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Pristine mic preamps, natural EQ, beaucoup exclusive
features, astonishing headroom, an extra stereo bus...
and tens of thousands of enthusiastic owners.

l “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.”

{1.5., Martinez, GA)

I “Finally, a lightweight/
compact mixer loaded with
practical features that delivers
clean, no-noise sound!”

{R.B., Franklin, WI)

Il “Beautiful layout and the
smoothest faders I've ever seen
in a compact mixer.”

(B.L., Cedar Hill, TX)

B “Great product. Clean
sound. Live
recordings are
great! (DL,
Denton, TX)

B “Ireally

like the Control
Room mixing and Alt
3-4.” (R.P, Fort Lee, NJ)
B “lam greatly impressed
with the very low noise of the
mic preamps.” (TT, Belair, SA)

B “I really dig all the features
you pack into such a small
price. My 1402 was really easy
to getinto and use.”

(RR., Murray, UT)

8 “I didn't believe the
hype until | bought an
MS1402-VLZ. NOW I
believe the hype.”

(1€, Toronto, ON)

8 “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. i 0

Options and versatility E223
out the wazoo, from hardware
design right down to panel
labeling.” (JH, Ithaca, NY)

B “Ireally like the EQ points
you’ve chosen and the EQ
curves.” (B.M.. Lanseshore, MA)

B “Plastic mixers can break
easily. The MS1402 is made of
metal!” (M., Shorewood, IL)

B “1 will be using the MS1402
to track alt keyboards on
MANDBWDWTTWEL* for
AtlanticRecords.” (R H. New York NY)

*Major act, name deleted because

we don't want to tangle with
entertainment lawyers.
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8 6 mic preamps.
The same high
headroom, ultra-low S5
noise (~129.5 dBm y

E.LN.} preamps used {9 3
in our 8Bus studio q_\fm

I Low Cut Filter lets you use
LF EQ without boosting mic
thumps, room rumble, and P-

Exclusive Mackie cirauitry.
B Trim with -10dB “virtual

consoles. pad” and 60dB total gain range.
B 6 mono E ¥ EFX to Monitor switch folds
and 4 stereo line reverb or other effects back
level inputs.

into the Aux 1 stage monitor
[ 2 aux sends per
channel.

[
Pre/Post
Aux 1 mode switch.

¥ 2 master aux returns.

¥ Balanced XLR out-

puts switch between mic & o3
line band EQ.
levels. Others may have

Bal./ copiedourEQband §
J unbal, centers but not the
. - 174”TRS | clean, musical
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= outputs, sound of ourunique

circuit design.
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chassis.

Wl Easy level setting viaLED
display; in-place stereo solo
feature maximizes headroom &
minimizes noise.

B 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.

= u
control for precise [
stereo mixes.

W Alt3-4. The — I
MS1402-VLZ's Mute
button is really a
second stereo bus
in disguise. A
Mackie exclusive.
[ 60mmfaders ==

with true log taper

for accurate fades

throughout the controls’ travel.

L— [ AFL/PFLsolo
mode switch.

pops, or losing audible low bass.

feed. Another Mackie exclusive.

ever worked with.” Iy
(RS, Fergus Falls, MN) ﬁ
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steel toudness pan !

B “The Alt 3-4/Mute is
ingenious!” (B.L., Cedar Hill, TX)
B “On my test run —a live
acoustic show — I was
impressed by the quiet and
user friendliness of the
MS1402-VLZ. The audience was
alsoimpressed with its crystal
clarity.” (F.A, Bloomington, IL)
B “The ‘RUDE’ solo light is
certainly that, but you never
have to worry about leaving it
on by mistake.” (LB, Winnepeg, LB)
B “The Low Cut button is a big
help in cutting boomy
stuff
when
running a
¢ bigbass
, andarch-
~ top guitar
live” (GS,,
Kirkland, WA)
B “The quality of
the EQ is amazing! |
was blown away by the
tone and clarity”
().D., Pomeret, CA)
I “The MS1402-VLZ is great —
excellent specs {l teach audio
engineering) and really clever
routing options.” (1P, Los Angeles. (A)
@ “What | heard when
hooked up my MS1402-VLZ was
exactly what | wanted to hear.
Nothing. Cleanest mixer | have

e,
-r._,Q

_ [l “Thel402
RULES! People all
the time come and
tell me how
wonderful the
sound is.”

