 17.07dB at
15kHz. But, in order to restore flat
response to the listener's receiver, a
complementary 17.07dB boost is re-
quired during transmission and therein
lies the problem.

The Orban 8200 is a multiband

probably inappropriate for most
modern program material, several
new multiband limiter designs began
appearing on the market. Most were
stand-alone products, but surprising-
ly, even Orban bowed to market
pressure and introduced the 8100A/
XT, a new six -band limiter accessory
for the Optimod 8100A. It's amazing
what a little market pressure can do.

Occasionally, you would hear that
other products existed that could
deliver competitive loudness and good

digital processor.

When the FM system was first
proposed and put into practice, high
average modulation levels were not
an issue. No one thought about how
difficult it could be to accurately
control high -frequency modulation
if the average levels were increased
and audio clipping (on purpose)
was nearly unheard of. No one ever
thought that in 50 years, we'd be
trying to shove a tornado through a
keyhole. And, it should be obvious
by now that we can't just simply
stop using this problematic pre -
emphasis on the transmitter to alle-
viate the problem. You can only
imagine how many receivers you'd
need to modify in order to make
that idea work.

Invent, invent, invent
In the mid -'80s, we were surround-

ed by the limitations of the laws of
physics. It is said that necessity is the
mother of invention, and it certainly
was in this case. Realizing that a
single high -frequency limiter was

high -frequency power on the air.
There were Aphex Dominators, the
CRL products, the Gentner Lazers
and many others. And, there were
also modified versions of all of those
products on the air in some market
somewhere. Every now and then,
you would even hear of the elusive
and exclusive Gregg Ogonowski
boxes and what they could do. But
we engineers were quietly wishing
that we could somehow be saved
from this modulation mess we'd got-
ten ourselves into. We can't just turn
it all down and start over. Besides,
who's going to volunteer to be first?
I'll tell you what, I'll be a gentleman
and let you be first, OK?

The promise of digital
We would hear about the new

emerging digital technology and all
the promises that could be realized
by the resulting digital hardware.
For a few years, it seemed like all we
did was read and dream about them.
We read the promises, and we shared
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Make Crown Broadcast your next move.. .

when you want to "checkmate" the competition!

Crown Broadcast offers you versatility and flexibility in every broadcasting move you
make. Our fully integrated transmitters can be configured for stand-alone applications,
including satellite -fed networks, as repeaters for ter-estrial-fed applications, or as
exciters providing the most cost effective way to get Crown -quality :omponents into
your system. When you want to extend your broadcast coverage, add one of our highly
efficient amplifiers. Like all Crown products these units are designed to provide modu-
larity, reliability, and ease -of -use to strategically position you in the marketplace.

Crown Broadcast champions our customers by providing knowledgeable technical staff,
a 3-year limited warranty, and comprehensive product information. This powerful trio
is designed to support you through any broadcasting challenge. Ne.ed to make your next
move fast? We can deliver product built to your requirements within ten days (or
overnight in emergency situations). Just one more way that Crowr Broadcast provides
versatile solutions for lasting value.

crown. S
1718 W. Mishawaka Road, PO Box 1000, ElkYart, Indiana, 46515-1000

Phone: 800-294-805) or 219-294-8.)50; Fax: 219-294-8222
Email: broadcast@crownintl.com; Internet: www.crownIcroadcast.com
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Equi-Tech
...Symmetrical Power Systems

"Welcome to AC Power for the 21st Century"

Equi=rech_

Pat. Pend.

Equi=Tech Rack Systems
are guaranteed to greatly
reduce electrical noise in
a/v systems.
Five models range in size
from 15A to 50A to meet
the needs of every type
of system environment.
All models feature
industrial quality compo-
nents to provide years of
dependable operation.

Highest quality from the pioneer in balanced AC power.
 ETL listed. Conforms to ANSI/UL Std. #1012 & NEC Art. 530.
 Guaranteed technical support and customer satisfaction.

2 years parts and labor warranty. Lifetime warranty on transformer.

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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OUR MAST GETS IT UP FAST
TELESCOPIC PNEUMATIC MASTS

HILOMAST

Applications
 Remote ENG
 Communications
 Field Strength Measurements
 Pop-up Jamming
 Remote Surveillance
 Noise Level Measurements
 Temporary Floodlighting
 Enviromental Sensors
 Militar, Communications

COMPETITIVE
PRICING

'a
/4\

FULL LENGTH KEYWAYS

ALUMINUM COLLARS
WITH LOW FRICTION

SLIDE RINGS

LOCKING COLLARS
WITH THUMB SCREWS

MAST SECTIONS
HEAT -TREATED
ALUMINUM ALLOY

ALLOY PISTONS WITH
LOW FRICTION SLIDE
RINGS

NEOPRENE SEALS

AIR INLET VALVE

AIR RELEASE VALVE

for Futher Information Contact Jim Osborne
ALLEN OSBORNE ASSOCIATES, INC.

756 LAKEFIELD RD.
WESTLAKE VILLAGE. CALIFORNIA 91361

Tel:18051495-8420 Fax:18051373-6067

See us at our website: www.aoa_gps.com
E-mail address is: aoa@aoa_gps.com

Audio
processing
the hopes and dreams of the manu-
facturers who were feverishly work-
ing in their labs to make these new
products a reality. We hoped that
some magical new process would be
discovered in digital signal process-
ing that could give, as one promise
I read said, "digital audio processing
will provide an additional 3dB of
loudness." We engineers were skep-
tical of this promise and rightfully so.
Anyone who understands audio pro-
cessing knows that 1 dB is a good
increase in loudness when we're
talking about highly processed au-
dio. But 3dB? Wow. We could only
wish. Shhhh . . . don't tell the PD.

Luckily, for audio processor manu-
facturers, two of the most difficult to
do functions contained in on -air au-
dio processors are now able to be
done nearly perfectly in the digital
domain. These are stereo pilot pro-
tection filtering and stereo genera-
tion. Both processes are difficult to
do well in the analog domain be-
cause of physical obstacles like vari-
ations in parts tolerances and the
like. Even the layout of the circuit
board frequently becomes the limit-
ing factor that prevents an analog
designer from getting his creation to
work to its theoretical limits.

Digital signal processing (DSP), on
the other hand, is good at math. If
the code is written properly, it does
the same thing, the same way, every
time. If the equations can be re-
duced to DSP code, nearly anything
is possible and therein lies the chal-
lenge. How do we define those
nebulous and mystical analog pro-
cesses that we have refined over the
last 50 years? The manufacturers of
DSP-based audio processors are well
on their way to doing this, and
current -day products demonstrate
just how close we can get to perfec-
tion if we spend enough time and
money working toward it.

Digital processors galore
While earlier products touted the

word "digital," they were in reality,
still basically analog signal paths
under the control of a microproces-
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SCE
The 19th Annual

Communic
Expo &Confen.:.

September 17-19, 1997
Washington Convention Center
Washington D.C., U.S.A.

SCEC'97:
Discover the power of
the technologies, products,
services, and developments
that are shaping the future of
your business.

20++ educational workshops and roundtables

r- 100++ exciting exhibits featuring the latest
satellite technologies and services

1000++ new ideas and solutions for the techn.-
cal & engineering management professionals

This power -packed conference program provides practical solutions to the
challenges presented by today's changing satcom industries. Topics include:

How Satellites Do What They Do *Satellite Systems & Operations

*Satellites for Applications The Big Squeeze: Advances in Compression

The Increasingly Irresistible VSAT *Switching to Digital for Satellite News Gathering

*Broadcasting Radio Direct by Satellite *Operating a Compressed Video Network

*Putting Remote Process Control to Work *Multimedia and Internet by SateLite Today

Asia Calling: Satellites Fill the Telephony Gap How to Waltz with Wall Street
*Betting on Latin American Power A Longer Reach for Local TV

*Busy Signals at the LEOs and MEOs *Satellite Television Wars in Europe

DBS for the Pacific Rim *Negotiating for Occasional -Use Capacity

Ka -band: Multimedia and the Internet Tomorrow *Competition with PTTs: Real Progress or Lip Service

How to Make Peace in North America .The New Shape of Intelsat and Innarsat

ATTENTION VENDORS:
Prime exhibit space is going fast. For details
on exhibiting, call Kim Greenway, Show Manager,
770-618-0423.

Sponsored by:

SATELLITEoAro
Managed and produced by Intertec Presentations, a division of Intertec Piblishing.

With support from these other INTERTEC/K-III Media Publicatbni:
Telephony, Global Telephony, Broadcast Engineering, World Broadcast News,
Cellular Business, WirelessWorld, RF Design, Mobile Radio Technology, and

Cellular & Mobile International.

r

C V
0

For complete information on the conference, exhibitors,
hotels, special events and more, return this coupon
today or call FAX -ON -DEMAND at 1-800-601-3858.
Questions? Call Intertec Presentations at 1-800-288-8606
or 303-220-0600.

If you're involved in planning, using or buying satellite
commurications services, systems and/or products, the
solutions to your challenges can be found at SCEC '97.

L YES! Please send me attendance information.

 Please contact me abort exhibiting.

First Name

Last Name

Title

Company

Address

City

State Zip

Country

Phone*

Fax*
',trona' guests, please include country and city codes.

