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Radio wrap-up: NAB "94

Chief engineer Kevin McNamara
covers the hottest radio topics on the
show floor and conference sessions at
NAB '94. Whether you were there or
not, you'll want to read this overview
of what went on in Las Vegas at the
world’s largest broadcasting event.
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The votes are in for NAB/94s top. 1‘0 new radio products as cast by our panel‘of
‘expertjudges. Find out what they thought merited attention from amongthe many
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Complymgr w:th the n new NRSC-Z t'egul tlbns

It's coming down to the wire for verifying NRSC- 2 per-fo;nance Consultant Chlp
Morgan explams what AM stations need to know. This may be your last chance
~to find out about comphance testmg before the June - 30 1994 deadline.

By 4

REFERENCE LEVEL
CARRIER Pm o«nc

FREQUENCY FROM CARRIER (kitz) . ‘ :

MAXIMUM LIMITS

~ v
TEST LMITS ! 2 - . ° : ‘
am : f ) ‘\ 54 .

EDITORIAL/NEWS §
RADIO IN TRANSITION ... e SuPp{ement to:
RE: RADIO UIREPEANLL Y

APPLIED TECHNOLOGY: HOT STANDBY FOR DIGITAL STLs .

FIELD REPORT: FOSTEX D-10 DAT RECORDER
NEW PRODUCTS 4 ‘ [
AD INDEX 6 \

" enGineeriNG



Join the Digital Revolution

Digilink by Arrakis is a
digital audio workstation
that does it all while
increasing your profits.

You can replace your
live on air cart machines
while adding CD or
satellite automation for
nights or weekends. You
can use just one
workstation or network as
many as 15 and send
your spots & schedules in
perfect digital between
your studios. Add a
Trak*Star eight track
digital audio editor for
under $5,500 and you
can quickly and easily
produce spots that
would have taken forever

or been impossible with
tape.

Digilink is also easy to
schedule. You can use
the standard Digilink
traffic & CD scheduling
system or import music

and traffic schedules from
all of the most popular
3rd party programs.
Feaiures ke
simutianeous Play,
Record, & Network
transfer; hard disk to hard

* Replace Cart machines Live On Air plus
add CD, Satellite, or Tape Automation

* On Air Base Price starts under < $8,000
« 8 Track Editor base price starts < $5,500
* Use just '1° Workstation or Network > 16

1link

by Arrakis

Dig

Arrakis Systern Inc. --- 2619 Midpoint Drive, Fort Collins, CO., 80525 --- Voice (303) 224-2248

disk & CD crossfade; cart
rotation; Autofill: Smart-
squeeze; Macros; and
incredible ease of use
make Digilink perfect for
live & autormation studios.

Call or write today for
more information on why
Digilink is # 1-with more
than 600 workstations sold
worldwide from Moscow,
to Japan. to Barbados, to
your own back yard.,

The Degilink screen
shown above is in
Joponese text and is

N i permission
the distributor

for Dagyiink n Japan.

Circle (1) on Reply Card




An early spring

NAB (like spring) came early this year. And for some broad-
casters the challenges seem to be multiplying like dandelions.
Broadcasting faces major changes in the years ahead, and the
road is likely to be bumpy.

The discussion of these so-called converging (or is it
colliding?) technologies always mentions voice, data and
video, leaving the purveyors of audio (such as radio sta-
tions) wondering if they will be left as little more than road
kill on the information superhighway. Actually, the news is
much better than that.

Although radio faces some upheaval from conversion to
DAB, and perhaps some new competition from DBS radio
operators, the environment looks nowhere near as volatile as
it is likely to be for television. By comparison, the future for
radio appears downright exhilarating, with only incremental
technical conversion needed and just a few more possible
players to contend with. This is a far cry from the potential
nightmare threatening TV broadcasters, where high-dollar
HDTV conversion bears down from one side, and hordes of new
wired competitors approach from the other.

While radio broadcasters will have to stay on their toes as
they face some still uncertain issues, the future for wireless
audio (and data) delivery looks bright. The spring air car-
ries a pleasant scent of silicon out here on the information

byway.

P.S.: Hearty thanks to ali those who have responded to BE
Radio. We welcome your further comments on the BE
FAXback line at 913-967-1905 or via Internet/e-mail at
4757418@mcimail.com.

Skip Pizzi, technical editor

EIA/NRSC call for DAB listening test volunteers

Listeners are needed for subjective testing of proposed DAB
formats under evaluation by the EIA and NRSC. Tests will be
conducted in sessions of two or three consecutive days at the
Communications Research Centre (CRC) in Ottawa, Ontario,
Canada, beginning in June 1994 and continuing throughout the
year. Volunteers who are capable of or accustomed to judging

Cable radio moves to DBS

Direch, the recently inaugurated DBS television service of
Hughes Communications, will offer a 30-channel digital audio
service provided by Digital Cable Radio (DCR). DCR, a joint
holding of General Instrument's Jerrold Division, several cable
MSOs and two major record labels, have offered commercial-
free, multichannel subscription digital audio service since
1990 via selected cable systems only. The new DBS audio
service, called Music Choice, is scheduled to begin service this
summer. It will be receivable on the same standard set-top
receiver used by DirecTv for its eventual 150 TV channels
(unlike digital cable audio services, which require a dedicated
tuner/decoder separate from the set-top TV box). Audio chan-

NAB holds radio renewal seminars

Starting this month, the NAB will conduct 1-day, regional
seminars intended to prepare radio broadcasters for the 1995-
98 round of license renewals. The seminars will primarily deal
with needs of small and medium markets, but representatives
of major market stations are also welcome. Speakers will in-

the quality of audio signals will evaluate recordings of audio
material that has been passed through DAB systems under
varied impairment conditions. The tests will be held in the
CRC's audio quality assessment lab, a world-renowned facil-
ity that is well-equipped for such evaluations. Call Ralph
Justus, EIA at 202-457-8716 for further information.

nel choices will be displayed via a menu on the associated
TV's screen.

The DBS service is only receivable using fixed, 18-inch
dishes that are sold to the consumer with the set-top
decoder for approximately $700. No mobile reception will
be possible. DirecTv's monthly home service packages are
priced at $21.95 and $29.95, with the audio services initially
included only in the higher-priced package. Once DirecTv
completes its space segment with a second satellite (sched-
uled for fall 1994 launch), Music Choice will be included in
both service levels. A second DBS provider, USSB, also plans
to offer a similar service.

clude NAB attorneys and EEQ specialists plus outside ex-
perts. NAB member stations are offered one free seat, with
a second at $35 and a third at $50. The fee for non-member
stations is $300. Pre-registration is required. Call Christina
Griffin, NAB Radio, for more information at 202-775-3511.
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1994 NAB Radie
Pick Hits

BE’s Radio Pick Hits judges had a lot of new
products catch their attention this year.
Greater flexibility and improved cost-effec-
tiveness were the order of the day. After much
deliberation, the judges came up with these
products as the top 10 new items for radio at
NAB ’94.

Gentner: TS612 DCT multiline

telephone system

Talk radio stations will appreciate the thought-
1 design of this flexible telephone system. Six
expandable to 12) incoming lines are routed
rough two internal digital telephone hybrids and
ontrolled by a user-friendly, versatile control sur-
ace that includes a handset and keypad. Each
ainframe can support up to three control sur-
es. The system uses Gentner’s new Direct Con-
ct Technology (DCT) approach, allowing it to be
erfaced directly to incoming phone lines or to
analog extensions from a facility’s existing PBX. RS-
232§422 control is also provided, allowing the sys-
tef to be placed under direct control of a PC or
audig, management/storage system. A VIP mode
allov¥s,one or two lines to be protected from acci-
denta¥idisconnection. Internal mix-minus, caller-
confertficing and external device control (record-

ers, delafidevices, etc.) are also provided.
Circle (69) on Reply Card
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Belar: FMSA-1 digital stereo

monitor
Following in the footsteps of the Belar
Wizard (a 1991 Pick Hits winner), this 1-
rack unit device provides comprehensive
stereo FM monitoring. It also provides an
AES/EBU digital audio output via an XLR
connector on its rear panel (along with left
and right analog outputs, also on XLR).
One alphanumeric LED display accesses
all menus and settings while two other
numeric displays indicate values for left
and right channels. When used with the
Wizard and its PC software version 2.0. the
FMSA-1 can be remotely accessed and
controlled via PC and modem. It also can
be interfaced with automated test equip-
ment for automatic proofs-of-performance.
The digital output allows separation mea-
surements of up to 80dB.
Circle (70) on Reply Card
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- Pacific Recorders & Engineering Corporation
2070 Las Palmas Drive, Carlsbad. CA 92009
Tel: 619438-3911 Fax: 619-438-9277 GSA: GS-03F-4064B DESIGNS THAT MAKE THE DIFFERENCE

Circle (6) on Reply Card
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QEl: Quick-Link digital remote
link

This interesting system combines QEl's

earlier CAT-LINK digital STL technology

Moseley: Starlink 9000 digital

transmission system

A uniquely flexible design characterizes this
all-digital, open-architecture, modular trans-
mission system. It can provide high-quality,
point-to-point audio transmission (via wired or
wireless paths), facility remote control, and
FM stereo/subcarrier/RBDS generation. Main-
frames are available in 1-, 2- or 3-rack unit sizes,
which house three, eight or 16 modules re-
spectively. Transmit and receive modules are
frequency-agile between 200MHz and 2GHz.
Digital audio transmission is supported in 16-
bit linear, ADPCM and ISO/MPEG Layer [imodes.
Other modules include a robust and efficient
channel coder, an intelligent 4-port multiplexer
(combines voice, image, fax and data up to
2.048Mb/s), a DSP-based FM stereo generator
(with AES/EBU input, built-in sample-rate con-
verter and RBDS encoder), a dual FM subcarrier
generator for audio or data applications (22kHz
to 185kHz in 100Hz steps), a series of digital line
drivers/framers,avoice/low-rate (256kb's) data
multiplexer, and an intelligent 8-channel re-

mote-control/status/telemetry/RS-232 module.
Circle (71) on Reply Card

with spread-spectrum techniques for use
as a digital RPU or backup STL/TSL in the
unlicensed 902-928MHz band. Unlike pre-
vious systems using this band, no data
reduction is required in this system. In-
stead, linear digital audio of 15kHz stereo
quality is transmitted in real time, in one
direction only, with minimal processing
delay. Direct-sequence spread-spectrum
oding is used, providing a robust signal
th high resistance to interference and
ltipath. Ten different channel codes
pading sequences) are available, se-

litter’s front panel. An optional
Vighange can provide up to 60 dif-

tShare provided to allow the remote

May 1994

Akai: DP88 digital signal patchbay

Akai has provided a perfect way for the
small production studio to work its way into
digital interconnection without sacrificing flex-
ibility. It provides eight AES, 'EBU and two opti-
cal (Toslink) 1/O sets plus programmable
switching. Any input can be bridged to as
many outputs as desired. Up to 128 patch
configurations can be stored, write-protected,
ecalled, copied and edited.