{PF, Cinncinati, OH)

B “Itsurvived and played
through a glass of iced tea
spilledall 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)

B “lI 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)
I “Great product!” /
(CB., SanFrancisco, (A}

1195 JO YLIOU SAIW (3] ‘YA 'IIHIAUIPOOM U SUBLSaQ) anpIepy JE I0M OUM SXIO) +00Y 34} JO M3) ¥ ‘MOjag

Toll-Free in the US, 800/898-3211 ¢ Int'l. 206/487-4333
E-mail: sales@mackie.com e www.mackie.com « NASDAQ: MKIE




» ;-.-

Wworld Standar Digital

FM EXxciter

When we introduced the your station is capable of
DIGIT™ we knew it was producing.

going to be a world class Included with the DIGIT™s
FM exciter. In a little over a year the digital input module is a DSP
DIGIT™ has proven to be the world  paged digital stereo generator
standard with over 500 DIGIT which provides lower distortion
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exciters shipped. and greater separation than an
The DIGIT™ FM exciter can 2 B L

convert studio standard digital audio
(AES/EBU) directly to FM stereo with
no analog steps. Additionally, an
analog input module is available to - A .
accept analog composite stereo for Y digital recording studlos.MHarr
those who have not yet upgraded to exclusive DCL allows DIGIT™ to

digital. sound louder than competing FM
Direct Digital Synthesis is exciters without over-modulation.

accomplished with a numerically The DCL uses “look ahead”

controlled oscillator. This digital circuitry to predict and correct

competing exciter. Also, included
is a digital composite limiter (DCL)
which is an implementation of the
WAVES L1 Ultramaximizer™, used

Harris DIGIT™ Signal Blocks
shows that although DIGIT™

is revolutionary, its technology
is easy to understand.

'S The DIGIT™ 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

implementation of FM assures you  overmodulation peaks before they wide range of “Clearly Digital™"

of the highest quality sound that can occur.

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

Circle (4) on Free Info Card

products for all your broadcast needs.
Harris Corporation
Broadcast Division

U.S. and Canada
TEL: 217-222-8200
FAX: 217-224-1439

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

http://www.broadcast.harris.com
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The Missing Link in your Digital Air Chain
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Broadcast Consoles
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Rackmount Audio Engine’

32-bit floating point DSPs
Run two consoles from one engine
Easily connect automation systems

ory Direct factory support via modem
nelp @logitekaudio.com - http://www.logitekaudio.co
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Editorial
Getting to know your TCO

rom 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 fota/ 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 77% 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’ 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

dio
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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 /ess 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 pegple 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 propetly — including user training — and
hire the right people or organizations to carry it out.
Otherwise, you're better off sticking with carts and reels.

ey P

Skip Pizzi, editor in chief

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

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



Digital Audio Champion

T ® T he winning Digital Glue team now includes
L E I c H digital audio. The range consists of AES/EBU

17

Canada / International UsS.A
Tel : + 1 (416) 445-9640 Tel : + 1(800) 231-9673
Fax: + 1(416) 445-0595 Fax: + 1(757) 548-4088

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!

AES- 6830

o — e

Europe Eastern Europe Japan Australla Brazil
Tel : +44 (0) 1256 880088 Tel : +49 (89) 4900-2042 Tel : + 81(3) 5423-3631 Tel : 011-61-2-2999-2355 Tel : +55(11) 867-0218
Fax: +44 (0} 1256 880428 Fax: +49 (89) 4900-2043 Fax: + 81(3) 5423-3632 Fax: 011-61-2-9399-2366 Fax; + 55 (11) 867-0408
http:/fwww. leitch.com
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Road trip!

abor 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: #t'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

BE Radio  September/October 1997

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.