L
SOURCE CODE: AD

ir MAIL OR FAX TO:
Intertec Presentation;  SCEC '97  6300 South
Syracuse Way, Siite 630  Englewood, CO 80111

Phone: 1-803-288-8606 or 303-220-0600
FAX: 3W-770-0253
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At Briiel & Kjaer. The Danish Pro Audio team
had a lot of big technical breakthroughs.

But none as big as this.
Introducing one sweet mini, the DPA 4060.
This omni expands every performance parame-
ter you can imagine, and some you may not
have even thought about.

S M A L L E R

 3..imin capsule and miniaturized clips
B I G G E R

 2010-251:10 plus/minus 2d8
Iii dB thuamic range

'L ci N G E R

 non corroding gold diaphragm oilers ii times the
life expectancy of current standards.
a high humidity and sweat rejection
a higher sensitivity for lower noise and longer
battery 'rack life
E A S I E

 complete %NMI two different equalization grids for
alteniate hole placement
 48 cult option
a 3 colour options
 has clips and other accessories available

The Sound, The Price. too hard to behest without
a demo.

(ACTUAL SIZE)

Bruel & Kjaer
' PLE,, ONTACT.

Exclusive U.S. Distributor
Brilel & KjaerITG1 North America  300 Ga
Avenue, Unit 1  Kitchener, Ontario, Canail,
N2M 2C8  519 745 1158 Fax 519 745 23e
Itttp:11www.daitishproaudio.cotn
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Audio
processing
sor. In most cases, the microproces-
sor's job was simply to set and
remember digital representations of
what would be analog knob settings.
This aided repeatability to a large
degree, but the signal paths were
still analog. Not that analog is bad,
just that this digital technology wasn't
truly "all digital" as some expected.
The Cutting Edge Unity 2000i, the
CRL Audio Signature and even the
Texar Audio Prism had analog signal
paths under some form of digital
control. Again, not a bad idea, but
not truly digital either.

Orban was the first to introduce a
truly digital audio processor, the
Optimod 8200. The most popular
version, the U3S, combines a broad-
band AGC, five bands of limiting and

cessor has competition from two new,
purely digital processing products
that have emerged from Cutting Edge
Technologies and CRL. Both prod-
ucts contain state-of-the-art, high-
speed DSP chips, as well as current -
generation A/D and D/A integrated
circuits. There is also a trend in the
newer products toward giving the
end user more controls with which to
tailor his station's sound. This act
alone addresses one major complaint
most users had about the earlier
products - not enough knobs.

The Cutting Edge Omnia's internal
structure is a broadband AGC, phase
rotator, a four -band compressor and
a four -band limiter, a final, distortion
canceled limiter/clipper and a digital
stereo generator. It contains a built-in
composite clipper and an SCA pro-
tection filter. The crossover frequen-
cies are also adjustable and there is a

The CRL DP -100 features a touchscreen control panel.

a digital implementation of the fa-
mous and patented Orban multiband
distortion canceled clippers. The ste-
reo generator is a hybrid digital/
analog design using digital switching
techniques. This is surprising, be-
cause stereo generation, being a
mathematical process, would seem
to lend itself to be a DSP process of
relative simplicity. But, the 8200 is a
powerful product and is easy to use.
There have been several small and
incremental changes since its intro-
duction, such as remote -control soft-
ware, AES/EBU interfacing and some
subtle internal refinements that have
improved its sound over the early
versions. There is also a budget ver-
sion of the 8200 available that closely
emulates the previous analog 8100A.
Recently, the 9200 processor was
introduced for AM stations wanting
to go digital.

Now, the Orban 8200 digital pro -

unique "make-up gain" function to
smooth out abrupt changes in pro-
gram level. The unit has a built-in
remote software interface that sup-
ports most web browsers and two
PCMCIA card slots are available for
networking and software upgrade
capability. Also, a selectable bass en-
hancement circuit allows stations striv-
ing for a clean and powerful bottom
end "kick" to attain it. This feature fills
a need not available from prior prod-
ucts. Cutting Edge is quick to warn
though, that enough low -frequency
power is available from the Omnia to
possibly unlock an exciter's AFC loop.
For a modern exciter, that takes a lot
of bass.

The CRL DP -l00 is also all digital. Its
signal path begins with a broadband
AGC, a selectable phase rotator and
five bands of compression. Follow-
ing this are five bands of distortion -
canceled limiting/clipping, a final clip -
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QUALITY AM ANTENNA PRODUCTS

Antenna Tuning Units -
Combiners - Matching

Networks

COMPONENTS
Inductors
Capacitors
Lightina Chokes
Static Drain Chokes
Contactors
 RF Plugs & Jacks
Meter Switches
 Insulators
 Antenna Sample _oops
*Equipment Boxes
'Copper 2F Wire, Tube, and Strap
Coaxia Cable, Feeder Systems

Offered in a wide variety of types and ratings, LBA RF
Components are intended for application in Medium
Wave/AM ante-i la and transmitter equipment with
power levels to over 500kV/. LB4 products are built to
the highest standards to ersure ong life and reliability.

ANTENNA EQUIPMENT
TunipoleTM Folded Unipole Antennas
CombipoleT" Multiple Frecuency

Antennas
DetunipoleTm Detuning Systems
Antenna Tuning Units, Dip exers,

Triplexers
Transmitter Combiners
PowerTopperTM Toploading Systems
BasemaxTM Base Enhancement Systems

LBA is the world leader in single and multiple station fo ded
unipole antenna systems for high efficiency, wide -band AM
trarsmissions at all power levels. LBA systems are found
worldwide from Alas<a to Argentina, Kuwait to Saipan.

LBA Technology Inc.
3400 Tupper Drive  P.O. Box 8026
Greenville, North Carolina 27835

TOLL -FREE - 800-522-4464
919-757-0279  FAX 919-752-9715

E -Mail: lbatech@www.lbagroup.com TUNIPOLET4 - Folded Unipole
Antenna Systems

©1996 An LBA Group Company Se Habla Espanol
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Audio
processing
per and digital stereo generator. The
action of the five -band compressor
sections can be modified by an ad-
justable "dynamic gate," which ana-
lyzes the incoming program and ad-
justs the compressor's dynamics ac-
cordingly. Controls are available on
the touchscreen interface for setting
the desired equalization curve, as
well as certain characteristics of the
five -band compressors. AES/EBU is
standard, as is a TOSLINK interface.
Remote -control software has not yet
been released for this product, but is
under development. DSP code up-
grades are made through a serial
connection to a host PC running
Windows 95.

Even in the face of all the digital
processors, one company has taken
a different approach. The Aphex
model 2020 FM Pro is the processor
for those who want advanced tech-
nology, but are still skeptical about
the DSP-based digital audio proces-
sors, or for some reason, just don t
like the sound they produce. We all
tend to cling to analog technology
because it is familiar and easy to
understand. And, it does have infi-
nite resolution, something digital will
never have, no matter how many bits
we throw at it.

The FM Pro is a combination of
several patented or patent -pending
circuits, which in the usual Aphex
way, are unique circuits far superior
to anything typically found in analog
processing. Just as the Aphex Corn-
pellor and Dominator were unique
and transparent sounding, so is the
2020. It starts out with a smart leveler
to get control of audio levels from the
studio. Following this are four bands
of compression, with all kinds of
adjustable parameters like crossover
frequencies, drive and mix levels and
release times.

After processing by the four com-
pressors, audio flows to the optional
split -band clipper and pre -emphasis
limiter for final processing. The limit-
er stage features adjustments to allow
the sound and feel of the bass fre-
quencies to be set according to taste,

as well as overall drive levels and
control over the distributed pre -em-
phasis filter. The final limiter can then
feed the exclusive (and optional)
Aphex PPDM (parallel path digital
modulation) stereo generator. The
FM 2020 provides analog inputs and
outputs, AES/EBU digital inputs and
outputs (optional), automatic
switchover to analog if the digital
input fails and a realm of adjustments
and features not commonly found on
analog processors. There is even pro-
cessing preset/daypart switching built
in and a remote -control interface that
supports both the Windows 3.x and
95 operating systems.

Keep your goals in sight
In today's radio markets, not only

are there many more stations than
ever before, but sometimes more
than one station is vying for the
same audience. If two or more sta-
tions in the market are playing the
same music, the same commercials
and who knows what else, what
delineates them from each other?
The air talent is an important ingre-
dient in defining the sound and feel
of the station. But beyond those
resources you have to rely on the
technical tools at your fingertips to
help shape the rest of the station's
image.

Audio processing can help do just
that. Given a processor with enough
flexibility and power, nearly any on -
air image can be created and that's
why most engineers felt that early
processors didn't have enough con-
trols. If you can stray only a little from
the settings the guy across town is
using, how can you set those two
stations apart? (We have to ask our-
selves if the listener really notices
these subtle things, but hey, that's a
whole argument in itself) The bot-
tom line is that there are many tools
now at our fingertips with which to
help shape the sound of our stations.
With other digital audio deliVery sys-
tems for the consumers just around
the corner, we must make certain that
our listeners, and even the potential
ones, are drawn to our station and
captivated by what they find there.
Creativity in not only the on -air prod-

uct, but also the technical aspects of
the station can set your station above
the rest. Extreme attention to detail in
your technical facility is also required
in order to maintain audio quality,
which is comparable to those new
sources of programming.