@kay, say you meet the right girl, take her home
to meet your family, get down on your knee in front of everyone and
plead with her to elope and spend an eternity together frought with

romance, passion, and lifelong commitment, and suddenly she says:

“I can't. I¢1l violate my parole.”

)
Yoo Fe.l:

1. Justifiably confused.

2. Grateful for the honesty.

3. Like you bought a Unity 2000,

L )

Optimod-FM 8200. 100% digital. Fully upgradable. The truth. The whole truth, and nothing but.

orban

H A Harman International Company

Circle (12) on Reply Card

1525 Alvarado St., San Leandro, CA 94577 USA Phone 1051035193500 Fax 1251035120500
© 1994 AKG Acoustics, Inc. Orban and OPTIMOD are registered trademarks of AKG Acoustics, Inc. All other trademarks are property of their respective companies.
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Auadio Technica: ATI050/
CMS5 studio microphone

Here's another cost-effective professional audio
product from A-T — a large diaphragm, switchable-
pattern microphone, ideal for studio announcing or
music recording. Three patterns are provided — omni,
cardioid and figure-8 — along with an external

shockmount. It operates on 48V phantom power Innovative Qua ”fy Souft-
Tl e ware: SAW digital audio

editing/mixing system

Especially valuable to the smaller
operation, this is a third-party applica-
tion for a number of PC and Windows

[ —— - v digital audio cards. It adds waveform
)L:?:O)\V| "CI-I ‘ editing and four stereo tracks of mixing
INERT STERE O AUDIO a7 and audio processing to the most popu-
lar low-cost editing systems. A great
value.

Circle (75) on Reply Card

Henry Engineering: StereoSwitch
This handy 3x1 balanced stereo switcher provides
great flexibility in its control input and tally output
options. Therefore, it is ideal for interfacing with auto-
g Ay : mation systems and other machine controllers. De-
: ‘ fault selection allows choice of which input is selected
upon power-up.

Circle (76) on Reply Card

Wheatstone: A-6000
On-air console

Ease of installation and operation character-
ize this high-end broadcast board. In addition to
flexible and quality program audio paths, the A-
6000 incorporates comprehensive tally, phone
interface and IFB capabilities. The console is
automation-friendly, especially for live-assist
applications. Solid RF profection and common-
mode performance are standard, and excellent

documentation is provided.
Circle (77) on Reply Card
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The Aphex
Audiophile
Air Chain
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Higher Quality and Extended Coverage!

mart broadcasters know that quality sound is essential
to attract and keep loyal listeners ... and advertisers.

That’s why premier stations around the U.S.A., and
around the world, rely on the Aphex Audiophile Air
Chain.

Now there’s one more reason to turn to Aphex — better
coverage of your listening area.

Stations that have installed the powerful combination of
the Aphex Compellor® Model 320, Aural Exciter® Type
1lI, Dominator™ I Model 720 and the new Digicoder™
digitally controlled stereo generator — as well as their lis-
teners — are raving about better signal quality and a re-
duction in multipath.

“A surprise bonus has been the apparent increase of
coverage in fringe areas — we are getting very positive
responses from listeners in Sacramento, 100 miles away,”
- Tim Pozar, CE, KKSF- FM, San Francisco.

“Immediate improvements in fringe signal quality were
noted. These improvements included a reduction in multi-
path and picket-fencing,” - Gary Greth, CE, KLON, Long
Beach, CA.

“We have gotten a few responses from listeners in the
fringes of our coverage area saying our signal is much
stronger. They are reporting the actual carrier level has
increased and they can hear us where they could not get a
clear signal before,” - Herb Squire, CE, WQXR, NYC.

The Aphex Audiophile Air Chain allows maximum
loudness and modulation while maintaining the natural
dynamic feel of the program. Quick and easy to set up, it
maintains the same high quality regardless of the type of
programming or who is controlling the board.

Other processors need to be tuned for almost every
song, and achieve loudness only by crunching to the point
of listener fatigue. But Aphex helps you reach more lis-
teners — and keep them longer.

If you want to be a winner in the “no win modulation
wars”, contact your Aphex dealer to arrange a demonstra-
tion of the Aphex Audiophile Air Chain. You can’t buy
better quality at any price.

Circle (13) on Reply Card

APIHEX Improving the way the world sounds™

SYSTEMS 11068 Randall Street, Sun Valley, CA 91352 1 (818) 767-2929

Compellor, Dominator, Aural Exciter and Digicoder are trademarks of Aphex Systems Ltd. ©Aphex Systems




Does
MX5050 Bl or
MKIII" need a lift?

Panasanic: SV-4100
DAT recorder
New featires on this deck will be welcomed by radio users. A 3-
second buffer provides instant start and precision cuing, while
‘ = A% five presgf memory locations and wired remote control make on-air
— gy operatighis more flexible. External sync capability ensures glitch-free

transfersiregardless of source parameters.
Circle (78) on Reply Card

Get It Refurbed
& Add Some :
Life To It! RADIO JUDGES:;

John Battison, P.E., consultant
John H. Battison and Associates, Loudonville, OH

Rick Edwards, vice president
Guy Gannett Publishing/Gannett Tower, Ft. Lauderdale, FL

Kirk Harnack, president
Harnack Engineering, Memphis, TN

Andy Laird, vice president, engineering
Heritage Media Radio Group, Santa Clarita, CA

Z

2-Track Ta pe Decks Stuart Rosenthal, technical director

Alaska Public Radio Network, Anchorage, AK
999
Just

@ 6 MONTH WARRANTY! Christopher H. Scherer, chief engineer
W@ New Head Assembly WZAK-FM/WZJM-FM/WIMO-AM, Cleveland

@ New Capstan Motor Milford Smith, vice president, radio engineering
@ New Relays and Rollers Greater Media, East Brunswick, NJ

@ New Brake Drums and Bands
...and more!

Call us at 415-341-9504.
But HURRY, because this offer
ends July 1, 1994.

*Call us about other models.

Circle (10) on Reply Card E_
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Richard Rudman, engineering manager
KFWB, Los Angeles

Michael Starling, director of engineering and operations
National Public Radio, Washington, DC

For rules, see Broadcast Engineering,
May 1994, p. 108.
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Need more
information on
the latest new

products from NAB?

For complete
coverage of both
audio and video
products, see the

regular issue of
Broadcast

Engineering

magazine.

e More than 40 pages
of new product
coverage.

e Hundreds of
companies and
products listed.

e Use the reader
service numbers
at the end of each
section for a
prompt response.
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FAXback

Use the BE FAXback line to suggest articles you would like to see on any
radio technology.
Fax this form to the editors at BE.

| need more information about:

FAXback this form to: 913-967-1905
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,T he Technology and

Power You Need

Digital FM Exciter
3-55W

! ) - . : Single Tube FM Transmitters
Solid State FM Transmitters - - : 3.5-35kW

100 W - 1 kW

Digital MW Transmitters
10 - 2100 kW

solid State MW Transmitters . Frequency Agile 100 and 300 kW
1-5kW
Frequency Agile 5 kW

Solid State FM Transmitters

2 - 20 kW NO Matter What.

Since 1922, one company has set digital FM exciter with performance that Whether you need a single
the pace in establishing world exceeds CD specifications in many key transmitter or a complete broadcast
standards for broadcast transmission areas and has N+1 capability. system, we invite you to contact us.
technology. From solid state *power block” AM

Harris Allied. and FM transmitters that provide ntermaiionat

From the first solid state AM unprecedented reliability to frequency- Telephone: 217-222-8290

transmitters and PDM technology to
the first digitally modulated AM
transmitters which provide typical

agile solid state AM systems in power FAX: 217-224-2764
levels to 300 kW.
Our more than 50 innovations in RF

efficiency to 86% and FM comparable technol have imoroved efficienc Canadaand U.S.:

performance. ) ,9 ogy have improve ISNaY Telephone: 217-222-8200
From the first solid state FM exciter reliability, and performance for FAX: 217-224-1439

and VCO/PLL technology to the first broadcasters in over 150 countries.

) HARRIS

A

Circle (14) on Reply Card ©1993 Harris Corp.
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Radio wrap-up: A

look at NAB 94

The Bottom Line: The NAB show came early this year, early enough for broadcast-
ers to celebrate the coming of spring in Las Vegas. This was only fitting, as the
industry searched for ways of rebirth and reinvention. It was also an NAB without

daylight-saving time, but with plenty of other ways to save time — and money —

3

using new technologies.

he NAB show always presents a

reference point for station per-

sonnel to gauge themselves and

their facility against the rest of
the industry. It’s also a great place to
assess new possibilities. And this year,
there were plenty of those.

For example, the cost of disk storage
is well below a dollar a megabyte, RAM
costs less than $20 a megabyte and a
reasonably well-equipped computer
costs less than $1,500. In many cases,
radio facilities can now implement digi-
tal technologies for less than the cost of
analog equivalents.

The 1994 NAB Convention estab-
lished this and many other pivotal con-
cepts that will affect the direction radio
takes for the next few years. Here are
some key points:

Digital facility integration

To no one’s surprise, the Radio Engi-
neering sessions were dominated by
discussions of various digital technolo-
gies. However, there were some impor-
tant differences in tone from past years.
Integration of multiple digital systems
within afacility has become a real issue.
It's clear that muitipair cables, patch
panels and large consoles gradually will
be replaced by a single twisted-pair or
fiber-optic cable and computers.

On the show floor, one systems-inte-
grator demonstrated that a full air chain
between microphones and transmitter
could be kept in the digital domain us-
ing available equipment. Many others

McNamara is engineering manager at WGAY-FM/WRC-
AM, Washington, DC. Respond via the BE FAXback line at
913-967-1905.
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displayed digital audio production work-
stations or on-air audio management/
automation systems. In some cases,
these systems were stand-alone, but
many were connected by some form of
local area network (LAN). Most also had
the ability to integrate with some of the
more popular music rotation and traffic
systems. This concept is becoming
known as desktop radio, radio-LAN (R-
LAN) or the digital pipeline. Whatever
you choose to call it, the model is based
on an entire radio station or stations
using single or multiple LANs, each with
one or more file servers distributing all
of the information needed to operate
the facility. This includes audio, con-
trol, billing, traffic, music, word-process-
ing, messaging and more. The technol-
ogy to implement this concept exists
and is already used to varying degrees
at some radio stations.