L. Seldl..

Chriss Scherer, editor

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



If you're tired of lugging half a
studio out to your remote broad-
casts, lighten your load by taking
a Buddy irstead. The Buddy
handles your program mix,
headphone feeds, communi-
- cations, codec return anc
» PA feed. It werks well with
» any ISDN codec, POTS codec,
\> RPU, cellphone or telephonz
line-and even has a built-ir
frequency extender.
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LAN basics, part 2

By Kevin McNamara, CNE

ast 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 eachend

el Engineering

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-TX (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 foken 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.

and are connected through a “tee” BUS

connector.
* Ring. Similar to the “bus,” except the
ends are joined, hence the name. In

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

» Asynchronous transfer mode (ATM).
Atechnology based on high-speed pack-

practice, the ring configuration actual-
ly consists of dual counter-rotating
concentric rings. Devices attached to a
ring network will have “in” and “out”

L=

= = =]
— TE——
LN

et switching, ideal for multimedia and
other complex applications. ATM is
capable of data rates from 51Mb/s to
622Mby/s.

ports.

e 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

By definition, network protocol re-
fers to the rules that govern how any
two or more elements on a network

RING (OR TOKEN RING)

* Copper data distribution interface
(CDDI). FDDI using copper-based me-
dia instead of fiber.

e 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.

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.

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-

Currently, the 100Mb/s Ethernet pro-
tocol has become the LAN protocol of

choice for most new installations. Keep  and star).

BE Radio  September/October 1997

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

puts or passing real-time informa-
tion. Some of the 10Mb/s Ethernet
standards are:



Plug into the smartest audio workstation ever created.

The new AUDICY" was designed from the ground up to do what no other broadcast audio work-
station has done: plug directly into the creative mind. Unlike complex warkstations, 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 “irtual 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—warking on up to 24 tracks. Iﬂ tro dUCiﬂg AUDIEY

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

including compression. EL and reverb. AUDICY even lets video peaple plug into advanced audia production
with flexible SMPTE features. All of which means that creative minds can spend less time leaming, more
time creating. and still get on-air. on time. The genius of AUDICY is in making power simple.

orban

H A Harman International Company

© 137 Orban. Inc. Orban and Audicy are registered trademarks 1525 Alvarado St.. San Leandro. CA 4ST7 USA Phone 145103513500 Fax 1+ 5103510500 E-mail custseriorban.com Web www.orban.com
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AES/EBU?

..DSA-1

The Prism Sound DSA-1
AES/EBU interface test
system provides unique
generalor and analyser
capabilities enabling the
most comprehensive
assessment of AES/EBU

interconnections.

For example, the DSA-1 can

measure differences between
source and cable jitter, or it
can simulate elther sort with

its signal generalor.

To find out more, call or fax

TOKYO BROADCASTING
SYSTEMS TOYOD, laPAN

us now for a full information
pack, or look up the latest
DSA-1 V2.0 specification at

our web site.

/A
/?ﬁm

PRISM MEDIA PRODUCTS INC
115 ROUTE 45, B-16
MOUNTAIN LAKES

NEwW JERSEY 07046

Usa

TEL: (201) 299 7790

FAX: (201) 299 7759

wAu 'Ncn.mls

WEB: hitp://www. prismsaund.com
e-meli:selas@prismisund.qom

Circle (19) on Free Info Card
BE Radio  September/October 1997

[T Engineering

e ]10BaseT. Uses UTP cabling in a
hub arrangement.

e 10Base2. Uses “thin” coax (RG-
58), arranged in a bus configuration.
e [0Base5. “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
10Mby/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 wwisted 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 connecior. 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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Datacasting

David Maxson, CBRE

atacasting 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

$7,000 -
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Figure 1. Average monthly lease rate for a station’s first
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
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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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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.

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

Leasing Only new content and ser-
e vices for it. FM broad-
Not Using A nternal Use casters may see an
&L Only increase in demand
57% 15% . .
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hternal Use spectrum after the
& Leasing subcommittee makes
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Source: 1996 NAB FM Subcarrier Survey

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.