But, whatever processor you de-
cide to use or buy, before you tweak
it, watch, listen and learn about the
market and your competitors. Look
over your shoulder a few times at the
modulation monitor while you and
the PD are defining the air sound.
Don't get duped by the guy across
town who knows you're trying out a
new demo of the "Tornado 2000" and
just wants to make sure that you send
it back. Remember, we might all be in
radio, but it's a war out there. There
can be only one winner! I
Jeff Keith, CPBE, has been a broadcast
engineer for more than 25 years and is the
chief engineerof WMJI, Cleveland. He also
holds a First Class NARTE certification
with a Master RF endorsement.

Circle (150) on Free Info Card to receive
information on audio processors.
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Coming in the Notethiminth-Jribuimif
issue of BE Radio

Cover Stork, Consolidating Facilities
What is involved when superduopoly stations
move in together, and is it worth it? Physical,
technical and economic issues of station con-
solidations are evaluated two years after the
liberalization of the duopoly rules.

Feature Interview - Insight on
the Industry
Sometimes the view is clearer from the top. A
major player presents his/her views about whe,-e
radio broadcasting is headed.

Contract Engines;. Tower Lighting
Everything you need to know about compliance
with the latest rules in this critical area.

Managing Technology: Archival Storage
What audio recordings to keep and what to
toss is just one of many decisions that man-
agemert faces when considering this often -
overlooked issue. Formats, cost, storage and
longevity are some of the considerations, and
there are plenty more.

HF Engineering. RF Grounding
Proper grounding techniques are a little differ-
ent and more critical for high-powered RF sys-
tems than they are for typical audio facilities
This primer on RF grounding is full of useful
information for every radio engineer.

The Last Byte, News, Biz/People and
New Products.
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Report
Orban Optimod 9200
By Paul Marks

0
rban revolutionized broadcast audio processing
more than 20 years ago when it introduced the
original Optimod. Now, the company has another

first: the Optimod 9200, a DSP-based AM broadcast
processor. Why add a digital AM processor to the
product line? Perhaps to offer AM broadcasters many of
the features that have been available to users of digital
FM processors for the last several years. The significant

features include
simplified setup
through factory
preset settings
and a LESS -MORE

control; the flexi-
bility of having

Performance at a glance:
 Designed for AM
 DSP-based processor
 Simplified adjustments
 High degree of flexibility
 Optional AES3 VO
 First of its kind

many adjustable parameters for those seeking more
control; the ability to store and recall user preset settings;
and off -site adjustment with a PC and long-term stability
without the thermal and component aging problems
associated with analog circuitry.

All processing functions are accomplished with DSP
technology. Its functions include adjustable high- and low-
pass filters for the input audio and a broadband automatic
gain control that provides a consistent audio level to the
five -band limiter. A three -band receiver equalizer is includ-
ed to improve the sound delivered to listeners by compen-
sating for the typically limited bandwidth of AM receivers
and also allows the station to customize its audio tonal
balance. The five -band limiter and its distortion -canceling
clippers make the station sound more consistent, increase
density and provide peak control. An adjustable low-pass
filter is provided ahead of the output to meet occupied
bandwidth requirements, selectable for the country of
operation. The transmitter equalizer section can be used to
compensate for imperfections in transmitters and antenna
systems that can limit the station's apparent loudness and
coverage, with settings for day and night operation. One
thing that the 9200 doesn't do is stereo. It is strictly a
monaural processor.

The 9200 comes standard with an analog input and two
analog outputs that use 18 -bit A/D and D/A converters.
Each of the analog outputs has its own level control and
transmitter equalizer. The optional AES/EBU digital input
and output have 20 -bit resolution and support sample
rates of 32kHz, 44.1kHz or 48kHz. The user can select the
left channel, the right channel or a mono sum of the AES/
EBU input signal as the source. Separate output level and
transmitter equalizer controls are also provided for the
digital output.
With the exception of the level controls for the analog

outputs, adjustments to the 9200 are accomplished using
soft keys and a control knob. An LCD screen display with
large, easy -to -read characters provides labels for the soft
keys and other information. Ten -segment LED displays

provide metering of the input level, the gain
reduction of the broadband AGC and for each
band of the multiband limiter. Separate output
displays are provided for positive and negative
modulation.

The back panel
In addition to the XLR input and output connec-

tors, the rear panel has a ground lift switch to float
the circuit ground from the chassis for connection to an
unbalanced input. The DB25 connector allows remote
control of up to eight different functions, including preset
recall, day and night mode and analog or digital input
selection. An RS -232 serial interface permits control using
the included Windows (3.1 or 95) software directly or
through a modem for off -site control.

Removing the top cover reveals the main circuit board
with its eight Motorola DSP56004 chips. Surface -mount
devices are used extensively and, consequently, many of
the ICs are not socketed. A jumper on the main circuit
board permits the user to change the input impedance
from 3.6kfl (as shipped) to 60011 Another set of jumpers
changes the input sensitivity.

Some measurements were made at the transmitter site
test bench with the 9200 in the bypass mode. Frequency
response and distortion measurements were within their
specs. Noise was measured at -74.8dB with a 22Hz to
22kHz measurement bandwidth. The published spec is
-75dB from 50Hz to 20kHz. The RFI filtering of the input
and outputs appeared to work perfectly since no sign of
RF ingress was detected. Using tone bursts, the through-
put delay of the 9200 in the operate mode was measured
to be about 5.5ins.
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Going on the air
Setting up the 9200 is a straightfor-

ward task. When following the basic
system setup section in the manual,
the user begins to get a sense of the
flexibility that the 9200 offers. Inde-
pendently adjustable high-pass and
low-pass filters for day and night
modes set the system bandwidth.
User presets can be used to reduce
the system bandwidth if desired. The
manual discusses the benefits of op-
erating with reduced bandwidth un-
der certain conditions. Adjusting the
transmitter equalizer controls (low -
frequency gain and break point and
high -frequency shelf and delay) re-
quires observing an RF sample with
an oscilloscope while the transmitter
is fed by the 9200 with its internal
square wave generator active. It is

possible to defeat the 9200's internal
AGC when an outboard AGC is used.
A positive peak control adjusts the
level of positive peaks for asymmet-
rical modulation.

General-purpose medium, general-
purpose heavy, music medium, music
heavy, news, news plus noise reduc-
tion, sports and fine arts comprise the
eight factory preset settings that are
included to provide a starting point for
finding the desired sound for the
station. The general-purpose settings
are intended to complement voice
and music and the fine arts setting is
optimized for classical or jazz formats.
News plus noise reduction uses the
dynamic noise -reduction feature of
the 9200 to help quiet noisy sources.

Once a preset has been selected, it
may be altered by using the LESS -
MORE control. This allows adjust-
ment of the 9200 with one control
changing many parameters simulta-
neously. Advancing the LESS -MORE
control in the MORE direction results
in a louder, denser sound with in-
creasingly more of the negative side
effects (distortion, loss of highs, etc.)
associated with turning the process-
ing "up." Conversely, by moving in
the LESS direction, the sound be-
comes softer and less dense with
fewer side effects.

Individual parameter control is possi-
ble with the full control menu. Avail-
able parameters include AGC drive

HAVE 101)
SEEti TH

Mittlite CAE INC PO BOX 430 HAMBURG MI 43139 USA 810-231-9373 FAX 810 231-1631
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FM Subcarrier
Monitor/Demod

_t-7

Accurate measurement DI SCA, RDS and the new high-speed data
subcarriers. This precision monitor/demod is the ideal companion to
any FM Mod -Monitor. CI -.Eck these features:

 Dual -conversion desigr. with
precise digital tuning. Covers
54kHz to 99kHz in 1 kHz
steps.

 Displays subcarrier injection
level in percent and in
kHz -of -deviation.

 Demodulates audio SCAs,
shows subcarrier deviation
and audio level. Balanced
SCA program output.

 Optional RDS decoder plug-in
comes with software for
complete radio -data analysis.

MODEL 540 - $1150

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

www.inovon.com
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Field Report
and release time, gate threshold, bass coupling, multi -
band drive, multiband release, multiband clipping, noise -
reduction downward expansion threshold and high -
frequency clipping. In expert control, the user can adjust
final clipping and individual drive levels
to and output levels from each of the
bands of the multiband limiter. Eight user
presets are available for storing custom-
ized settings.
Two levels of equalization adjustment

are available. Basic equalization includes
gain adjustment for the low- and mid -
frequency bands. Also included is a ver-
satile high -frequency section that gives
the choice of using the fixed NRSC curve
or selecting other curves with steeper
slopes that can be adjusted to provide
greater amounts of boost. Parametric
controls for the low- and mid -range bands,
a DJ bass boost feature and a mid -bass
control are added in the expert equaliza-
tion menu.
The KVTO Berkeley facility presents a challenge to an

audio processor. Being a Class C station limited to 1kW
of power without night-time protection, KVTO is pro-
cessed aggressively to cover as much of the San Francisco
Bay Area as possible. To make matters more interesting

Uh-Oh ... We Should

Have Called

CORTANA
for
Affordable
Lightning
Prevention.