Some important new concepts were
frequently discussed on the exhibit
floor. Interdevice compatibility is no
longer limited to issues of impedance,
levels and connectors. Now the ques-
tions sound like: “Can my source data
be interfaced with my existing topology
in order for it to reach a destination
address in a format that can be read by
another digital device?” If a radio sta-
tion were to assemble a digital facility
with products from a variety of today’s
manufacturers, the answer to that ques-
tion often might be “no.” This is not
because the hardware can’t be con-
nected via LAN, but because the data
format in which the sound files are saved
is not generally compatible and/or dif-
ferent datareduction schemes are used.

One potential solution to this prob-

lem involves the application of a stan-
dardized file format, such as the Open
Media Framework (OMF) Interchange.
It was developed to address the prob-
lem of incompatibility between differ-
ent digital audio and video formats op-
erating on dissimilar computer plat-
forms. For obvious reasons, this was a
popular subject of discussion among
engineers at this year’s NAB.

Data reduction: What a
difference a year makes

A less hysterical and more sensible
approach to data reduction was in evi-
dence at NAB '94 compared to NAB '93,
and for good reason. First, it's another
area of incompatibility, and several dif-
ferent systems have already become
established and popular. As noted on
the show floor, sometimes these algo-
rithms are applied in component form
(such as on an STL or telco line), so the
user can choose when and which to
apply. In other cases, the algorithm is
built into the device or system (such as
adigital diskrecorder). Therefore, when
designing a digital facility, it's impor-
tant to pay attention to the different
algorithms used in each device. A few
new products provide ways to keep a
data-reduced signal in that form as it is
stored or passed through. Alternatively,
you can keep audio data in linear
(uncompressed) form as much as pos-
sible. This will require more disk space,
but 1GB drives were on display for about
the price of two or three rebuilt cart
machine motors.

Next, consider that the original pur-
pose of the perceptual coding schemes
of data reduction was not for saving




When millions of eyes and ears
depend on you,
you'd better depend on Thomcast.

We are a company that stands for total commitment to radio and television transmission,
from service, maintenance and spare parts to transmitters, systems and full turnkey operations.

Thomeast unites the most experienced and knowledgeable radio and television frequency engineers and
project managers worldwide, providing the highest quality equipment solutions at the leading edge of technology.

Broadcasters all around the world need a sound and reliable partner with great innovation capabilities.
Thomcast meets that need.

Circle (15) on Reply Card "‘ NOMCAST

THOMCAST / 135, rve du Fossé-Blanc, BP 156, 92231 Gennevilliers - FRANCE / Tel : 33 (1) 46 132000 - Fax: 33 (1) 46 13 31 74

THOMCAST AG / Bahnhofsirasse CH-5300 Turgi - SWITZERLAND /Tel : 41 (56) 7944 44 - Fax: 41 (56) 2811 25 ) . .

THOMCAST GmbH / Ohmweg 11-15 D-68197 Mannheim - GERMANY /Tl : 49 (0621) 8101 270 - Fax : 49 (0621) 8101 290 1, rue de Hautil, 78702 Conflans Sainte Honorine Cedex - France
COMARK /PO Box 506 - Rie 309 & Advance Lane - Colmar PA 18915 - USA /Tel : 1 (215) 8220777 - Fax : 1 (215) 8229129 Tel : 33 (1) 349031 00 - Fax : 33 (1) 34 90 30 00 - Telex : 696 833 F
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storage space, but for reducing trans-
mission bandwidth. At this year’s show,
that bandwidth efficiency was empha-
sized not just for RF applications, but
also within the LAN context. For ex-
ample, ethernet networks and file serv-
ers can operate at transfer rates of up to
10Mb/s, and although that seems plenty
fast, it still imposes a limit on how many
files can be accessed and transferred
on a network simultaneously. Unlike of-
fice LANs, where peak usage periods
just slow the system down a bit, such
collisions in real-time (and on-the-air)
audio datastreams cannot be tolerated.
Each uncompressed, high-quality ste-
reo audio datastream requires approxi-
mately 1.5Mb/s (and LAN overhead adds
more data to each stream), so even a
fast LAN can bog down with more than
a few users. Just as data reduction can
increase digital audio storage by a fac-
tor of 5 or 6:1, so too can it increase LAN
capacity by the same amount. This trend
was evident at NAB, with several audio
management systems advocating stor-
age of audio files in data-reduced form.

New subcarrier services

The market for FM subcarriers seems
to be undergoing a renaissance. Lead-
ing the way is the Radio Broadcast Data
System (RBDS), which seems to be gain-
ing support in the United States with
broadcasters and (somewhat more
slowly) among receiver manufacturers.
RBDS, you'll recall, is a subcarrier cen-
tered on 57kHz, which broadcasts data
atarateof 1.2kb/s. The RBDS datastream
is broken up into 13 groups, most of
which have a defined application for
broadcasting items, such as format
types, call letters, radio text (perhaps
traffic, news or weather), paging, navi-
gation and location. One group also has
been reserved for possible emergency
alerting use.

Although the last couple of NAB con-
ventions had a lot of RBDS encoding
hardware on display, this year the inter-
est in professional decoders for RBDS
monitoring started to grow. Several com-
panies displayed such hardware, and
more said they would have something
soon.

This is surely an indication that RBDS
is moving from a technology to a prod-
uct line. Similarly, this year's NAB also
saw some new RBDS services discussed.
Examples include artist/song title text
displays or other value-added advertis-
ing features. Many of the disk-based
audio management systems at the show
had a feature that can automatically
provide such data to an RBDS encoder.
Another interesting application puts
that radio text data on an RBDS-
equipped, active billboard on which the
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station has an ad. Passers-by can view
the station’s ad and read the song that’s
currently on the air.

Receivers designed to decode the
RBDS signal are currently sold for home
and portable use, but the automotive
market appears to be the dominant area
of interest for this technology. General
Motors has begun to offer RBDS-
equipped radios as an option in some
models. They feature 2-line digital dis-
plays used for reading text messages,
and they can also automatically search
the FM band for radio stations broad-
casting a particular format (determined
by the format code sent by the station in

Integration of multiple digital
systems within a facility has
become a real issue.

its RBDS datastream).

TheRBDS protocol also includes some
so-called transparent data groups de-
signed for the insertion of non-program-
related services. These could be origi-
nated by a station, or more likely could
be leased to outside service providers,
just as entire subcarriers are leased to-
day. A number of companies have be-
gun to offer such services on a national
basis, and they are currently signing up
stations on whose RBDS datastreams
they will pluginto. Theseinclude Axcess
USA, a national alphanumeric paging
company, and Differential Corrections,
Inc. (DCI), a service that offers terrestri-
ally originated, enhanced positioning
data for GPS satellite receivers. (See
“Radio in Transition,” December 1993).

Several other non-RBDS subcarrier
services also made an appearance at
NAB '94. Seiko Telecommunication Sys-
tems of Beaverton, OR, discussed its
High-Speed Data System (HSDS), which
operates at a subcarrier frequency of
66.5kHz. Seiko claims that HSDS will not
interfere with existing RBDS equipment.
The primary application for HSDS is to
provide information, such as paging and
messaging, to pocket and wrist-watch
pagers with frequency-agile receiver/
decoders.

Meanwhile, Digital DJ of San Jose, CA,
presentedits application of NHK's Level-
controlled Minimum Shift Keying
(LMSK) FM subcarrier system called
Data Radio Channel (DARC). This sys-
tem operates at 76kHz and is capable of
16kb/s transmission with mobile recep-
tion. Magnavox announced an affilia-
tion with Cue Paging to add a differen-
tial GPS service called Acc-Q-Point to the
RBDS-compatible 57kHz service. There
were also discussions of other Intelli-
gent Vehicle/Highway System (IVHS)
applications for FM subcarriers that are

about to be experimentally deployed
by private and government developers.
Some of these proposed data services will
require access to multiple stations in a
given market to maintain reliable services.

These new services will not be the
same type of subcarrier business you've
been used to in the past. Stay on top of
this one — your subcarrier spectrum
may become home to a bidding war soon.

ISDN and DAB

Several informative presentations on
new digital telecom services were pre-
sented at NAB '94. Of particular interest
to radio broadcasters is the Integrated
Services Digital Network (ISDN), prima-
rily useful for remote backhaul.

Installation and service costs for ISDN
have dropped sharply in recent months,
and it is expected to become widely
available in most major telco jurisdic-
tions within the next two years. In some
parts of the country, the current monthly
cost for the ISDN’s Basic Rate Interface
(BRI) is less than one-third that of
Switched-56 service. ISDN BRI offers two
bearer or Bchannels for program data
(up to 64kb/s each) plus one data or D
channel operating at 16kb/s for dialing
and communications functions. Each of
the B channels can be designated as
voice or data, and can be routed inde-
pendently. The B channels can also be
tied together via inverse multiplexing
to accommodate higher data rates (up
to 128kb/s).

Although many telephone companies
offer ISDN as a service, they appear to
have little experience with the broad-
cast-specific application of the technol-
ogy. NAB presenters agreed that ISDN
users should observe the following:

1. Thoroughly understand how to set
up your terminal equipment.

2. Try to establish a contact at your
local telco who understands your appli-
cation and will provide the necessary
support.

3. Give yourself enough time to set up
and test the link prior to air time.

Another difference in mood was
shown by DAB proponents at NAB '94.
They, too, are moving from concept to
reality (perhaps) as system testing be-
gins at the NASA Lewis Research Center
in Cleveland. (See “Re: Radio,” p. 24.)

In summary, radio appears to be mov-
ing to the next level with digital tech-
nology. Within this context, radio engi-
neers and managers will need to be
armed continuously with the latest in-
formation if they are to stay competi-
tive and maximize their station’s growth
potential. Rest assured that BE and BE
Radio will help you stay on top.*gf these
issues. D)W
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E Chip Morgan

Complying with
the new NRSC-2

regulations

The Bottom Line: All AM stations must be in compliance with FCC Rule 73.44 by

June 30, 1994. It requires measurements of a station’s output spectrum to verify that
the RF mask specified in NRSC-2 is satisfied. Appropriate test equipment is required,
and measurements must be repeated annually. This new rule will cost an AM station

anywhere from $250 a year in consultants’ fees to $11,000 or more for its own new

test equipment.

3

re you ready for the new FCC

rules that take effect June 30,

1994? After that date, if you're

responsible for the technical
operations at an AM station, you can't
justsay you'rein compliance with NRSC-
2 — you have to prove it.

You have several options for testing
and proving compliance with FCC rules
regarding AM bandwidth. You can pur-
chase or rent special test equipment or
you can hire a contractor or consultant
to make periodic measurements.

If your station installed equipment
making it comply with the AM Pre-em-
phasis/De-emphasis and Broadcast Trans-
missions Bandwidth Specifications
(NRSC-1) prior to June 30, 1990 or if it
complied from commencement of its
operations, you haven't had to worry
about FCC Rule 73.44 concerning emis-
sion limitations. (See “Re: Radio,” Broad-
cast Engineering, April 1994.) By June 30,
1994, however, you need to be in com-
pliance with the NRSC-2 standards es-
sentially at all times.