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
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Proof of performance

{4 Engineering

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

‘ ‘ e 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 orkilled 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

e
Using
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a tripod to su
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 1km
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.

port the FIM gives a

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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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
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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 thathad 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

Caretul 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
atmeasurement 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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FCC Update

Congress authorizes hroadcast spectrum auctions

By Harry C. Martin

he 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 RCC 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:

e 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.

e 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
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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 an Nov. 16, 1964, when the rules establishing
minimum diszance 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.

* |n 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 staticn 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 grandtathered stations, applicants previously required to
obtain agreements to implement facility improvements or modifica-
tions are no longer required to obtain such agreements.

Aateliswe —

On Oct. 1, 1397, radio stati(;ns 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, lowa and Missouri.

Tower owne-s in Delaware, Kansas and Washington must register
their towers with 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

erve the public interest through information ex-
change. This is what broadcasting is supposed to be
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 alk stations draw the listeners in. Big
elections are ane 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’

What 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.

September/October 1997 BE Radio
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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® Wil
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,

i .

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-

ily 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.

Thetelephone 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 Gf
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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
(AGCQ) should be used to compensate

@ g faders controlling 16 total inputs

® Choice of analog or digital input modules

® independent A/B channel remote start and stop

0 Solid steel construction with excellent RF immunity
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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

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!

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,

== ?‘.

S

An Affordable Bigital

i
Console To Complefe Your
All Digital AigChain

DYNAMAX MX/D

Digital Audio Console

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

Under $10,000 I

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

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

=\ FIDELIPAC" |

Broadcast Studio Equipment
Figehpac Corporation Drvision of Ampiifontx

2707 Black Lake Ptace. Phuladeipha, PA 19154, USA
TEL: 215464.2000. FAX: 2154641234

@ 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-

The host should have a clear view of 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



Some things
yod'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 ducking control,
caller AGC, 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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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

CDs, CARTS

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

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

KLAX-FM
Los Angeles

Studio furniture
is one decision
you’ll be living
with for a long
time. If you
make it Murphy,
you can count
on a relationship
that will last for
years. Durability,
deliverability and
thoughtful
design-all part
of the enduring
elegance of
Murphy Studio
Furniture.
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Uhe story ean’t wait. And while
hetels |n'0vi(|(- ice n|.lc|linv~,

you wou't find an andio studio

next to the mini-bar.

Now, yout can take your studio
with you becanse the revolu-
tionary PCXpocket™ adds a
digit.\l audio workstation to
your laptop’s other capabilities.

PCXpocket is a Type 1l PC card that lets you
record and edit professional audio on your Iap-
top. It's compatible with a wide range of audio
editing software including Digigram's Xtracle.
When your field report is finished, just modem the
HP anywhere.

e

S Digigram

- PCKpocket"
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MPEG audio-comp
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analc "~ unb-lanccd mitputs at
line or Ilcatl'pllom- Lovel. The
o new PCXpocket AR version
R adds digital SPIMF and time
code inputs. 1t's also a great
way to take your audio and acousiictest and

\ Di0iaram 4
Il{l“@ﬁl’ur analysis software on the roadl.

So get a PCXpocL-ct. And tell your —ravel agent
to hook you a prmluction room for vour next
assydument.
‘Availatle Fall 1997

Digigram Inc.

2101 Wilson Soulevard, Suite 1004
Arlington, VA 22201

Phone: +1.703.875.9100

Fax: +1.703.€75.9161

E-mail: Input@digigram.com

’ Circle (12) on Free Info Card



32

TALK RADIO

routing of fax or modem data, be-
cause most modern 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

How to avoid the hidden costs
behind every incandescent indicator.

Voit "'

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

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-

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.

LED7 I?O/VIGS

More Choices, More Light.
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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.

Anothertechnical 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

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
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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’ Breakthrou h
To

Uncompressed Digital Au

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 ard 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,

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

optional timing stretch & squeeze, optional MPEG or APT, and more.

Good Spot Box

It

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
NT, 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
twoin an air studio for redundancy.