Let Us Design a System for You!
Stati-Cat provides a continuous. low -resistance dis-

charge path for the static electric charge on tall struc-
tures. Dissipation points are 1/8", type 304 stainless
steel rods ground to needle sharpness.They won't

bend, not even from ice and severe weather.

anColaalia
Call for FREE brochure!

P.O. Box 2548, Farmington, N.M. 87499
Call (505) 325-5336 FAX (505) 326-2337

KVTO is a time -brokered station programmed by many
different clients that provide audio with varying quality.

The 9200 has to be pushed hard to keep up with the
KVTO Optimod 9100 that has been modified for in-
creased loudness capability. Subjectively, I fmd the sound
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Figure 1. Functional block diagram of the 9200.

of the 9200 to be brighter and contain more high -
frequency detail than that of our modified 9100. It also has
a more "airy" sound quality than the 9100 on musical cuts
and voices. I was able to get a more satisfying bottom end
out of the 9200 with more dynamic feel and punch. In
critical listening with some voices, the 9100 has a warmth
and fullness in its mid -range that is not conveyed by the

More Reasons to Choose Gepco

Cost-effectiv.t. Quality Your choice of cable type, length and
color from our extensive selection. Delivered to you on time. Gepco
manufactures custom cable assembles, audio and video snakes. breakout
boxes, panels, patch bay wiring harnesses. direct boxes and prepackaged
cable assemblies for point -of -sale display. All Gepco cable and custom
products are made in the U.S.A.

We are authorized distributors for ADC. Kings. Neutrik, Switchcraft.
EDAC and many more. Gepco stocks audio and video cable in bulk and
will custom -cut to any length requirement for no extra charge.

1-800-966-0069
Ask your Gepco sales representative for a free catalog

Cable, Connectors and Custom Products

GEPCO INTERNATIJNAL, INC. 2225 W. Hubbard, Chicago IL 60612
312-733-9555 Fax 312-733-6416 TOLL -FREE: 1-800-966-0069

GE!)
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9200, which by comparison can sound
a bit lifeless.

The multiband limiter does a good
job of making the varying quality of
KVTO's program material sound more
spectrally consistent. This is not an
easy task. It can bring the audio from
a dull cassette recording up out of the
mud and make it sound brighter and
more intelligible. The noise and dis-
tortion of poor source material are
sometimes also brought up, but the
result is still a positive one creating a

more listenable sound.
Turning on the dynamic noise re-

duction and adjusting the downward
expander threshold almost complete-
ly removed a low -frequency room
rumble from one segment of a record-
ed program, but resulted in some
noise pumping on a hissy segment
that followed. The manual cautions
discretion when using the noise re-
duction, and that better results may be
obtained by turning it off if extremely
noisy audio is expected.

After five months of operation at
KVTO, the 9200 has been completely
reliable in the Orban tradition with-
out as much as a single glitch. The
Optimod 9200 offers an extensive
feature list, a high degree of flexibility
and rock solid stability. It can he an
easy processor to set up using the
LESS -MORE control for those seeking
simplicity or a complex processor
using the full control and expert
adjustments for those wishing to be
power users. All of these things are
available with the 9200 for less mon-
ey than you would pay for the Orban
analog counterpart with fewer fea-
tures and less flexibility.

Paul Marks is chief engineer of KBLX-FM/
KVTO-AM, San Francisco.

Editor's note: Field Reports are an exclu-
sive BE Radio feature for radio broadcast-
ers. Each report is prepared by well -qualified
staff at a radio station, production facility or
consulting company.

These reports are performed by the iiidus-
try. for the industry. Manufacturer's support
is limited to providing loan equipment and to
aiding the author if requested.

It is the responsibility of BE Radio to
publish the results of any device tested.
positive or negative. No report should be
considered an endorsement or disapproval
by BE Radio magazine.

HNAT1HINDESJ inc

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 like.
Contact us for details and dealer information.

audio
prccessing

"hnaturally"

IHNIATIHINDESJ inc
42 Elaine Street, l liumpson, CI

(860) 935-9066, 935-4242
Fax: (860) 935-9919

hi 1E61 NS N1.111111t.001111
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DELTRON GOTHAM
INTERCONNECTS MAKE SWEET MUSIC

111

AUDIO CABLES

Microphone cables
 Digital cables
 Multipair cables
 Ultraflexib,e
 Double shielded
 Digital mu:tipair cables

DGS
MOM A,

Deltron/Gotham
US Sales & Stocking warehouse

800-292-2834

CONNECTORS
 XLR's, 1/4" phone,

phono, and Midi's
 New -foolproof channel

identification for XLR's
 New -silent version 1/4"

phone plug
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Products
Modular, cost-efficient ISDN broadcast product line
Intraplex
0. IntraLink ISDN
multiplexer and
OutBack ISDN
codec: these ISDN
products allow
flexible use of
lower -cost ISDN
services for a wide range of
applications, including contribution and
distribution of program audio and interfacility intercom
communication, as well as data transmission for call
screening, automation system control and LAN connection;
IntraLink is a space -efficient unit that supports connection
and management of up to six individual BRIs in a three -

rack unit while allowing personnel to monitor and manage
multiple channels and codecs from a single point via a PC;
the OutBack is a compact, easy -to -use ISDN codec that
supports MPEG Audio Layer II and G.722 coding; it is ideal
for remote program feeds.

508-692-9000; fax 508-892-2200; sales@intraplex.com.
www.intraplex.com

Circle (160) on Free Info Card

Fixed vacuum capacitors
Comet North America
0. MC Mini -Caps: a family
of high -quality factor, high -
current capacitors designed
for use in demanding RF
applications; the MC Mini -
Cap capacitors are a reli-
able and cost-effective al-
ternative to using mica, ceramic "doorknob" or banks of
ceramic "chip" capacitors that can have limited current -

carrying capability and tend to show considerable ther-
mal instability; the MC Mini -Cap features a compact
design with a conservatively rated hold -off voltage of
15kV peak test; the unique design results in minimal
internal inductance and features high -quality RF electri-
cal connections that allow the capacitors to perform
reliably at frequencies up to 100MH / and higher.

203-852-1231; fax 203-838-3827
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Analog oscilloscope
Iwatsu America Inc.
 Model SS -7811: this oscilloscope is an eight -trace,
multifeature precision instrument that incorporates high-
speed automatic setup, full TV triggering with field and
line selection, a fast sweep to 2ns/div. and a five -digit
frequency counter with +/-0.01% accuracy; some of the
high-performance features include DC to 100MHz band-
width, 2mV/div. sensitivity and save/recall for 32 panel
settings; it also includes easy -to -use cursor functions and
offers a responsive multifunction control for hold off,
delay, trace separation and TV line.

201-935-8486: fax 201-935-8533; www.lwatsu.com
Circle (162) on Free Info Card
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Ultracardiod dynamic microphone
Electro-Voice
 N/D957: an ultracardiod dynamic microphone that
features a "clean sheet" design; this true -solution -oriented
hand-held vocal microphone was specifically developed
as an ultrahigh gain before feedback design; according to
Electro-Voice, it is without rival in high SPL performance
venues; it features a unique truncated profile, ultracardiod
pattern and peak -free response to provide a high-level
performance -oriented microphone; the N/D957 also in-
cludes the first hygienic windscreen assembly that is easy
to clean; a new design concept is incorporated to provide
both near- and far -field voicing and the integral person-
ality module can be configured for "up close and in your
face" or back-up optimization.

800-234-6831 or 616-695-6831; fax 616-695-1304
Circle (163) on Free Info Card

Product catalog available on CD-ROM, web site and
fax on demand
Andrew Corporation
 CATALOG 37: a com-
plete reference docu-
ment of all products and
services offered by An-
drew; it is updated on a
quarterly basis and the
784 -page full -color cat-
alog includes new sec-
tions on Andrew Insti-
tute technology train-
ing, wireless accessory
products, wireless RF
active products and base station antennas; the catalog is
available on the company web site (www.andrew.com)
or from the Andrew fax -on -demand service (800-861-
1700 or 708-873-3614).

800-255-1479 ( extension 301); www.andrew.com
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Product applications guide
Sabine
 The FBX Advantage: tips for
controlling feedback, pointers on
using the FBX Feedback Exter-
minator and definitions of of-
ten -misunderstood terms can
be found in this free booklet;
using easy -to -understand lan-
guage, the guide explains
what causes feedback and
discusses how to control
and avoid it; it also provides
clear explanations for terms, such as
comb filters, constant -Q filters and
before feedback

904-418-2000; fax 904-418-2001
Circle (165) on Free Info Card
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Review audio with ease
Prophet Systems Inc.
 Crystal Ba11: this product allows you to easily review
audio by typing the date and time of the audio to be
reviewed; retrieval is automatically pulled from the hard
disks of up to four computers or off DAT for instant replay
without interrupting any program being recorded; Crystal
Ball records onto compact storage digital DAT tapes.

800-658-4403; fax 308-284-4181; saleseprophetsys.com
Circle (166) on Free Info Card

Audio tubes product guide
Svetlana
1997 Audio Tube Product
Guide: this catalog provides
detailed technical informa-
tion, including performance
curves, for each Svetlana
audio tube, from pentode,
to beam tetrode to power
triode; the guide provides
information on the full Svetlana audio tube line and is
especially helpful for users buying new tubes for ampli-
fiers and OEM designers.