How this came to pass

The National Radio Systems Commit-
tee (NRSC) is a joint committee com-
posed of interested parties including
representatives of AM broadcast sta-
tions, AM receiver manufacturers and
broadcast equipment manufacturers. In
1987, the NRSC formally adopted volun-
tary performance standards for AM
broadcast stations in an effort to reduce
second-adjacent channel AM interference.

Morgan is owner of Chip Morgan 8roadcast Engineering,
Sacramento, CA, providing design, construction and main-
tenance of broadcast facilities worldwide. Respond via the
BE FAXback line at 913-967-1905.
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First came a standard called NRSC-1,
which was a modified 75us transmis-
sion and reception pre-emphasis/de-
emphasis, and a 10kHz AM audio band-
width. NRSC-1 used a 10kHz “brick wall”
low-pass filter to eliminate most adja-
cent-channel interference. Thefilter was
generally installed in a station’s audio
processor or as an add-on component
between the audio processing and the
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Figure 1.The NRSC-2 emission standard’s RF
mask. Note differences inlast step fordifferent
stations’ licensed power levels.

input of the transmitter. This standard
was designed to bandlimit AM stations
to a nominal 20kHz occupied RF band-
width, corresponding to twice the 10kHz
audio bandwidth introduced to the
transmitter audio input.

Although this identified a solution to
the problem of standardizing audio trans-
mission, it wasn't a complete method to
ensure minimization of adjacent-chan-

nel interference, because NRSC-1 didn't
have a specific bandwidth limitation at
various distances from the carrier. In
1988, the NRSC-2 standard was intro-
duced, using a format similar to the FM
occupied-bandwidth rules. The amount
of energy at specific distances from the
carrier was limited, keeping the occu-
pied bandwidth within the 20kHz chan-
nel. This provided a way to specify the
operation of an AM station with mini-
mized interference. In 1989, the FCC
added the NRSC recommendations to
the rules in 73.44 to control the entire
RF transmission of AM stations. NRSC-2
was called the AM RF Mask.

Causes of
adjacent-channel interference

As a natural process of amplitude
modulation, audio frequencies (includ-
ing harmonics) in program material are
impressedon thecarrier waveand trans-
mitted through the RF system. In addi-
tion, unnatural harmonics caused by
non-linearity in the audio equipment
(starting with the microphone and in-
cluding processing gear, the transmit-
ter and the antenna) are added to the
broadcast signal. If this harmonic con-
tent becomes significant enough (due
toovermodulation or serious equipment
non-linearities, for example), interfer-
ence can result. The pre-emphasis em-
ployed in AM broadcasting (intended to
reduce received high-frequency noise
in the de-emphasis-equipped receiver)
only exacerbates this problem in the RF
domain. The high-frequency interference
signal is often referred to as splatter.

By strictly limiting the bandwidth of
all AM stations to 10kHz, splatter is re-
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duced and reception quality is im-
proved. The NRSC standard is designed
to limit the transmitted bandwidth of
AM stations so that there is little over-
lap between adjacent stations.

How to measure this
The regulations don't specify what
equipment to use, only that disputes
over measurement accuracy must be
resolvedin favor of measurements obtained
by using a calibrated spectrum analyzer.
The regulations don't specify how often

to make measurements other than an-
nually with not more than 14 months
between measurements. This is similar
to other FCC regulations in which it’s left up
to the licensee to determine the actual
frequency and methods of measurement.

Nevertheless, 73.44 (d) does specify
that measurements “...are to be made at
ground level approximately 1km from
the center of the antenna system. When
a directional antenna is used, the car-
rier frequency reference field strength
to be used in order of preference shall

If you see this as a ten, not a hinary two,
we’ve got the digital audio system for you.

The DAD486x Digital Audio
System combines the benefits, reliability, and
economics of modern computer technology to
provide a powerful CD quality digital audio
system that does not require a programmer to
operate it. With DAD on the job, you can
instantly switch between Live Assist and fully
Automated formats, and reap the advantages
of instantancous access to hundreds of tracks
or completely controlled programming.

Operating DAD requires virtually no
learning curve, as it emulates the equipment
that you have always used. The optional
Touchscreen is the ultimate in intuitive opera-
tion, or you can usc the same fader starts or
other remote controls that you do now. The
super fast Graphic Waveform Cut and Paste
Ed?iiing will make you wonder how you ever
tolerated grease pencils and razor blades. And
interface to satellite program networks is so
casy that it takes onlf;' minutes to install, no
special software required.

Maybe the most remarkable feature of
DAD is that it runs under DOS, the most

commonly utilized software in the world, and
on standard off the shelf hardware. Mainten-
ance support, parts, and expansion hardware
can be casily obtained anywhere. And you are
assured that as computer technology contin-
ues to evolve, DAD will grow with it. You
never need to be out of date. There are no
monthly licensing fees and upgrades are free
for the first year.

DAD can be configured to fit any size
facility, from a stand alone Workstation that
does double duty for both Production and
On-Air t;) mu tipl_:: Workstations, each
equipped for a specific application, operatin
0?1 ap;t’ruc Local ;:‘\rca Nggvork. Rcdgtcmdancg
and backup features can be configured to meet
any need or budget. And DAD talks to CD
Jukeboxes, Routing Switchers, and more.

AD486x rates a “Ten” as the ultimate
digital audio system!

To receive more information call us at 1-800-ENCO-SYS

@ ENCO 1366 Craigshire Drive, St. Louis, Missouri 63146 USA
SYSTEMS, INC. Tel: 800-362-6797 or 314-453-0060 Fax: 314-453-0061
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be: 1) the measured non-directional field
strength; 2) the rms field strength deter-
mined from the measured directional
radiation pattern; 3) the calculated ex-
pected field strength that would be ra-
diated by a non-directional antenna at
the station authorized power.

Measurements for spurious and har-
monic emissions must be made to show
compliance with the transmission sys-
tem requirements of 73.44 for AM sta-
tions. Measurements must be made
under all conditions of modulation ex-
pected to be encountered by the sta-
tion, whether transmitting monopho-
nic or stereophonic programs.

The NRSC standard says that “mea-
surements of AM station spectrum oc-
cupancy shall be conducted using ordi-
nary program material. All audio pro-
cessing used in the AM station shall be
in normal operating modes. The audio
signal to the AM transmitter shall con-
form to the NRSC audio standard
adopted Jan. 10, 1987.” (NRSC-1).

Be prepared with answers

When a station’s licensee gets amemo
from its broadcast attorneys mention-
ing the new rule, station management/
engineering will probably be asked how
the station intends to comply.

Questions to consider are: How stable
is our audio equipment? How reliable is
our transmitter? How accurate is our
test equipment? How much liability are
we willing to accept? While answering
these questions, consider also the cost
to either make the measurements your-
self or hire someone to do it.

If your operation is such that you
aren’t comfortable unless you know that
the station is reasonably in compliance
at all times, you really only have one
choice — you need continuous moni-
toring of the signal with a dedicated
monitor. A spectrum analyzer isn’t prac-
tical for this because you’d need a
trained operator to observe it continu-
ously. What will work for this purpose is
asplatter monitor. It can be set up in your
transmitter rack to monitor the
transmitter’s output, and alarm thresh-
olds can be set to inform your operator
on duty or engineering personnel of a
potential violation condition.

Keep in mind, however, that a splat-
ter monitor is typically installed at the
transmitter site and not at the specified
measurement point of 1km away. For
this purpose, the splatter monitor can
be used in the field with an optional
active whip antenna. Therefore, even
with continuous splatter monitoring,
official measurements should probably
be made by the book on a regular an-
nual basis.

Given the realities of small markets —
and lower-budget AM radio stations in

I
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Dual Domain Audio Testing

In studios and labs, on benches and factory floers, in
stations and networks, thousands of System One Audio
test systems around the world attest to the fact that this
is the System that works. Hardware and software refined
to match the application produce both superior perform-
ance and superior reliability as demonstrated by our
three year warranty on parts and labor.

THE RECOGNIZED STANDARD

System One is known the world over as the recognized
standard in audio test and measurement. Component
suppliers, manufacturers, equipment reviewers, and
end-users all rely on Audio Precision for measurement
quality they can trust.

COMPREHENSIVE & FAST

System One is a completely integrated digital and ana-
log audio test system. By combining all the necessary
instruments into one package System One provides
higher performance at lower cost than conventional
instruments. In addition, System One can grow with your
needs. Your initial purchase of a basic System One allows
you to add any option later.

Optional FASTTEST & FASTTRIG DSP capabilities test any
audio channel, producing 160 measurements from a
stimulus signat less than one second in duration. Options
such as input and output switchers and the DSP-based
FFT and digital domain modules make “one-stop” auduo
testing easy.

EASY TO USE
Straightforward features and stored sample audio tests

make System One easy to use. Color graphic test results
also may be copied to printers and plotters.

GOMNO-GO testing against limits and test sequencing with
automated procedures save time and repetitive
motions.

HIGH PERFORMANCE

New digital and analog technologies leave yesterdays
*good enough” performance far behind. System One
easily handles high performance challenges such as
state of the art analog preamps or digital recording
systems.

The integrated System One offers premium specifica-
tions and performance, but at no premium in price
compared to lesser test sets or equivalent separate
instruments.

Our worldwide force of Audio Precision representatives
will be pleased to provide further information and an
onsite demonstration.

Audio .
preCISIon

P.O. Box 2209

Beaverton, OR 97075-3070
503/627-0832, 800/231-7350
FAX: 503/641-8906
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all sizes of markets — a station could
makeonlythese periodic measurements
and still be fully in compliance. It’s up to
the licensee how often these measure-
ments are made, as long as the period
doesn’t exceed 14 months. The rules do
not require constant monitoring.

By the way, communications moni-
tors, communications receivers and
field-strength meters are not usable for
these measurements. They can measure
some carrier harmonics and mixes, but
they just don't have enough dynamic

range or selectivity to resolve the emis-
sions so close to the main carrier.

Other options

Asstation also can hire a contractor or
consultant to make the measurements.
Be sure the engineer has the appropri-
ate equipment and that he fully docu-
ments the procedures used and results
measured. An outside engineer will usu-
ally have the required splatter monitor
or spectrum analyzer.

It would be wise to group several

AN EXCLUSIVE
“w EVENT .
S

O~
Q/here are moments in the course of a manufacturing
Company's life that become historical milestones, not only
for the Company itself, but for the whole industry.
EXCLUSIVE PFM, AEV's newest FM broadcasting processor,
represents one of such milestones. It's an event.
A truly extraordinary event, setting a faster pace in the
evolution of FM broadcasting.
To emphasize only some of EXCLUSIVE FM's features
would be like diminishing it.
AEV is pleased to invite Radio and TV Broadcasters the world
over to contact its Dealers for detailed information,
as well as to verify, in the course of a hands-on
demonstration, the meaning of the word "extraordinary".