Better

AXS
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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 Time 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 staffithe biggest (and
best) indigital audio! With several Spot
Box, AXS or Scott systems, any can
record a spot once forall! Also, for spot
or music on hard drive AXS or Scott
Systems with typical playlists, you
choose whether to get uncompressed,
MPEG or APT 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
fromany 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 comin”!

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.

Seott Studios ..

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

(800) SCOTT-77
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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 1o 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-

&2 Intrap

www.intraplex.com
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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 naot al-
ways being tied down to a headset.
The telephone monitor should be a
direct feed from the output of the

Convenient placement of microphone and 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

SDN

oiCce

Intraplex ISDN.

Broadcasters rely on Intraplex for high-quality, flexible
T transmission solutions. Now, Intraplex quality and
flexibility are available over ISDN.

adffvalink™, the industy’s first fully modular ISDN multi-
xer, allows broadcasters to combine high-quality
SProgram 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
ocodecs from a single PC. Flexible and space-efficient,
Intralink™ redefines ISDN for broadcast.

OutBack™ ISDN audio codec is the ideal companion

fo- remote broadcasts. Compact and affordable, the
OatBack™ provides “plug and play” ISDN connections,
ore-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.

Circle (27) on Free Info Card



”émoﬂ

500 W - 10 kW Solid State FM Transmitter TFMK Series

TFMKO5 » 500 W

¢ Broadband power amplifier modules
[87.5 - 108 MHz]

e Compact and user-friendly modular
design

e 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 iteico group company. For further detalls please contact: Dol via B. econvo, 4 - 00012 Guidonia Montecelio (Rome) faly, phone +39 774 357400 ¢ fax + 39
774 375445 « E-mal doip@mal.seinet.k - North America and Canada « Relco USA inc., moo phone +1 30G 431 1000 « fax +1 303 431 2868 - Central and South America «
Helco USA inc., Miami FL, phone +1 305 715 9410 « fax +1 305 715 8414 - Turkey « Helco Ltd., lstanbul, phone +80 212 2732386 < fax +80 212 2732368 - China * Iteico Beijing Office,
Mmmmm.euomatshmmtom Meico group web site htp/Avww.Rtelco-use.com.
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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
when itis 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 mast 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 required that usually leads to
mistakes that are heard on-air.

Most newer conscles have provisions for telephone modules that
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 ON, the phones are fed from a mix-minus of the

Analog s Digital A2-D The affordable instrument

Audio Measurement System

Designed to meet the challenges
of tomorrow’s testing needs

- Analog & Digital
Generator and Analyzer

User friendly front panel

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

Portable

NEUTRIK AG
Laochtons o
T 07572372424  Tal: 0514 344 5220
Fax 07572325383  Fax: 0514 344 5221

NEUTRIK Instrurmentaton
USA / Canacs

NEUTRIK UK

Gevravty Graat Britam Switzreriar
Tl 0941 38041 Tav: 0983 811 441 Tl 01 734 0400
Fax: 0941 99 97 72 Fax 0983 811 439 Fax: 01 734 3691

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

Now our System Two true Dual Domainaudio ana-
lyzer joins the System One, setting a new standard
for performance and flexibility in audio frequ=ncy
test & measurement.

System Two is a true Dual Domain analyzer. Ot1er test
instruments may have both analag and digitd inputs
and outputs ... but they’'re not true Dual Domain!
They rely on performance-limiting converters to pass
analog signals back and forth to a DSP core of digital-
only hardware. Passing signals through a/d cr d/a
converters for every measurement robs the test
instrUment of performance. System Two includes

Audio
precision

-
e

\).

L

serarztz, independent hardware for direct audio
mgasLraments ir_both domains, clus additional and
ext2nsive interface measuremert capability in-
cluding jitter measurements, eye patterns and all
ctre- oarameters described in AES3, the serial audio
intersace standard

The nevs standard of System Twc i represented by
rerfermance specifications such as guaranteed
énglcc generator and analyzer residual THD+N

of <108 dB, guaranteec analog signal flatness of
+0.01 dB for the generator and analyzer; and 24 bit
cigtai signal generation with 48 bit FFT dynamic
Rknge.