205-882-1344; fax 205-880-8077
Circle (167) on Free Info Card

DAB receiver in the works
Philips Electronics' Advanced Systems & Applications
Laboratory Eindhoven
 DAB 752: development has begun for this DAB receiver
that will be the successor of the Philips DAB 452, also
known as the DAB "reference" receiver; applications for
the DAB 752 will include monitoring and synchronizing of
DAB transmitters, field tests, lab measurements and mobile
data reception in combination with a PC; the DAB 752 will
be designed specifically for the professional user and will
feature a 19 -inch 2U high cabinet; other features include
Band III and L -band reception, half -rate audio support,
analog and digital audio output and PC -interface (RS -232)
for information logging and control; a prototype should be
available in November with the first products available in
the first half of 1998.

+31 40 2732080; +31 40 2737353; www.philips.com/sv/newtech/
Circle (168) on Free Info Card

AES router
Leitch

ASR -16x16:
this AES router
includes the
new synchro-
nous quiet switch (SQS) processor that guarantees quiet
switching of AES digital audio; the SQS provides two
processing steps: 1) synchronous switching that main-
tains AES framing during and after crosspoint switches
so that downstream equipment does not lose lock during
a switch, and 2) user -selectable crossfade that guaran-
tees a quiet switch between any two sources by fading
the two signals near the switch point; the fade may be
enabled or disabled, and the fade duration is user -
adjustable.

FM
QUADRAPOLE
why settle for 2
when you can have 4?

DCR-M Quadrapole
Broadband

Low ice sensitivity
Superior H/V ratio

Excellent pattern performance

For Multistation applications our
DCR-MBR offers these additional features

Low weight & windload
Station combining up to 12 MHZ

Reduced downward radiation

Contact us today for
a FREEcatalo9 on all of our

FM products includinc: filters, combiners,
transmission line, switches and more!

DIELECTRIC
Tower Road  Raymond, ME 04071
(207) 655-4555  Fax (207) 655-7120

email  dielectric@maine.com
www.dielecrric.com
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Affordable
Digital Autcornatk3r4

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 -ha -d drive or satellite auto nation 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-BSIUSA1
Try Before You Eiri.

[Mai the Sotto!

www.bsiusa.com

24 HOUR

$999
BSI
aroadcaot Saattwaa n hat...I...W.1W

800-231-9673; fax 757-548-4068
Circle (169) on Free Info Card Circle (62) on Free Info Card
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THAT -2 New Products
Telephone Handset Audio Tap

RCA & XLR
Line In and Out

No Batteries or
AC Needed

 Analog
Digital

 ISDN
 PBX

$225.0

JK Audio Remote
a s t Gear

Call 800 JK AUDIO (800-552-8346)
815-786-2929  Fax: 815-786-8502
www.jkaudio.com
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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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PDP series of tapes expanded
Sony Electronics' Recording Media and Energy Group
 Pro DAT Plus series of tapes: the PDP series of tapes
has been expanded to offer extended lengths of 15, 35,
50, 65, 95 and 125 minutes; the tapes now come with a
shatter -proof jewel case, providing greater durability in
the field and better storage for archiving; an anti -static lid
and a high -precision, temperature -resistant shell with a
sliding hub cover virtually eliminate dust and dirt.

201-599-3445; fax on demand 800 -SONY -022; www.sony.com
Circle (170) on Free Info Card

Digital network audio transceiver/recorder/editor
Nagra
 Nagra C -PP: a
digital network
audio transceiver/
recorder/editor
that incorporates
many of the per-
formance features
of the ARES-C in a lower -priced studio unit; like the ARES-
C, C -PP is designed around PC card FLASH memory
technology; instead of tape or disc storage units, the credit-
card -sized PC cards provide random access to recorded
data, are reusable, require less power and are weather and
vibration resistant; more than two hours of continuous
high -quality mono recording time is provided by a single
64MB PC card and the system has no internal moving parts
so it is virtually maintenance -free; a built-in ISDN codec
provides digital transmission virtually anywhere in the
world through the ISDN network.

+41 21 7320101; fax +41 21 7320100; mallenagra.com
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Pivoting panel -mount racks
Datatel
 PPM racks: these 19 -inch pivoting panel mount racks are
ruggedly constructed of 0.060 -inch steel and each unit is
equipped with 0.125 -inch thick multirails tapped with 10-
32 threads on one side and 12-24 on the other; a pivoting
hinge system is equipped with a positive stop that permits
the entire rail assembly to be tilted down away from the
chassis for easy punchdown; the racks allow easy rear
access and six models are available: the PPM -2, the PPM -
4, PPM -6, PPM -6-12, PPM -8-12 and the PPM -8-18.

201-616-7078; fax 201-616-7179
Circle (172) on Free Info Card

Ir

New additions to VM-3 series
Kramer Electronics
 VM-3M: a 1:3 microphone amplifier that splits a single
input source into three identical outputs without any
discernible signal degradation; like all products in the VM-
3 series, the VM-3M offers high -quality audio distribution
in compact housings that can easily fit in a toolbox or
pocket; it uses low -noise circuitry.
 VM-3AB: this product can be used as a 1:3 stereo audio
distribution amplifier, as well as a 1:3 balanced mono DA
with one channel being positive and the other negative; it
also splits a single input source into three identical outputs
with no discernible signal degradation.

888-303-5600; kramerel@netvision.netil
Circle (173) on Free Info Card
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Contract Engineering
Continued from page 12
standardize installation practices, the
Electronics Industries of America (EIA)
and Telecommunications Industries
of America (TIA) have collaborated to
create EIA/TIA 568. This guideline
covers all aspects of cabling methods.

Hubs, bridges and routers
The network hub acts as a common

terminus for networks configured in a
star arrangement. Depending on net-
work size, hubs range from a small
box with a few ports to a large rack-

mounted system with thousands of
ports. Hubs can be passive or active. A
passive hub is a resistive combining
network for LANs using coaxial -based
media and is almost non-existent.

Active hubs electronically regener-
ate the signals on its ports. Currently
available hubs support data rates up
to 100Mb/s and allow mixing and
matching of data rates, protocols and
media types. If you require data rates

in excess of 100Mb/s, switching hubs
are designed to complement the high-
er -performance protocols.

It's occasionally desirable to com-
bine two or more LANs within a
company. A bridge is a relay that
reads, buffers and sends information
between LANs operating on different
protocols and makes the two datalinks
appear as one to the higher -level
applications. A router is a network
device that relays network traffic be-
tween a LAN and other network
devices. Simple network management
protocol (SNMP) was developed to
simplify the task of managing hubs,
bridges, routers and network inter-
faces. Using a special program, net-
work managers can view, configure
and troubleshoot all devices on the
network using SNMP. I
Kevin McNamara, CNE, BE Radio's con-
sultant on computer technology, is presi-
dent of Exegesis Technologies, a consult-
ing firm in New Market, MD.

Managing Technology
Continued from page 16
scales, from on -premise paging, to
local and regional paging services
with multiple transmitters, to national
and global services linked by satel-
lite. Paging companies now offer
two-way capability where the user
can reply to messages. Now cellular
and PCS services are in the act, blend-
ing paging into their lists of features.

Datacasting has one key advantage
over the wired world - portability.
FM datacasting could have an advan-
tage over TV datacasting with mobil-
ity. The future of FM subcarrier data -
casting will hinge on its ability to offer
valuable information to users who
are in motion. It is interesting to note
that the three proponents of high-
speed subcarrier technologies have
highly mobile applications: highway
and traffic information, consumer
news and information and paging.
New radio datacasting standards, if
any are established, will have to take
advantage of the mobility that broad-
cast signals offer.

Somewhere between the wireless

world of PCS/cellular communications
and the wired world of the Internet.
radio datacasting has a niche of its
own. Yet, it does not look like it will
become a big deal for broadcasters.
Today's estimated $40 million in na-
tional annual subcarrier lease revenue
is dwarfed by the roughly $8 billion in
advertising revenue of FM broadcast-
ers. Broadcasters like the additional
padding put on the bottom line by a
subcarrier tenant. And there is clearly
room for growth as new users emerge.
The business of datacasting, however.
seems to belong to another industry.
unless we broadcasters come up with
a better way to use our auxiliary
bandwidth.

David Maxson is vice president of Charles
River Broadcasting Company, which owns
WCRB Boston and WFCC Cape Cod, and is
also a principal of Broadcast Signal Lab,
New England's signal monitoring company.

Editor's note: Some data and the charts for
this article were obtained from the NAB pub-
lication FM Subcarrier Report/Technology
Guide. This report is available from the Sta-
tion Services Department of the NAB by
calling 800-368-5644.

R/SVP BETTER
THAN EVER!

SAME Low PRICE .

 Now with input level selector.
Connect +bdbm line out or cassette to
R/SVP for -10dbm 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.