=1y
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AEV = ITALY » Phone 39 + 51 + 950249 / 950350
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measurements together when using an
outside engineer. If the engineer has a
spectrum analyzer, you could obtain
measurements for carrier harmonics,
NRSC compliance and carrier frequency
all on the same hire. If the engineer has
other standard AM test gear, measure-
ments, such as common point imped-
ance, monitor point signal strengths,
modulation level and audio proof mea-
surements could be made coincidentally.

What happens on June 30?

The exact language of the rule says
that AM stations must be in compliance
as of June 30. Attorneys may have differ-
ing opinions about this, but the strictest
interpretation of the rules is that you
should make the measurements before
June 30 and you should be in compli-
ance at all times after June 30.

FCC staff remarks have confirmed that
the measurements must be completed
by June 30, 1994, and that the commis-
sion intends to issue a Public Notice to
this effect, time permitting.

As is usual with a deadline like this,
many ' stations may wait until the last
minute to order test equipment or to
schedule measurements. Although no
FCC inspection data is available as of
this writing, it can be assumed that NRSC-
2 compliance will be checked in the
ongoing AM station inspections over
the next few years.

Cost of compliance

A station could spend $3,500 or more
for a splatter monitor, $11,000 or more
for a spectrum analyzer or make annual
payments to a contractor, which will
likely run from $250 to $500 plus ex-
penses. If you are in a market with no
local qualified engineer, costs could in-
crease to a one-day rate for the engineer
plus expenses.

Eachstation’s situation will determine
which option makes the most sense.
Some expenditure is inevitable, but non-
compliance could result in far more
onerous results.

= For more information on
NRSC-2 test equipment,
circle the following on
Reply Card:

Anritsu (63)

Avcom (64)

Delta Electronics (65)
Hewlett-Packard (66)
Rohde & Schwarz (67)
Tektronix (68)
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Walkaway Power!

BURK ARC-16 Remote Control

OBJECTIVE: To be able to lock up and go home for the night
(or week), maintain full transmitter control and fulfill the FCC
requirements for an operator on duty.

SOLUTION: Contact a BSW Sales representative and ask them
to fax or mail you a copy of the Burk Technology "Walkaway"
brochure to find out how you can set up a completely reliable

and legal walkaway control system for your station(s) utilizing
the ARC-16.

510

BROADCAST SUPPLY WORLDWIDE

Phone: 800-426-8434 or Fax: 800-231-7055
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Transition
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S electing the digital audio storage
system for your station can be an
onerous task. The first decision

usually involves the hard disk vs. re-
movable media question. This is often
settled by the system’s users at
the radio station who must con-
sider whether they want to re-
place their cart machines with
computers or with better cart
machines. The answer will vary
with the needs of each station
and its staff.

Initial screening of available
products is cumbersome be-
cause manufacturers' specifica-
tion sheets don’t follow any stan-
dard format. This makes it tough
to tell what a product really of-
fers. One countermeasure to this
problem involves putting your
exact requirements in writing,
faxing it to manufacturers, and
letting them respond. If you've
never used a digital audio stor-
age system before, however, it
may be difficult to know what to
ask for. You may want to orient
yourself by talking to other users
first. Ask manufacturers of digi-

Digital cart
machines

New technology in familiar form is the preferred
route to the future for many radio stations.

mining how the system actually oper-
ates. Many manufacturers will allow you
to use their products on a trial basis.
When installing these systems, keep in
mind the first several weeks of opera-

SELECT ~2- PLAY MODE  @FEC

Goals for digital cart systems
Although each station may have its
own concept of the perfect digital stor-
age system, here are a few elements to
consider:

¢ On-air user friendliness: Digital
cart machine systems using re-
movable media generally have
shorterlearning curvesthancom-
puter-based audio management
systems. (See “Radio in Transi-
tion,"Broadcast Engineering, April
1994.)For this reason, these more
cart-like systems may be pre-
ferred by stations that use live
on-air talent. Many digital cart
machines now offer serial con-
trol/status interface to external
controllers, and some include
software for elegant PC-based GUI
and control by automation sys-
tems. Another recent advance
hybridizes hard disk storage with
cart machine-style hardware in-
terfaces. (See Table 1.)

e Cost of hardware: Implement-

The Denon DN-990R is an example of new digital cart machine
recorders using the MiniDisc format.

ing a new format requires pur-
chase of equipment for the on-

tal storage products for user lists,
and talk to other stations who
are already using these systems.

Eventually, physical examination of
the product will be essential for deter-
Tyson is northeastem regional sales manager for pro audio at

Roland Corporation U.S., basedin Blairstown, NJ. Respond via
the BE FAXback line at 913-967-1905.
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tion might be a bit bumpy. Allow time
for your staff to learn and become famil-
iar with the equipment. You'll know
you're on the right track if you soon find
yourselfwondering, “Howdid I ever func-
tion without this?”

air studio as well as production
and news areas. Depending on
the system and the station’s needs, the
exact number of machines for on-air
playback will vary. For example, some
machines can be programmed to play
mulitiple cuts from the same carrier (i.e.,
“cart™) without any audible break,



Model SM-1 AM Splatter Monitor
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Features
« Inexpensive means of verifying FCC compliance + External audio input enables evaluation of audio

processor’s NRSC filter performance
« Easy to operate and interpret measured results
« Optional peak hold circuit
« Measurement of I, Q, I+Q (chopped) and external
audio signals « Optional spectrum analyzer 300 Hz resolution
bandwidth model filter assembly
* 450 kHz to 1800 kHz phase-locked operation with
10 kHz or optional 9 kHz channel spacing « Front panel speaker and headphone jack permit
audible monitoring of interference
« Portable operation from external 12 VDC supply

and optional active antenna for near field signal « Adjustable alarm output permits remote control
monitoring monitoring of interference

« Quadrature modulation measurement enables » Rear panel I and Q outputs and buffered meter
transmitter adjustments for minimum IPM output

The Model SM-1 Splatter Monitor provides AM broadcast engineers with a means of
accurately and easily measuring off-channel emissions to ensure compliance with the FCC
(NRSC-2) emissions standard. Manufactured in response to the recommendations of the
National Radio Systems Committee (NRSC) for AM improvement, the instrument pro-
vides many of the features of an expensive spectrum analyzer at a significantly reduced
price. The Splatter Monitor measures the level of splatter or any other spurious emissions
which fall between 11 kHz and 100 kHz away from both sides of the carrier

The Splatter Monitor provides both fixed and portable operation. While normally installed
in an equipment rack and fed with the transmitter or common point RF sample, it also
operates in the field from a twelve volt DC source. An optional active antenna then provides
the RF sample. This portability is very useful for investigating interference complaints.
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whereas other systems require recue
time between cuts on the same carrier.
The latter will require more playback
machines in the on-air control room.

recue time provided by disk-based sys-
tems can add up to literally weeks of
time saved per year. It also lets an op-
erator preview the audio material up to

Some stations may also
desire the ability to

overlap or mix audio

cloments from sepa. | MANUFACTURER 35' | MINI | 35" | BER- | HYBRID | CIRCLE#

rate digital carts, neces- FLOPPY | DISC M-O | NOULLI HD REPLY CARD
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log operations. Broadcast Electronics X 53
Denon X 54

e Cost of media: Natu- Digital Broadcast Assoc. X 55

rally, media costs vary Fidelipac X 56

among formats', which Otari 2 57

currently include RadioS

MiniDisc, Bernoulli, 3.5- adio Systems X 58

inch magneto-optical | Sonifex X 59

(MO) and 3.5-inch Sony X 60

floppy disk of several Studer Digitec/Numisys X 61

de:nsities. Raw cost-per- 360 Systems ¥ “ 62

minute of storageisless |

augmented by) different drives and con-
trollers, while remaining within the con-
fines of the original system. Several
manufacturers have already taken this

thananalogcartin prac-
tically all cases, but
otherissues contribute.
For example, some sys-

Table 1. Major players in the cart machine replacement marketplace and their storage formats. These include
cart-like systems using removable media, plus hybrid hard disk systems using dedicated control surfaces that
simulate cart machine operation.

tems require data re-
duction, some offer it
optionally, and some don't use it at all.
Some systems also allow choice of sam-
pling frequencies and mono/stereo se-
lection to enhance storage capacities.
Furthermore, some systems are more
flexible and convenient in their accom-
modation of rerecording/inserts in
multicut-per-carrier applications. (See
“Audio Format Cost Analysis,” BE Ra-
dio, March 1994.)

¢ Backup: Removable media systems
retainanimpor-
tant advantage
over PC-based
audio manage-
ment systems
in any worst-
casescenario.lf
a hard disk sys-
tem crashes,
the station can
potentially be
taken off the
air, and recov-
ery may be dif-
ficult and time-
consuming
(notto mention

360 Systems Digicart/Il uses Bernoulli or optional
internal hard-disk for storage. A number of dedi-
cated control panels (shown) or PC control inter-
faces are available.

the last second before air. Random ac-
cess further permits editing of audio on
the final carrier, an impossibility with
analog cart. In most cases, this editing is
non-destructive, allowing you to undo
any edit and try it again.

Decisions, decisions

It's obvious that a lot of choices exist
for broadcasters who want to maintain
the traditional user-interface of the cart
machine, while stepping up to digital
quality and cost-
effectiveness.
(Table 1 provides
a complete list.)
Each system pre-
sents its own
strengths.

When compari-
son shopping,
remember to
evaluate the me-
dium and the op-
erating system of
any cart replace-
ment device. In
practice, the lat-
ter will probably

expensive, if
backups are
not available). Crashes in a removable-
media system are usually limited to a
single carrier, which should be rela-
tively simple to replace from either
original (archived) recordings or a
backup carrier kept on file.

e Random access: The elimination of

BE Radio May 1994

have more im-
pact on perfor-
mance. It may help to think of these
systems as tiny computers, for which a
preoccupation solely with the disk drive
would provide inadequate assessment.

Along those lines, designers may con-
sider the storage devices within these
systems as internal components, such
that they may be swapped out for (or

route, producing systems that offer sev-
eral disk-drive options in modular form.

This trend is likely to continue, given
recent industry announcements. For
example, this summer Sony will make
available its raw MiniDisc drive as an
OEM product (previously, the entire MD
audio system with its inherent data re-
duction and associated control was all

Digital cart machines are
increasing their connectivity,
matching more of the proper-

ties of PC-based systems.

that other manufacturers could obtain).
IBM has also announced imminent avail-
ability of a higher-density, 3.5-inch MO
disk and drive with 230MB capacity
(comparedtothecurrent 128MB). Mean-
while, Seagate recently unveiled a small
hard disk system with 9GB capacity.