Frour akcraft to automobiles, satellites to cell
phones. headsets to Fearing aias, System Two
regresents a new standard for a.cio frequency test
& measurement applications. Compare for yourself -
our worldwide force of representatives will be
pleasea to provide comprehensive specifications
&nd a true Dual Domain on-site demonstration.

=re==Audio Precision

PO Box 230¢

Beaverton, Oregon 97075-3070

Tel: (503)627-C832 FAX: $503) 641-8906
USs Toll Free: 1-800-231-7350

INTERNATIONAL DISTRIBUTORS: Australia: IRT Electronics Py, Lid.. Tel: 2 339 3744. Austria: ELSINCO GmtH. Te: 1) 812 04 00 Belgium: “rans Eurosean Music NV, Tel: 2 465 5010 Brazil: INTERWAVE LTDA.,
Tol: (21) 325-5351: Buigaria: ELSINCO Rep. Oftice Solia. Tel: (2) 958 12 45: Canaam: GERRAUIO Distioution. Tel: (4163 6962779 China, Hong Kong: £ C E (int'l) So. Lid.. Tel 2424-0387: Croatia: ELSINCO Rep. Office Zagreb.
Tel: 1 68 09 14: Czech Republic: ELSINCO Praha spol. s r.o.. Tel: (2 49 66 89: Denmark: ngn Elekironik aps, Tel: 8657 15 1 : Firfand: Genelec OY. “el: 77 813 311; France: ETS Mesweur. Tel: (1) 45 B3 66 41; Germany:
RATW GmbH & Co. KG.. Tel:221 70913-0: Greece: KEM Electronics Ltd.. Tel: 1 6 485145 Hungary: ELSINCO Budzsest <FL Tt (1) 269 18 50 india: Electro [synamics. Tel: 512 364718; /israei: Dan-El Technologies, Ltd.
Tel: 3-647 8770: ttaly: Audio Link sn.c.. Tel: 521 648723: Japan: TOYO Corporation. Tel: 3 (5688) £800. Norea: BAP Internalisna C3..1td . Tel: 2 546.145~: B&P (Kumi Otfice). Tel: 546 £3-7347/8; Malaysia: Test Measurement &
Enginsering Sdn.(Selangor), Tel: 3 734 1017: Test Measurement & Englneenng Scn. (Penang) Tel: 4 6422088. Netherdinds: Heyren B.V., Tel: 485 496 ~11. New Zealand: Audio & Vidao Wholesalers. Tel. 7 847-3414: Norway:
Lydconsult, Tel: 47-69.178050; Poland: ELSINCO Poiska sp. 2 0.0. Tel: (22) 3 69 79: Partsgal: Acutron Electrcecus®callCA. Tel: 1 9414087 / £420862: Eingapore: TME Sysems Pte Lid.. Tel: 747.7234: Slovakia:
ELSINCO Slovensko. s.r.o.. Tel: (7) 784 165: South Africa: SOUNDFUSION MFG.. Tel: 11 4~7-1315: Spain: Telco E sctrosics € A Tel. 1 531-7101 Sweden: T7S Tal & Ton Studioteknik AB. Tel: 31 52 51 50; Switzerland:
Dr. WA. Gunther AG. Tel: | 910 41 41: Taiwan R.O.C.: Double Advance Tech., Tl: 2.596 0696 Thailand: Massworle Corspany _tc.. Tel: 2-294-4930. Jnited Kingdom: Thurlby Thardar hstruments. Lid.. Tel: {1480} 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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program chain, when the telephone module 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 im-
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 thm& '.

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

The DBMAX was developed in close cooperation with chief engineers at broadcast facilities world-wide,
resulting in a combination of three powerful broadcasting tools in one compact, easy-to-use unit:

Transmission Processor:

¥ Transparent multiband on-air dynamics
processing

P Expansion of the broadcast coverage
area, by providing better signal to
background noise ratio for all recéivers

¥ Easily adapts to any.broadcast standard
- all pre-programmed and easy to set up

A Sound Investment!