RISVP $149.75
SVP (no record out) $130.25

SOUND AMERICA

800-688-8208
Circle (68) on Free Info Card

AUDIO LEVEL
INDICATORS

11 I f.014

vu
.a

"hese high -quality, audio level meters give
you near -spec performance at a very favorab1r
price Rupd, space -efficient core magnet
design with taut -bond suspension is ideal for
broadcast or recording equipment in studio
stage, or location applications. Dials are buff
witn black and red markings Styles are avail
able for front- or bock -of -panel mounting, with
and without bezels Request catalog today

moo A v saco

HANDSOME

COLLET KNOBS
Selco s collet knobs meet the highest

standards of precision, durability, perform-
ance, and beauty Solid brass hardware is
bonded to a matte -finish, 94V-2 nylon body
Block or gray, with snap -on caps in a wide
selection o: standard and special colors
Full range ct sizes, types, and accessories
Attractive OEM prices

Request ull-color knob catalog today

Pi1-43) PRODUCTS CO.
709 N Fopfor St , Orange, CA 92868-1013

(714) 71243200 cx (800) 229-2332. FAX (714) 712-6222
http //www selcoproducts corn
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Business/ People
BUSINESS

Fidelipac, Philadelphia, agreed to market Grass Valley,
CA -based Graham-Patten's DMIX-41, a four -channel no -
frills mixer, as the Fidelipac DMR-41. The unit will serve
in the radio market as both a front end to the Dynamax
Digital MX/D radio console and as a router for automation
of radio programming.

Broadcast Electronics, Quincy, IL, was awarded a
contract in excess of $3 million by the United States
Information Agency, parent organization of the Voice of
America, in conjunction with the government of the
Hellenic Republic of Greece. Under terms of the agree-
ment, a total of 84 transmitters will be supplied over a 18 -
month period.

360 Systems, Westlake Village, CA, sold a Shortcut
personal audio editor to the IMS Radio Network, India-
napolis. IMS is owned and operated by the Indianapolis
Motor Speedway and has originated the radio broadcast
of the Indianapolis 500 for 45 years.

Additionally, 360 Systems announced that its products,
including a Shortcut, an Instant Replay audio player and
a DigiCart II recorder, were installed throughout the TV
and radio facilities of the Southern Command Network
(SCN) in Panama City, Panama. The SCN is part of the
Armed Forces Radio and TV Service Network.

IBA Technology, Inc., Green-
ville, NC, was selected by the Inter-
national Broadcasting Bureau to
provide critical components for the
modernization and retrofit of the
Voice of America medium -wave
AM station in Bangkok, Thailand.
Supplied under the contract were
RF inductors, phase sampling equip-
ment, coaxial isolation coils and

other high -power accessories.

Panasonic/Rainsa, Cy-
press, CA, announced that
Merging Technologies'
Pyramix Virtual Studio will
be used by the Montreux
Jazz Festival to record sev-
eral of the evening con-
certs directly to hard disk.
It will be the first time that
a computer -based recording system will be employed by
the festival.

Digital Courier International, Vancouver, announced
the availability of collect sending for radio stations on its
two-way North American network. With the company's
DCI Collect service, member stations can reverse charges
on delivery of commercials, voice tracks, music and other
short -form audio received over the network.

ABG, Audio Broadcast Group opened a sales office in
the Tacoma, WA, area. The office, staffed by Pat and
Bernice Medved, can be contacted at: toll free 888-565-
9960; telephone 253-565-9360; fax 253-565-9359; E-mail:
medvedeabg.com. The office's address is 6824 19th St.
West, Ste. 185, University Place, WA 98466.

PEOPLE
Frederick L Godard was promoted to president and

chief operating officer for Leitch Technology Corpora-
tion, Chesapeake, VA Bob Lehtonen will retain his
position as chief executive officer, but is resigning as
president.

Barry Margerum was announced as CEO of Euphonix,
Palo Alto, CA. James Dobbie, who has held both the
chairman and CEO positions since 1991, will continue as
chairman and will support the company on a part-time
basis.

'FM BROADCAST POWER AMPLIFIERS

The B-600 FM amplifier
600W++ of power you can rely on. Other models to 1.2 kW

Plug in the antenna
Plug in the exciter
Plug in the a.c.

... walk away.

Call 800-986-9700
Fax 408-986-1438

lib TiVileyR
AMPLIFIIPIS

TM SF NyM

115 PHELAN AVE., UNIT 10
SAN JOSE, CA 95112 USA

www.svpa.com

Mark Eagle was promoted to se-
nior vice president/director for Col-
umbine JDS, Golden, CO.

Andrew Greenebaum was ap-
pointed executive vice president and
chief financial officer for CD Radio,
Inc., Washington, DC.

WEB SITES
Kart -A -Bag www.kart-a-bag.com

Mediatron www.mediatron.com
PMA Marketing www.amfmtv.com
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DAB forum highlights the 103rd AES
convention
A forum on digital audio broadcasting (DAB) is one of

the highlights that will be featured at the 103rd AES
convention, Sept. 26-29, in The Jacob K. Javits Convention
Center in New York City. The broadcast forum on digital
audio broadcasting will take place Sept. 26, at 2:00 p.m.
in the Special Events Hall. A panel of experts will address
the critical issues related to DAB throughout the world
and will include representatives from NAB; EIA; Multime-
dia Communications Research Laboratory, Bell Labs;
Lucent Technologies; USA Digital Radio (Gannett); West-
inghouse Wireless (USADR); CRC (Canada); CD Radio
and CBS, Inc. Attendees can register in advance at
www.aes.org.

NAB call for presentations
The National Association of Broadcasters (NAB) has

made a call for presentations requesting proposals for the
NAB Broadcast Engineering Conference, NAB MultiMe-
dia World and NAB Communications and Connectivity
'98. The deadline for the one -page proposal and a brief
presenter biography is Oct. 31, 1997, and full manuscripts
are due by Jan. 30, 1998. If the proposal is accepted, the
author will receive an NAB '98 complimentary registra-
tion. Papers that are accepted will also be up for
consideration for publication in the 1998 Broadcast
Engineering Conference Proceedings or Interactive In-
sights '98: A MultiMedia Compendium. For more informa-
tion, contact John Marino, vice president, Science and
Technology, NAB at 202-429-5391 or E-mail to
jmarinoenab.org.

NANBA supports worldwide standard for HF
digital audio broadcasting
The North American National Broadcasters Association

(NANBA) is urging all major worldwide broadcasting
unions to adopt a single worldwide standard for high -

frequency digital audio broadcasting. According to NAN-
BA secretary general Bill Roberts, a single global stan-
dard would allow manufacturers, broadcasters and con-
sumers to have superior access to programs without the
extra burden of having to choose between incompatible
technologies.

High -frequency digital audio broadcasting could re-
place analog high -frequency broadcasting, currently the
international standard for broadcast short-wave bands.
The growing demand for higher -quality broadcasts com-
bined with the increasing band congestion is driving the
standard and advanced HF digital development projects
are already under way in France, Germany and the United
States.

@Home Network expands services
The @Home Network (www.home.net) has teamed up

with Internet music partners NetRadio Network
(www.netradio.net) and TheDJ Network (www.thedj.com)
to offer high fidelity music, news and sports content.

In addition to receiving diverse programming, @Home
subscribers can receive a new broadband audio service,
dubbed "Tuneln" that delivers high -quality audio streams
directly to a user's desktop at 80kb/s. The @Home's high -
bandwidth service allows users to tune in even while
browsing on the web and it is always on. @Home
subscribers can use the beta release of the Tuneln feature
located on the home page or the pop/arts page where
they can choose from eight different music channels. The
Tuneln feature also offers interactivity so that users can
find out the title of the song that is playing, get more
information about the artist or purchase a CD.
Tuneln will feature live music events, technology news

and sports talk/news through partnerships with N2K's
Music Boulevard, CNET Radio and CBS SportsLine. In
order to begin listening, subscribers need Progressive
Networks' Realplayer, which is included in the latest
version of @Home's customized Netscape browser.

NEW! 013(31 AUDIO LINE TESTER
Ilie new vi x is a batter) ptiv..ered audit) line testing ,stem
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 - eve,

use two Qboxes as a basic intercom.

ce Order a Qbox today, tura
reduce installation and setup I

I Drop a Qbor into
every

time anywhere audio XLR t -,,, tocikit!
cables are used.

99 LING ROAD
ROCHESTER. NY 14612

http://www.whirlwoodusa.com
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Pristine

RaFiDi:iRE "...it's fun to use!"
mann .0.74311. Damn nacHEI
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"Pristine RapidFire is great, it's fun to use! It's got
everything a station would want in a digital system. We
use RapidFire in both Live Assist and Auto modes, all
day long and it never gives us any trouble."
Matt Sedota, WNW, North Myrtle Reach, SC

West & International East
310-670-7500 risdne 864-292-0300sonFax 310-670-0133 w

Fax 864-292-9030

litOrMALLemeallicOom

Satisfaction
Guaranteed!

Pristine RapidFire is the industry's most
powerful, fun to use, Digital Studio System!
RapidFire will save you thousands of dollars over
other high -end digital systems, while offering
superior features and bulletproof reliability.
RapidFire's Quick Picks make it easy to add or
change music, commercials, promos, and last
minute insertions simply by point and shoot.
RapidFire masters live assist, walkaway, and
satellite operations. Playback three audio sources
simultaneously while recording a phone bit or
timeshifting a network feed. Call us to find out
how easy and affordable it is to harness the power
of Pristine RapidFire for your station!