Stand-alone digital cart machines are
also increasing their connectivity, match-
ing more of the properties of PC-based
systems. Consider this element care-
fully when shopping.

Digital cart machines can allow a
smooth transition path for many sta-
tions into the digital age. With such
attractive new technologies and costs,
the sun may finally be setting on the
analog cart machine.

Editor's note:The September 1994 issue of BE Radio will
examine PC-based cart-replacement systems,




\X/hen employing the new Fostex D-10 yvou'll work with
DAT easier and faster than ever due to a host of savvy
production features. Auto
Cue and Instant Start are
great examples. Locate with

either A-Time or Pro-R

PRO SEEKS CHALLENGING

You can use a pair of recorders for fast. precise assembly

editing procedures. The universal GPI ports of the D-10

provide the control be-

tweeu lhe ™o mu('hines.

FAST, ACCURATE AUDIO

On-board RAM and Auto
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Time to a given cue point. Then. programn the D-10 to start
automatically the instant audio modulation begins. With Auto
Record. hands-free edits are under microprocessor control.
and punch-in recordings can be repeated accurately.

RAM Scrubbing and Jog/Shutile give you "analog style’

reel rocking with familiar video controls for pinpoint cueing.

A 10-key pad lets you store and recall up 10

100 cue points—providing extensive

autolocation within program material.
The full array of DAT IDs is available on the D-10. Record
or play up to 799 P-NOs with anto or manual numbering.

re-numbering and skip programming.

A dual configuration is practical because a single D-10

with its full complement of standard features is less than
$3000. There's no hidden cost—even the remote is included.

The universal GPI ports can be used

for extensive custom external control —
such as fader start. event out. transport conunands. etc. In
addition. two optional slots are available lor future upgrades.
For fast. high quality compilation or re-sequencing of
program material. for precise assembly editing. and as a
source machine. the Fostex D-10 is the icdeal candidate.
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RE: Radio

or some time, the radio industry
has anticipated DAB, not just for
improved reception characteris-
tics and CD-quality audio, but for the
new business that it could generate with
its ancillary data capabilities. This in-
terest has been fueled by the coinciden-
tal mad rush to the information high-
way, in the hope that DAB ancillary data
could provide broadcasters with a pos-
sible new revenue stream.
Unfortunately, the truth is somewhat
unkind to those who expect great things
from DAB ancillary data. The bits just
aren’t there — at least not with the way
systems are currently configured. In-
band FM systems under evaluation claim
to provide auxiliary data rates ranging
from a mere 8kb/s to 64kb/s.

Compared to what?

To set a benchmark for how much
ancillary data is required, consider the
FM subcarrier services that exist today.
The traditional 67kHz and 92kHz
subcarriers can each provide mid-fi
mono audio, or up to 19kb/s of data.
Using state-of-the-art data-reduction
techniques, equivalent quality audio
services would require at least 24kb/s.
The 57kHz subcarrier for RBDS or pag-
ing adds another 1kb/s to 2kb/s.

Adding these up, it will require ap-
proximately 40kb/s or 50kb/s of DAB
data to match the ancillary services an
FM broadcaster can provide today. This
is more than most DAB formats can
provide, and even the best (at 64kb/s)
doesn’t offer much growth potential.

This might not be a problem if analog
FM and in-band DAB services coexist in
a simulcast mode indefinitely, but if
eventual replacement of FM services
with in-band DAB is assumed, some ex-

May 1994

A hard look at DAB

ancillary data

"Where's the bits?"

isting ancillary services could not be
supported. (Note that this point is moot
for AM broadcasters — any ancillary
data service, even the 2kb/s proposed
by the only AM IBOC format, is an im-
provement.)

Assumptions about Eureka 147
Eureka 147 is a configurable system.
It allows the user(s) to select the source
coding and channel coding rates of each

The bits just aren’t there — at
least not with the way systems
are currently configured.

program channel in a muiltiplexed pod
from a finite set of options. For audio
signals, the source coding determines
how much data reduction will be ap-
plied. The channel coding defines how
much error correction will be added to
each source-coded signal (either audio
or ancillary data), thereby affecting its
robustness for transmission.

If a group of six broadcasters all
wanted to use the highest possible set-
tings for their audio signals (256kb/s
source coding plus rate 1/2 channel cod-
ing), they could not all be accommo-
dated on the 1.5MHz pod because the
total data rate would exceed the
channel’s capacity. Some or all would
have to use more data reduction (down
to 224kb/s or lower) and/or less error
correction, in order to fit in the channel.
And then, they each would be limited to
an ancillary data rate of only 2kb/s —
intended solely for program-associated
data (PAD) services like those of RBDS.

Of course, a Eureka 147 system can be
reconfigured without the constraints of
an existing, narrow channel structure.

There’s still no free lunch, however: To
get a minimally adequate ancillary data
rate (say, 64kb/s) plus CD-quality main
channel audio equally for all stations in
a pod, only four stations can be accom-
modated in the 1.5MHz channel. This
would significantly affect any allocation
schemes under the Eureka 147 format.

Course corrections

Whatever DAB format is used, broad-
casters should press for sufficient ancil-
lary data capacity to be provided. Just
how much depends on many unsettled
market and regulatory issues, but logic
dictates that at least existing ancillary
services should be duplicated, and some
capacity for growth allowed.

Yet, if the rosiest visions of high prof-
its from ancillary services are to be real-

ized, even 64kb/s isn't goingto cut it. For °

broadcasters to have a hope of gaining
critical market share in ancillary data
(including potentially lucrative addres-
sable services), a much wider pipeline
will be required. Radio broadcasters
will be competing with terrestrial and
satellite 2-way wireless data services,
along with wideband wired services like
ISDN (128kb/s to 1.5Mb/s) and ADSL
(1.5Mby/s to 6Mb/s), not to mention TV
broadcasters, who may be able to use
more spectrum for ancillary service on
their digital simulcast channels. A 1-way,
narrowband datacasting service won't
stand much chance of gaining a foothold
(beyond offering PAD) in such a context.
Even the dollars currently earned for FM
subcarrier leasing may be at risk.

A thorough examination of this issue
isimportant if broadcasters are to avoid
taking two steps forward and one step
backward with conversion to DéB.
L)
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Applied

Technology

ecause studio-to-transmitter links

(STLs) are vital in radio station

operations, greater peace of mind
can be achieved by establishing back-
ups. With the advent of 950MHz digital
aural STLs, broadcasters need to re-
think backup strategies. Three separate
areas need to be considered: program
audio, subsidiary signals and RF.

The use of hot-standby systems pro-
duced by STL manufacturers and vari-
ous custom-made devices have been
commonplace in radio operations. They
can be relatively uncomplicated when
the backup link is identical or similar to
the primary link — for example, two
composite RF links or two sets of stereo-
conditioned phone lines. Handling a
mixture of systems, such as a primary
RF link with a phone-line backup, re-
quires more thought, however. When
digital STLs are involved, other issues
must be considered, such as the incor-
poration of additional devices (audio
codecs and modulator/demodulators)
into the hot-standby scheme.

Complete backup is important be-
cause a radio station’s main audio pro-
gramming might be only one of several
signals conveyed on the link. These ad-
ditional signals (including subcarrier au-
dio and data, additional aural program
channels and remote control) compli-
cate backup.

Another consideration involves the
value of preserving investment in an
older, analog composite STL for use as
a new digital STL’s backup.

Tamiis director of marketing and sales for the Communications
Products Group at Dolby Laboratories, San Francisco. Re-
spond via BE's FAXback line at $13-967-1805.

Hot standby for
digital STLs

Switchover between digital and composite analog STLs

can be tricky.

Discrete or composite?

For FM broadcasting, the majority of
analog aural STLs have been composite
links, whereby the FM multiplex signal
is generated at the studio by a stereo
generator, often combined with audio
processing. Some telco (T1) digital STLs
also can accept a composite signal. In
this aspect, backup configuration be-
tween RF composite links and T1-based
composite links is not difficult. Audio
processing and the stereo generator can
remain at the studio.

Digital aural STLs resemble discrete
links in the handling of audio, however,
because programming is accepted as

left and right channels. This may be
suitable for AM stations and some FM
stations that use analog discrete links. It
presents a challenge, however, for the
broadcaster who wants to use a com-
posite analog STL as a backup for the
“discrete” digital system, or who wishes
to keep audio processing and stereo
generator equipment at the studio.
These requirements can be satisfied by
deriving two different outputs at the
studio: the fully processed stereo audio
signals to feed the digital STL and the
composite FM signal for the analog STL.
(See Figure 1.)

At the transmitter site, the composite

STUDIO SITE:

— — —
PEAK

COMPRESSOR/

LIMITER LIMITING/

INCLUDEVS IN
STEREO GENER

1L
STEREO
-' GENERATOR )
. & — —

SECOND BACKUP
{COMPOSITE OUTPUT)

'i STEREO

=]
PRE-EMPH. CERSALORM

} XMTR SITE:

- DIGITAL STL
~ TRANSMITTER

HOT STANDBY [ |
(DOLBY H§1) o

s CONTROL SIGNALS
AUDIO SIGNALS
| === RF SIGNALS

1
(g
-

Figure 1. Hot-standby installations using digital STLs with analog backup must cope with discrete
and composite audio signals. For fully automatic operation, the receiver must also sense whether
the digital or analog system is using the STL channel. A pilot-detect circuit accomplishes the latter.
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signal from the analog STL is available
to feed the exciter. The digital signal,
however, must be fed to its own stereo
generator before being routed to the
exciter. Switching of these signals must
beunder control of the hot-standby unit.
In this arrangement, the digital STL must
be capable of handling fully processed,
pre-emphasized audio and include a
built-in digital stereo generator.

“Digital” RF

How the hot-standby system deter-
mines that the primary link has failed,
and that it should switch to the backup
STL, also is a key aspect of such a sys-
tem. Three possible scenarios include
transmitter failure, receiver failure and
path failure. (At the receiver, path and
transmitter failures will be essentially
indistinguishable.)

* Transmitter/path failure scenario: If the
digital STL transmitter malfunctions, the
hot-standby unit at the studio site
switches to the analog standby STL
transmitter. The radiated RF signal is
now analog (composite FM). The audio
portion of the digital STL receiver, at
the broadcast transmitter site, mutes in
the absence of valid digital audio data.
The receiver hot-standby unit senses
this fault condition and thereby enables
the analog STL receiver. In this scenario,
switchover at both sites is simple and
automatic. Note, however, that if the
digital STL system is not a monolithic
unit, any outboard components must
each communicate their fault status
separately to the hot-standby system.