Inscgeed as the final audio link in the broad
#isting chain, the DBMAX maximizes your
audio modulation. It provides -excellent
sound optimization in AM and4#M broadcass
as well as DAB and digipel TV audio afans
mission’. Here the, DBMAX becomeaithe opti
mal Transmissioft Processor, enstining a louder
and'ffiore consistent signal, thereby expanding
vhe ™ctugl coverage apfa.” Bester covera

means-you get befter gatings’,which. ifi aurn
make3the DBMAX extremel) good value!

Emall:info@tcelectronic.com

Outside Broadcast Tool:
P Louder, dearer and punchier signal

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

» Ensures that dynamic levels are within
your station's standard

P Automatic Gain Control for unattended
operation

Reliability You Can Back-up!

ears of research and experience in digital
compression and limiting techniques for CD
mastering have 'led. KC Electronic to the
the three'band DBMAX

processor. Reliability-and interchangeability is

development  of

equally important for Outside Broadcasting, so
we made sure the inforn
Pe L will” make ay DBMAX run 100%
ling to your specific settings. In_curn it
$ the PC-card an ideal back-up media fur
your DBk

t.c. electronic

trimaTe”

ATION You store On yous

Circle (45) on Free Info Card

Radio, TV & Film Post
Production Optimizer:

» Louder, crisper, ‘warmer, punchier,
more subtle, more Bpectrally-balanced

production — the choice is yours...
P Finalizes the material

P Makes it possible to check. what the

sound will be like after transmissum

Put Yourself in the Place of Your
Listener

Used as a Pgst\Production Tool the DBMAX
gives the prodution engineer the ability to'licas
exactly what the program material will sound
like as received by the listener. The DBMA
allows transmission-settings to be copied t
production stiites, “enabling engineers with a
DBMAX wdlisten 2o _the final transmisted signed
during the production phase. This way you
make sure yqur listencri receive the signal

intended thenii e

TC Electronic Inc., 790-H Hampshire Road, Westlake Village, CA 91361, USA « Telephone: (805) 373 1828 - Fax: (805) 379 2648
* WWW: htep:fiwww.tcelectronic.com
TC Electronic A/S, Sindalsvej 34, DK-8240 Risskov, Denmark * Telephone: +45 8621 7599 - Fax: +45 8621 7598
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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

The 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

o limit YOpOSSIbIlItIeS

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

Ask for our
documentation or

http://www.mediatron.com
/,_ Phone ++49-8131-8305-0

Fax ++49-8131-8305-25
The best visit us at NAB booth # 367. mediatron cmail sales@mediatron.com
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Shart Wave :
; the Future of International Broac

Presanted at major broadcast exhibitions
SKY WAVE 2000 might be the biggest leap fo
the kirth of Short Wave Radio. |

SKY WAVE 2000 wi | give Internatioral Broadcasters |
capabi ity of Digital Broadcasting through their exis

stations. Improved sound quality, unsurpassed rec
stab¢ ity and all the axtras of digital transmissic v
as ['X-ing analog broadcasts. The future of shortwav
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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.E. Transmitters.

The NEW design
of the Coaxial
Liquid/Air Cooled Loads
gives you the capability
to handle requirements

COAXIAL DYNAMICS, INC.

D SPECIALISTS IN RF TEST EQUIPMENT & COMPONENTS

15210 Industrial Parkway, Cleveland, OH 44135
216-267-2233 800-COAXIAL FAX: 216-267-3142
E-Mail: coaxial@apk.net

Web Site: http://www.coaxial.com
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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 top 50 markets and the
rest of the markets.

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

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

® The classification of the most. 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
= BI

PUBLISHING

------------
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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 taik-radio
equipment and studio hardware.
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Digital Audlo Systems

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

Familiar Operation
One look and you'll know, CartWorks is undoubtedty the
easiest digital audio system to leam and operate. Butdon't
letthe simple user interface fool you. There's lots 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
CantWorks was developed by a team of longtime radio
pros for the broadcast environment. it's designed 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 hour, 7day a week Technical Telephone support by real
radio engineers. We speak your language and understand
the importance of staying on the air.