EAS1
-COMPATIBLE

Quick Pick Screen

Circle (78) on Free Info Card

Designed for Precision Timing''. ESE Master Clocks & Accessories have been meeting industry needs for
more than 25 years. Whether using GPS. VVWV. 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

86 BE Radio September/October 1997
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Buy simplicity,
reliability and service EAS

Price $1750.00

Equipment required for
F.C.C. Jan. 1, 1997 deadline

Phone 614-593-3150
GORMAN-REDLICH MFG. CO.

257 W. Union St. Athens, Ohio 45701
FAX 614-592-3898

 5 two-way RS -232 inputs/outputs 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. _ 2 year warranty
 Automatic interruption of program audio for

unattended operation.

 4 line 40 character LCI) display with LEI) .Backlighting
 20 key keypad to program unit, set modulation level,

set input levels

 Will handshake with atittimaiiim equipment

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

 ALso available printers, weather radios, antennas for weather radios. crystal controlled synthesized FM
digitally tuned radios, remote signIxwmis, cables for interconnection, character generators.
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N FIRST STRIKE CAPABILITY

Lightning Master® TOWER LEG GROUNDING STRAPS are designed
to supplement and upgrade your existing low -resistance tower grounding
with a LOW -IMPEDANCE PATH to ground for high frequency transients
produced by lightning strikes to and near your tower.

This strap offers

a large surface area contacting the tower leg
' a gentle transition to the grounding leads
 long leads designed to be exothermically

welded directly to ground rods

Don't take chances, insist on Lightning Master(R)
TOWER LEG GROUNDING STRAPS for a LOW-IMPEDENCE PATH
to earth ground.

Other products offered by Lightning Master®
 Structural Lightning Protection
* Transient Voltage Surge Suppressors
 Bonding and Grounding Products

PHONE:800 749 6800
FAX: 813 461 3177 LightningMaster
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Cis / your single source for:

FM Antennas and Filters
A. Mounting System

Towers & roles

Lightning Protection
Grounding Systems
Installation & Service

Call for special package price.

r-FAI
C- II i LECTRONICS RESEARCH, INC.

812-925-6000
SI--IFX series FM Antenna

and X. Mounting System
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See us at NAB Radio Show, Booth #530

AUT. GRAMCORPORATION

FOR THAT SLEEK LOOK!

Submount Your Pacemaker Series

Audio Console

AUTOGRAM CORPORATION
1500 Capital Avenue  Plano, TX 75074

(800) 327-6901  Fax: (972) 423-6334
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World Leader
BENin

INTERNACIONAL AM - FM
Transmitters

AM & FM Pre -Owned Units in Stock

 ALL - Powers
 ALL - Manufacturers
 ALL- Instruction Books
 ALL - Complete
 ALL - Spares

Call and take advantage of our liberal trade-in plan.

Tune and test on your frequency, available on site.

Complete inventory on request.

Dick Witkovski - President
Robert Malany - National & International Sales

Rich Witkovski - Sales and Service

Besco Internacional
5946 Club Oaks Drive, Dallas, TX 75248

Phone (972) 630-3600 Fax (972) 226-9416
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 69,000+ Products
 135 Manufacturers
 33 Years In Business
 Same Day Shipping

MOUSERELECTRONICS

FREE
356 page catalog

800-992-9943
817-483-6828
Fax: 817-483-0931

958 North Main St Mansfield, TX 76063 http.//www mouser corn cataingicmoti,,
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BROADBAND FM
RF AMPLIFIERS

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

8-300

Features:
 100% solid state
 No tuning required
 Rugged power supply
 VSWR, current & temperature foldback
 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

The XT Line of
Exciters/Transmitters

'11111111111111111.. -.'.

Compact size Lp to the high power models, FCC
approved as exciters or low power transmitters,
the XT line from BEXT comes in the 20, 30, 100, 150
and 300 Watt power levels, with 500 and 1000 W
soon to follow.

Like every BEXT exciter, all XT's have outstanding
specs, are frequency agile, user friendly, offer an
impressive list of optional features - including a
built-in stereo generator card - and are
meticulously covered by the Global BEM- 2 -year
warranty.

Call today for your catalog with BEXT's full line of radio & TV exciters,
transmitters. amplifiers, boosters, translators and STL's or view it on-line!

MIXTThe Low Power Leader
1045 Tenth Avenue  San Diego. CA 92101 USA  http: www.berl.com

6'9-239-8462 - FAX: 619-239-8474  E-mail: mai10.)bext.corn

Cycle (861 on Free Info Card

Your Best Source
For Power Bib !
Visit Us at the
NAB Radio Show
Booth #1038

 EXTENSIVE INVENTORY
 IMMEDIATE SHIPPING
 EXPORT PACKAGING
 BEST WARRANTIES
 EXCELLENT PRICING
 SUPERIOR SERVICE

PENTA LABORATORIES
21113 Superior StreetAll"---,== Chatsworth, CA 91311
Phone: 800-421-4219
818-832-3872 Fax: 818-882-3968= E -Mail: sales@pentalabs.com
Internet: http://www.pentalabs.com
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TSA SITES, INC.
Gregory B. Daly
2201 Wilson Blvd., 3rd Floor
Arlington, VA 22201
703-807-0000
703-807-1900 Fax
(888) TSA-SITE
(888) 854-7460 (FCC/FAA)
104174.654 @
COMPUSERVE.COM

Over 300 towers measured to
date, 40% found non -compliant.
Protect your revenue stream and
your FCC licensee/tenants with
reliable, accurate measurements
which ensure compliance.
Multi -state bids, waivers and
references available. FCC and
FAA filings including follow-up
services. TSA uses only dGPS
and laser instruments to
measure facilities. Member
SBE. TSA is affiliated with
TeISA, Inc. Over 5,000 site
locations since 1983. ASB
printouts available.

REGISTRATION
Circle 89 on Free Info Card

TRANSCOM CORP.
Serving the Broadcast Industry Since 1978

Fine Used AM & FM Transmitters and Also New Equipment.
For the best deals on Celwave products.

Andrew cable and Shively antennas.

100W FM 1985 Harris FM1OOK
10KW FM 1965 ITA 10,000B
20KW FM 1977 RCA BTF 20E1
20KW FM 1973 Collins 831G
20KW FM 1972 CCA FM20,000DS
25KW FM 1982 Harris FM25K

1KW AM 1975 Harris MW -1
5KW AM 1979 Harris MW -5A
5KW AM 1980 Harris MW -5A
5KW AM 1980 Collins 828E-1
5KW AM 1982 Continental 315-F
5KW AM 1982 Continental 315R-1
10KW AM 1986 Harris MW-lOB
50KW AM 1978 Continental 317C-1
50KW AM 1981 Continental 317C-1
50KW AM 1981 Harris MW -50B
50KW AM 1982 Harris MW -50B

1077 Rydal Road #101. Rydal PA 19046
800-441-8454  215-884-0888  FAX No. 215-884-0738

VISIT OUR INTERNET SITE -*WWW.TRCORECOM
SEND YOUR E-MAIL REQUESTS TO TRANSCOM@TRCORP.COM

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 ELECTRONICS, INC.
Communn tall,t,

4555 Groves Road, Suite 12 Columbus, OH 43232-4135

Circle (90) on Free Info Card
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Broadcast Tools
Has The Right Switcher For You!

VS ° NW,
See 80°
80 SZbg. b

3X2

8X2A

MEMO
6X1B

SS 12.4

From the 2X1 that switches between two stereo sources feeding a single

stereo output, to the microprocessor -controlled SS 124 with twelve stereo

inputs feeding four stereo outputs, we have a switcher to fit your applica-

tion. Designed by broadcast engineers for broadcasters, our switchers offer

excellent audio quality, removable I/O connections, remote control capa-

bilities and flexible mounting accessories, plus most models can be used as

source routers. For your next project use the right tools - Broadcast Tools!

Check out our new web site for additional information and a list of disributors!

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

BROADCAST
tools

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

Circle (92) on Free Info Card

fRoscom.
BROADCAST EQUIPMENT SPECIAL ISIS

For All Your
RF And

Audio Needs

Announcing Our New Third Office!

For Our Middle Atlantic and Midwest Customers,
Please Contact RICK JOHNSON

For Great PRICES + Excellent Personal SERVICE
Phone: 804-974-6635 Fax 804-974-9942

If we have talked before, let's talk again

For a single piece of equipment or
before you build that new station'

Don't forget John Shideler in the West
Or

Bob Stewart in the Southeast

VISA
When You Want

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

Your Bottom Line Is Only
as Good as Your Coverage.

Shively Can Predict
Your Coverage

Better than Anyone Else.
Years Experience

>  Full -Service Provider

 Multi -Station Solutions

 FM & UHFAntennas

 Filters & Combiners

 New B -Line Coax

Shively Labs,

because ...
... it pays to be heard!

P.O.Box 389, Bridgton, ME 04009 USA
Tel.: (207) 647-3327 FAX: (207) 647-8273

e-mail: sales@shively.com
- An Employee -Owned Company -

Circle (95) on Free Info Card

POWERFUL DIAL -UP CONTROLLER

- CircUitWerke,  
Shown with optional Rack Mount

The new CircuitWerkes DR -10 Dial -up remote
control is perfect for stLdio & automation control.
With features not founc anywhere else, you might
be amazed at the DR -10's list price of only $439.00.