* Receiver failure scenario: 1f the pri-
mary STL receiver malfunctions, the hot-
standby unit at the receive end will de-
tect a fault and switch to the analog
backup STL receiver. The digital STL
transmitter is still radiating on the STL
channel, however, and the analog STL
receiver will demodulate the digital sig-
nal as noise. To solve this problem, a
pilotdetect circuit can be used. When-

ever the standby system selects the

.analog STL receiver's output, its com-

posite signal is checked for the pres-
ence of a 19kHz FM-muitiplex pilot. If it
is not present, the output of the backup
path is muted. Meanwhile, the standby
system alerts the studio site about the
digital STL receiver’s failure via a telem-
etry return on the remote-control sys-
tem or an equivalent path. This, in turn,
engages the analog backup STL trans-
mitter at the studio. Now, pilot will be
detected in the composite signal at the
STL’s receiver, and its output can be
unmuted by the standby system. (As
before, any outboard devices in a non-
monolithic digital STL system need to
be separately tied into the standby sys-
tem.)

All of the switching and pilot-detect
functions just described are incorpo-
rated in an Analog Interface Unit (Model
Al2) from Dolby Laboratories. It works
in conjunction with Dolby's HS1 and
HS2 hot-standby units — transmitter-
end and receiver-end respectively. The
system also accommodates a third sig-
nal path for an aiternate backup STL
system. In essence, the AI2 contains a 3-
position, 4-gang switch. Up to four dif-
ferent signals from either primary,
backup or secondary backup STL
sources can be routed to the output.

Auxiliary signals/subcarriers

Dealing with subsidiary signals pre-
sents more interesting challenges. Ana-
log composite and discrete aural STLs
carry them on subcarriers. Digital aural
STLs of all types accept baseband sig-
nals. In some cases, they can also carry
serial digital data directly.

Non-monolithic or hybrid digital STLs
are just that: They can accept baseband
signals that have been digitized, as well
as analog subcarriers. The digital por-
tion is coded to resemble an analog
multiplex signal. The analog subcarriers
can be placed in their conventional lo-
cations above the “digital composite”
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signal. Doing so may exact a penalty on
path performance, however, because
these analog signals are subject to the
limitations of analog transmission. Path
analysis must be based on the most
fragile signal to be carried — in this
case, the analog subcarriers.

When switching between different
types of STLs in a hot-standby system,
subcarriers may need to be treated dif-
ferently between primary and second-
ary modes, just as in the composite vs.
discrete example for main program au-
dio described earlier.

Hot-standby enhancements

Although most hot-standby units are
merely convenient assemblages of RF
and audio switching, the microproces-
sor control incorporated in the Dolby
HS1/HS2 allows extension of hot-standby
performance to support a station’s in-
creasingly complex operations. For ex-
ample, different operational modes can
be supported:

* Primary/secondary: When an existing
analog STL serves as a backup to a digi-
tal STL, the digital system can be desig-
nated as the primary unit. Whenever
the secondary analog systemis selected,
the system will automatically restore
operation to the digital unit when it
returns to a fully functional state.

* Bi:primary: When a switchover occurs
between two systems of like capabili-
ties, the unit most recently activated
(whether manually selected or because
of a switchover) is designated as the
primary unit. This minimizes unneces-
sary switchovers and their attendant
signal interruption. To prevent rapid
cycling between units after a switchover
has been initiated, a user-selectable in-
hibit period can also be employed.
Manual override selection of system A
or Balsois available on the hot-standby
hardware’s front panel or via remote
control.

As radio operations increase in com-
plexity, backup links become more es-
sential and more complicated. Under-
standing theissues of mixed signal types
and RF compatibility is required for suc-
cessful implementation. The use of flex-
ible, intelligent hot-standby systems sim-
plifies the task.

For more information on
Dolby's DSTL system,
circle (51) on Reply Card.
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Fostex D-10 DAT

recorder

The D-10 is a good choice for a number of applications,

particularly those in the production studio.

nyone contemplating the pur-

chase of a professional DAT ma-

chine should consider the Fostex
D-10. It’s a good choice for a number of
applications, particularly those in the
production studio. Its $3,000 suggested
retail price makes it a mid-priced ma-
chine by radio station standards, and
within that class it is quite cost-effective
and durable. Although it does not pro-
vide off-tape monitoring, serial control
or time-code operation, it fulfills most
other professional audio production
needs well. Fostex has just announced
an optional SMPTE generator/reader
and serial control upgrade for the D-10,
however.

The control panel

The D-10’s control layout is functional
and intuitive. Transport controls are all
located under the cassette tray, includ-
ing those for auto cuing and search op-
erations. The cassette tray can be closed
by pressing PLAY, STOP or gently push-
ing the front edge of the tray. If the tray
is closed with a cassette inserted, the D-
10 will enter the pause mode for “in-
stant” play. Professionals will appreci-
ate the pre-programming of some trans-
port buttons. For example, if the PLAY
button is pressed during locate/search,
the recorder will automatically go right
into play mode after locating the de-
sired point. For REWIND and FAST-FOR-
Chanis president of Chan and Associates, amarketing consult-

ing company for audio, broadcast and post-production, Fuller-
ton, CA. Respond via the BE FAXback line at 913-967-1905.

Performance at a glance:

s Cost-effective studio DAT recorder

* Audiophile-quality sonic perfor-
mance

¢ Versatile and user-friendly con-
trols and display

* RAM buffer for instantstart and
scrub-editing

s Flexible jog/shuttle transport con-
trol

¢ Comprehensive location and cue-
memory functions

* Accommodates A-Time, R-Time
and Time/Date displays

WARD, the recorder will run at 5x play
speed if either button is pressed once,
then at full fast-wind speed (250x play)
if the button is pressed again. This is
helpful for doing short-duration fast-
winds. Anyone who has used DAT in the
production room will understand the
value of this feature.

A blank search function seeks out the
next unrecorded section of a tape. The
START-ID search buttons allow the re-
corder to park and play about one sec-
ond before a START ID is reached. A 10-
key numeric pad also is provided for

direct input of edit/location points.

Switches along the bottom of the front
panel select between local or remote
control, GPI, analog or digital (electrical
or optical) input selection, 44.1kHz or
48kHz sampling frequency and empha-
sis on/off. Note that the D-10’s internal
clock will phase-lock to an external clock
source via the digital inputs. For in-
stance, if the source material is coming
in at 44.056kHz, the D-10 will set its play-
back sampling frequency to match.

The D-10 has a group of six buttons
that deal with ID-numbering functions
in comprehensive fashion. Four help-
ful mode keys select user-preference
options on how several functions of the
machine will operate. Other front-panel
functions offer flexible location and
memory control, along with a jog-wheel
for precise cuing.

Display section

The D-10’s display shows a variety of
information. The DISP TIME key allows
the display to switch between A-Time
(time from head of tape), R-Time (SMPTE
emulation) and Recording Date/Time
(stamped from a real-time clock in the
recorder). The DISP LEVEL key activates
monitoring of the margin level display,
showing margin of headroom for chan-
nel 1, 2 or both, and an error-rate dis-
play in percent. The margin indication
shows how many dB remain before
reaching the maximum permissible
level. 1t is refreshed each time a signal
higher in level than the presently dis-
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B FOR 25 YEARS L.T.C. HAS BROUGHT
STANDARD-SETTING PRODUCTS TO RADIO.
NOW

@Aﬁ""’/ Vs

I s&ff DIGITAL AUDIO !

BEGINS THE NEXT

@ All the benefits of a complete audio management and delivery system.
® All the proven value and dependability of an I'TC produet.
, ® All the advantages of digital technology.
E hat’s DigiCenter. . .another advancement
in broadcasting that will expand your
capabilities in programming, management

Find out how DigiCenter improves audio quality,
personnel performance and station profit-
ability. Call us and begin your future today.

and delivery of digital d. 300-44
and delivery of pure digital soun: 1- 7-0414
THE BENCHMARK IN BROADCASTING AUDIO
For the past 25 years For the NEXT 25 years

I ITC Corporation » 2425 South Main Street = Bloomington, IL 61762 USA. = {309] 8281381 FAX [309] 828 1386
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E R R A S Y ST EMS

From SAS, The Complete
Ran ,e, of Broudcusi Audlo

A U T O MATTED

SAS 32000 Stereo Audio Routing &
Mixing System—Perfect for mix-minus
conferencing, mixer emulation, fele-
conferencing hubs and communication
systems. Also ideal for plant and
transmitter routing, satellite and
remote distribution. Standard sum-
ming for mix-minus feeds, IFB, studio
infercommunications, voice-over work,
and more.

System size starts at 32 x 16 mono or
stereo matrix modular configuration
and expands up to 128 x 128. Serial
bus RS-232 for terminal, local panel
and modem control. Modular remote
panels for console fit as well as
standard rack mount panels. Custom
and turnkey systems available.

ah

SAS

SIERRA AUTOMATED SYSTEMS
BROADCAST 2 COMMUNICATIONS

Sierra Automated Systems & Engineering Corporation
2112 North Glenoaks Boulevard. Burbank, California 91504
Voice 818.840.6749 Fox 818.840.6751

Distributed by RAM Broadcast Systems, Inc.
P.0. Box 3100, Barrington, IL 60011 Voice 800.779.7575
Fax 708.382.8818 In Canada 800.433.2458

Circle (3) on Reply Card

28 BE Radio May 1994

played figure occurs.

When setting the input level, the
display will indicate peak levels
and hold them for approximately
two seconds. In all other instances,
the display changes to the memory
edit mode for input or correction
of edit-point numbers or dates. To
the right of the numeric display
are several indicators providing
recorder status data.

The display is also used exten-
sivelyinthe machine’s setup mode.
The setup mode is entered by
pressing the 0 and 1 keys on the
keypad simultaneously. Used to-
gether with the jog/shuttle knob,
this mode allows confirmation of
the software version, selection of
the optical remote control, setup
of the reference level, selection of
detection level for auto-cuing and
auto-ID functions, and resetting of
the user memory.

Jog/shuttle operation

One nice feature of the D-10 is its
RAM scrub and jog/shuttle knob.
In addition to VCR-like jog/shuttle
operation, with the SEARCH/CUE
key engaged, playback is possible
at one-half to two times the normal
jog speed and one-half to 15 times
thenormal shuttle speed. This func-
tion is impressive, allowing shuttle
and jog into play speed forward
and backward, with the ability to
clearly hear the audio material
throughout.

The D-10’s control layout
is functional and intuitive.

The RAM SCRUB function allows
approximately 1MB of RAM (about
five seconds of audio) to be used
for cuing to an edit point with the
jog/shuttle wheel. Extremely slow
and precise scrubbing is possible,
closely emulating an analog reel
machine’s operation.