Extended Connectivity
CartWorks gives you mare choices so you can work more
efficiently. LAN Network, Dialup Networking, Remote Con-
trol, and Intemet Spot Transfer.

NEW ! X-CONVERT

Converts audio storage formats digitally, allowing you fo
use most any digital editor with CartWorks.

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

1-800-795-RADIC
Fax (501) 853-9976
Or visit our site on the world wide web:
Chrcle (50) on Free Info Card
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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 contlict.
By Jeff Keith, CPBE

udio 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
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CALL

FINALLY.
COMPLETELY
INTEGRATED

RADIO OPERATIONS.

The perfect digital radio operation. YT (NEW!) Sure to be the leading

Now it’s a reality with Computer traffic svstem in the world. Now man-
Concepts’ complete line of integrated  age and report all traffic operations
radio products. for up to 128 different stations from

With traffic and reporting, inte-  one location.

rated music scheduling and complete
g SLe 5 NEWSROOM: captures text and
studio products, Computer Concepts , . ,
audio from wire services and network

has the integrated digital product line , [
. gt p feeds for creation of newscast. Write

for your station operations. : )
' ' edit, package or play audio and text.
MAESTRC is the brain for all Plus link actualities to copy.

operations — music and commercials,
announcer text with daily schedules, ~ CutMaster integrated multi-track

all on screen with instant access to editing with powerful realtime effzcts
all of your audio inventory. editing.

V@ICETRACKER” combines your music, Get real digital operations with
commercials and pre-recorded voice  «just one call, Computer Concepts.

segments to create a live sounding -
RTNDA Booth #611
automated program. NAB Radio Show Booth #209

ﬁ Concepts
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8375 Melrase Dri k L EONCRa NS 66214
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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

Main 970+949+7774
Fax 970+949+ 9620

http://nsn.net
e-mail: sales@nsn.net

Your Choice
Couldn’t Be
Any Clearer.

Considering satellite systems for 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 worlds premier direct satellite Internet service provider.

NSN - your clear choice in VSAT networks.

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 2 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.

= o

NSN NETWORK
SERVICES
S

P.O. Box 7510
Avon, CO 81620
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rack ~ 24 mw
)
unit Sonmpp,

| \

Nickel-plated steel fra e jacks
with gold-plated switching t

| aired

TTPFA Series -

WWWM

Rugged cable

!

tie bar

Heavy dut

slide-out tray

provides easy
access from
front of rack

\

/ = Captive nut design

Frr eacvy

.07,
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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

S

MT48/52 Series

¢ 1/4” Nickel-plated
steel frame jacks

e Rugged cable tie bar

©31/2” or13/4”
panel height

e Exira wide
labeling strips

e Fully-wired with
EDAC connéctors

TT Patch Panels with EDAC’s

Raytheon Electronics

Switchcralft

Circle (32) on Free Info Card

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 your 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.

e TT Nickel-plated
steel frame jacks
* Rugged cable tie bar
e Extra wide
labeling strips
e 1 3/4” panel height

e Choose from
a variety of
normaling
configurations
©31/2" or 1 3/4”
panel height
(1/4” or TT)

Switchcraft

5555 North Elston Avenue « Chicago, IL 60630
(773) 631-1234 « Fax: (773) 792-2129
www.switchcraft.com

Switchcraft®-Consistently Excellent Since 1946~




RF COMPONENTS

e Transmission Line
Rigid/HELIAX®

* Waveguide

e Filters/Combiners

UHF/VHF

PANEL ANTENNAS
«FM « UHF « VHF

hen

You Want More
Than Just An
Antenna

since 1954

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

Sacramento, CA 95829 USA

Phone (916) 383-1177 » Fax (916) 383-1182

www.jampro.com <« E-Mail: jampro@ns.net

HELIAX® is a registered trademark of Andrew Corporation
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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 theyre 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 sce 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 foll<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>