10 Dry relay contacts out (2 are DPDT for audio, etc.).
Auto -answers on user selectable ring number and
auto -disconnects at call's end.
Each relay can be independently set to function as a
momentary closure, latching closure with distinct
on/off codes, or interlocked latching with other relays.
Up to 8 digit user set 3assword prevents pirating.
Any relay can be assigned to any tone(s).
Eaci relay is programmable to beep when activated.
Twc-tone & detection delay modes eliminate falsing.
4 Status inputs can dial 4 numbers and control relays.
A simple, built-in audio hybrid lets you control
equipment while moni:oring a local audio source.
Provides an active, balanced, phone line audio output
All outputs appear on easy to use screw terminals.
Program it with any DTMF phone or encoder.
Retains its settings after a power failure.

CircuitWerkes
(352) 335-6555 / Fax 331-6999

3716 SW 3rd Place, Gainesville, FL 32607
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Here's A Gift From Our Engineers and Accountants...
From our engineers:
>100 dB signal to noise
< .005% harmonic distortion
+1- 0.1 dB 20Hz to 20KHz frequency response
> -90dB crosstalk

From our accountants:

$399.00*
*including external power supply

"Distribute your audio, not your whole budget"

1..t.11.A. .44

DA -8S Distribution Amplifier

Zercom
CORPORATION
BROADCAST

800-950-4260
Available through all major dealers

Circle (96) on Free Info Card

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-; 848 for all the details today!

)
41
0

PROFESSIONAL SERVICES

JOHN H. BATTISON 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

11EXEgosIs Tochnolo111411
Technology Consultants

Design- Protect Management- Systems Integration - Instillations

Aucho. Video. Data. RF. LAN &WAN

Kevin McNamara President
P 0 Box 278
New Markel MD 21774

301 865 1011
Voice FAX

EXEGESISICAOL COM
I Ma'

II I1 HAMMETT & EDISON, INC.
CONSULTING ENGINEERS
RADIO AND 11ELEVISION

DANE E. ERICKSEN, P.E.
Box 280068
San Francisco, CA 94128
707/996-5200 707/996-5280 Fax

Curtis Chan
President

RUSS

BERGER

DESIGN

GROUP

INC

INDEPENDENT CONSULTANTS

SPECIALIZING IN:

RECORDING & BROADCAST FACILITY

DESIGN & PLANNING,

ARCHITECTURAL ACOUSTICS.

NOISE & VIBRATION CONTROL

& TECHNICAL SYSTEMS DESIGN

912/661 s..

144

972/934 3935

CHAIIIHISSOCIATES
Strateglt !Marketing  Public Relations  Ads,

1107 Shadow Lane. Soda
P.O. Box 5509
Fullerton. CA 92838-0595
Phone: (714) 447-4993
Fax: (714) 578-0284
Pager (714) 506-1357
I Mad 9.1vnet nett om
ompts,rr, 27117

HELP WANTED
RADIO CHIEF ENGINEER Chief Engineer
wanted for Tucson, AZ radio stations. Should
have experience as radio Chief or Assistant
Chief Engineer and with the installation and
maintenance of broadcast RF systems. Skills
should also include the installation and main-
tenance of radio studio and computer based
station automation and digital audio produc-
tion systems. Experience maintaining Dalet
station automation systems and CNE or CNA
certification a plus. Send resume to Randy
Price, Journal Broadcast Group, 720 E. Capitol
Dr., Milwaukee, WI 53211, fax (414)967-5540, E-
mai I price@journalbroadcastgroup.com. Jour-
nal Broadcast Group is an employee owned
and equal opportunity employer.

HELP WANTED

International
Account Manager

360 Systems is a leading manufac-
turer of advanced digital audio prod-
ucts for radio, TV and commercial
markets, with export sales to over 60
countries. If you have a background in
broadcast or pro -audio, we would like
to talk to you about joining our world -
class export department. This challeng-
ing position is for salesmen interested
in world travel, experienced in inter-
national markets, and with technical
aptitude. For further information visit
our web site at www.360systems.com.

Applicants are invited to send a letter
outlining career objectives, together
with resume and salary history to Rob-
ert Easton, President, 5321 Sterling
Center Dr., Westlake Village, CA
91361.
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Last Byte

Satellite DAB update
By Skip Pizzi, editor in chief

There's been plenty of action lately in Satellite DAB
(S -DAB) for the United States. In April, the FCC
auctioned two licenses for S -band service (2,320-

2,345MHz) to the highest bidders: CD Radio and Ameri-
can Mobile Radio Corporation (AMRC). Since then, both
companies have been moving forward in their plans to
launch service, scheduled to begin in late 1999.

The two companies eventually expect to offer between
60 and 100 channels of pay -radio programming, with
subscriptions costing approximately $10 a month or less.
CD Radio has been more specific about its programming
plans, which include 30 CD -quality music channels and
20 news/sports/talk channels from its twin satellite sys-
tem. (Both birds are being built by Loral Aerospace, and
each will beam the same signal in a transmit -diversity
scheme.)
The antenna required is a silver -dollar -size disk that

must have line -of -sight to one of the satellites, thus
ruling out most in -building listening. In fact, CD Radio
calls its service satellite -to -car radio. But even car -
mounted antennas won't see a satellite in densely
constructed "urban canyons." Satellite DAB, therefore,
may experience its worst reception in the areas of
highest population.

This could be solved with terrestrial "gap -filler" repeat-
ers, but neither company is committing to this. Their plans
seem to center on smaller markets and rural areas first,
where less choice in radio programming currently exists.
Nevertheless, it's likely that COFDM-style transmission
formats will be adopted, allowing on -channel terrestrial
repeaters.

Receiver ideas
Like DBS-TV, it's expected that each of the two services

will require a separate receiver. Like cable radio, the
receivers will likely display artist and title data in a text
window.

In addition to seeding the market with three -band (AM/
FM/S-DAB) radios in new cars and trucks, CD Radio is
developing an adapter and wireless antenna for easy
aftermarket conversion of existing car audio systems by
consumers. The receiver will be fashioned to plug into a
cassette or CD slot and internally couple with the player's
audio pickup. A faceplate on the adapter will remain
exposed for tuning control and display. The battery -
powered antenna will stick to the inside of the vehicle's
rear window and retransmit its wideband pickup across
the passenger compartment to the receiver.

Market questions
As with any DBS system, start-up costs for S -DAB

operations are high. AMRC paid $89 million for its license,
and CD Radio paid $83 million. (Congress had hoped to
raise more, while CD Radio had hoped to pay less with
a Pioneer's Preference, which was denied.) Add another
$300+ million for satellite construction and launch, plus
the cost of operations, and each company is facing
expenditures on the order of $500 million before the first
customers sign up. Further revenue drain may occur if the
S -DAB companies have to subsidize receiver manufactur-
ers (like DBS-TV services do today).

On the other hand, if S -DAB is a hit, these two operators
will have the market to themselves, and their license fees
could seem like bargains. Analysts cite a figure of
approximately one million subscribers each for the ser-
vices to break even, and best -case estimates forecast that
the two services could have a combined listenership of 15
million by 2003.

Until then, however, plenty of patient capital will be
required. AMRC is blessed with the deep pockets of its
parent companies, among them AT&T and GM/Hughes.
CD Radio is less well -endowed, relying on private inves-
tors and venture capital. It's been successful in raising
enough to keep its 10 -person operation going for now,
but still has a steep funding hill to climb.

S-DAB's ultimate success may rest simply on whether
listeners will pay for radio service. Will the choice, content
and nationwide uniformity of S -DAB service be sufficient-
ly compelling to get people to subscribe? Will the quality
of service and coverage be good enough to keep
subscribers around?

Finally, if the subscription model is unsuccessful, will
these services convert to tried-and-true commercial radio
operations? Nothing in their licenses precludes this, and
some pundits have observed that it may be the S -DAB
services' ultimate plan, with the subscription idea serving
simply to deflect some of the NAB's opposition until
licenses were granted.

S -DAB supporters claim that most who will listen to
S -DAB service are already lost to local radio by their
preference for cassette and CD players or they are at least
already dissatisfied with existing choices. If so, today's
trends among radio stations to eliminate local content and
move toward further homogeneity of format play right
into S-DAB's hand. Keeping a strong, vibrant, unique and
locally rooted service is the best defense for radio stations
against the coming competition from the skies.
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THE FUTURE OF RADIO IS HERE
NuStar is ON -AIR

Cleaner, Clearer, Quieter
DIGITAL AUDIO IS. THE DIFFERENCE

The sonic quality of WEG9-FM in Memohis is really very good and it just gor. bet-
ter. Their NuStar 3000 Series installed quickly and operates flawlessly. The
Mornirg Wake-up Crew, TIM, BEV, and BAD DOG are pictured above at the ccntrol
surface. T -n SDencer (RD.) says "The great thing about it is that it's Digita:, but
operates like the regular Board we're used tc. We feel that's important because
with the new ccnsole, our staff hasn't bad any operator miscues at all.
The transitioi was seamless."

- AND IT'S READY FOR YOU AND YOUR STATION -
With ne-w equipment technology and your air time on the line

The Name You Can Trust To Deliver Is:

OUDITRON ICS
3750 Old Getwell Road, Memphis, TN 381-8 USA

Telephone: (901 362-1350 FAX: (9011 3E5-8629
www.auditronics.com E -Mail: sales@auditronios.com
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