Rear panel

Along with numerous connec-
tors, the back of the D-10 provides
blank panel space to accommodate
the time code and serial control
option board and its associated
connectors. Analog audio 1/O is
available on XLR and RCA-phono
inputs and outputs, with a bal-
anced/unbalanced switch select-
ing between them. For digital 1/0,
the XLR-3-type AES/EBU and IEC
consumer optical formats are avail-
able.




One nice feature of the D-10
is its RAM scrub and jog/
shuttle knob.

For control, the D-10 provides a 5-pin
GP!. The unit is also supplied with a set
of 19-inch rack-mounting brackets.

Room for improvement

Although the D-10 is a successful de-
sign overall, a few minor quirks could be
resolved. First, a delayed power muting
function should be added to avoid the
audible pop in the speakers or head-
phones when switching the power on
and off. Second, in order to use the RAM
scrub feature, the tape must have A-
Time or R-Time striped on it. This isn’t a
problem if you use a deck with that
capability when recording, but such a
machine may not always be available.
Third, there is no option to defeat the
useful but unusual transport-control
modes mentioned earlier: Pressing the
fast-wind keys once engages the 5x slow
mode, with a second push needed to
bring the unit into the full-speed wind-
ing mode. Similarly, hitting STOP from
PLAY putsthe deckintothe pause mode,
requiring a second push to bring the

deck to a full stop mode. Users seem to
become accustomed to this after a few
sessions with the D-10, however, and
typically conclude that the approach is
logical and functional. Finally, a pin-2/
pin-3 hot switch on the back as well as
an output attenuation switch would be
convenient. Throughout the world, bal-
anced audio polarity conventions still
run both ways. Also, having a switch to
attenuate the analog outputs from
+4dBu down to 0dBu, -3dBu or -6dBu
would be helpful for a variety of moni-
toring situations.

The machine also provides a
high degree of sonic purity
and musical transparency.

The recorder more than makes up for
these few complaints with its perfor-
mance. Coupled with its remarkable
robustness and ruggedness, extensive
control features and well-written user
manual, the machine also provides a
high degree of sonic purity and musical
transparency, whichis whatit’s allabout
in the end.

P e = = ————— e R e

Editor’s note: Field Reports are an exclu-
sive BE feature for broadcasters. Each
report is prepared by the staff of a
broadcast station, production facility or
consulting company.

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

It is the responsibility of Broadcast En-
gineering to publish the results of any
device tested, positive or negative. No
report should be considered an endorse-
ment or disapproval by Broadcast Engi-
neering magazine.

) For more information on the
Fostex D-10, circle (50) on
Reply Card.

combination of value,
performance and reliability.

typical efficiency ratings up to 80

transmitter pays for itself in tube
replacement and utility.

Nautel AM transmitters utilize
inherently linear Pulse Duration

Low cost of ownership — with

percent, a totally solid state Nautel

Superior audio transparency —

FOR THE WORLD’S STRONGEST
AM TRANSMITTERS, LOOK T0 NAUTEL.

Nautel AM transmitters keep you
on the air with an unmatched

Field-proven reliability —
Nautel transmitters give you
multiple protection systems for both
power line and lighting transients,
VSWR protection, soft failure
design, reserve cooling and safe
on-air servicing.

Modulation for the cleanest sound
you can broadcast. Audio is ruler-flat
throughout the range and distortion
is typically less than 0.5%.

Removable AM Power Module

Make a strong transmitter choice. Call us today for all the facts
on our totally solid state AM and FM transmitters.

Totally solid state AMPFET ND 10 10kW AM

Nautel

(Nautel Electronic Laboratories Limited)
R.R. #1, Tantallon, Halifax County
Nova Scotia, Canada B0J 3J0

Fax: (902) 823-3183

Nautel Maine Inc.
201 Target Industrial Circle
Bangor, Maine 04401 USA

Phone: (902) 823-2233
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AEV Exclusive FM on-air
audio processor

® This 10-band processor fea-
tures 10 presets and 246 user
memories. Independent control
of more than 40 variables al-
lows precise adjustment of pro-
cessing parameters, which can
be daypart-switched by an in-
ternal, 1-week timer. AES/EBU
electrical or optical I/O and a
digital stereo generator are
available options. An internal
pink noise generator aids in set-
up and spectrum analysis. Re-
mote control via PC or other

systems is also provided.
Circle (152) on Reply Card

Pacific Recorders & Engineering ADX Basic workstation

* A scaled-down, stand-alone version of the ADX Workstation, this Macintosh Quadra-
based digital audio editor/processor comes with a dedicated control panel that emulates
familiar tape recorder controls. Internal 1.2GB hard disk holds three track hours. Additional
SCSI drives can be added. Interfaces with ADX Mixstation, a moving-fader automated &

input mixer, or with any standard 8-input mixer for manual mixdown.
Circle (150) on Reply Card

AKG WMS100 and WMSS00
wireless microphones

¢ The WMSI100 is the first in a series of
cost-effective, single-channel true-diver-
sity VHF wireless microphone systems to
be offered by AKG. Designed for stringent European communications standards, the system
provides low interference with high audio quality, including dbx noise reduction for wide
dynamic range. Two hand-held and one body-pack transmitter styles are available. The
WMS900 is a modular, UHF, true-diversity wireless system accepting up to 12 simultaneous
microphone channels within a single UHF-TV channel. Master antennas can be placed far

from receivers without requiring RF amplifiers.
Circle {151) on Reply Card

CCS Audio Products PACE
workstation

* From a company best known for making
small codecs comes this full-blown, multi-
computer-based news production worksta-
tion, originally developed for CBS Radio. It
operates with ISO/MPEG Layer Il data-re-
duced files and a user-friendly, icon-based
operating system, using icons that reflect
conventional processes like carts and tape
reels. The work surface includes assignable
moving faders and self-labeling LCD push-
buttons. Storage, editing, mixing (including mix-minus feeds) and router control are
handled in an integrated fashion by the system. Multiple PACE stations can be networked
via 10 Base-T LAN. Audio files can be transferred over the LAN at speeds many times faster
than real-time. The PACE display can also monitor off-air TV programs using the system’s
integral TV receiver.

Circle (154) on Reply Card

Harris Quest solid-state FM transmitters

* This cost-effective series of transmitters ranges from 100W through 1,000W, and uses
broadband FET RF amplifiers that require no tuning or adjustment. AC and DC overload
protection is included, and the output will withstand shorted or open RF loads. An integrated
10W exciter provides high-quality audio. The design emphasizes compactness and simplic-

ity in operation and repair.
Circle (153) on Reply Card




Cutting Edge Unity AM broadcast audio processor

¢ This multiband audio processor de-
signed for AM radio includes 1-button re-
call of presets or user-stored configura-
tions, automatic daypart adjustments and
dial-up remote control via modem. Avail-
able processing selections include broad-
band AGC, phase rotator, low-frequency
enhancer, 4-band processor/leveler, 4-
band limiter and final clipper/low-pass
filter. it is fully NRSC compliant. Presets

include News/Talk, Country, CHR and others, with 50 user-memory addresses

available for storage and comparison of customized settings.
Circle (155) on Reply Card

Continental Electronics RF controllers

¢ Continental now offers a line
of controllers for automatic and
manual RF switching in AM or
FM transmission facilities. In-
cluded are the 377D-1 Combiner
Control (pictured), the 377C-1A
Exciter Control and the 377D-2
Transmitter Control. They are

rack-mountable and compatible with most radio transmitters, providing simple

automatic switching for redundant operations.

Circle (158) on Reply Card

Circuit Research Labs SC-100 RBDS and subcarrier generator

¢ The RBDS subcarrier is generated using digital signal processing (DSP) by this encoder.
Optionally, the unit also can generate any other FM-SCA subcarrier via DSP. Static RBDS data
can be entered using the front-panel keyboard and menu displays on a large backlit LCD

screen. An RS-232 modem interface al-
lows remote PC control for dynamic data
input. Static data is stored in non-volatile
RAM, and an internal real-time clock is
included. Expansion slots are provided

for other subcarriers or future upgrades.
Circle (159) on Reply Card

Otari Corporation’s MiniDisc storage and playback system

e MR-10 MiniDisc recorder/player is a professional broadcast storage and playback
system for fast-access audio storage and playback using the MiniDisc random access
optical disc format; provides up to 74 minutes of high-quality digital audio recording
time per disc; features TOC editing, selectable EOM detector, and a front panel
headphone output with level control; function modes include Memory Start, Stop/
Standby and Single/Repeat Play; also features audible cue mode and lighted front
panel controls with enhanced MD informational readout capabilities including a min:
sec: frm timer, track number indicator, title readout, level meters and a mode

indicator.

Circle (160) on Reply Card

Nautel NE50 digital FM exciter
¢ Thirty-two-bit direct digital synthesis
(DDS) is used to generate the modulat-
ed FM carrier in this 50W device, provid-
ing a highly controlled output that re-
mains stable over time. Non-linearities
and EMI sensitivity are greatly reduced
by this design. Simple front-panel ad-
justments allow frequency selection
without tuning adjustments, and audio
performance remains high regardless
of channel used. After LO mixing, atrack-
ing filter replaces the SAW filter used in
previous DDS designs, providing im-
proved group delay and reliability. Com-
prehensive control and status display is
available for local or remote control.
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Arrakis Trak*Star and

DigiLink enhancements

e Networking of up to six Ar-
rakis workstations under the
control of a single console is
now possible with the new Gem-
ini Command Center. A number
of small, single-purpose satel-
lite stations are also available,
for applications such as fast
record/playback of phoners
and remote phone-in of news
feeds. Cart-walls of up to 400
spots can also be accessed toa
triple-play pushbutton control-
ler. New Smart*board consoles
interface directly to the Arrakis

workstations.
Circle (157} on Reply Card
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MC? Magazine Communications
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Phone: 310-458-8080
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FAX: (312) 922-1408
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FREWVILLE, SOUTH AUSTRALIA
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AN / ber One Station.
The A-6 s

rﬁl On-Air Console is for you.

7305 Performance Drive, Syracuse, NY. 13212
(tel 315-452-5000 /fax 315-452-0160)

Circle (4) on Reply Card




Circle (5) on Reply Card

THE CART MACHINE
GOES DIGITAL!
INTRODUCING
THE DEnoN MO CART.

As the company that first employed digital
technology to record music, it's not surprising
that Denon has become the broadcast standard
for on-air CD playback with its CD Cart Players.

Now, Denon is about to repeat its ground-
breaking tradition with the introduction of Denon
MD Cart Recorders and Players.

Based upon digitally recorded, removable

.. MD technology, Denon has created the

DN-990R MD Cart Recorder and DN-980F MD
Cart Player... and in the process has effectively
replaced the 25 year-old NAB Cart.

Erase and re-record for commercial/spot
production and playback using widely available
blank MDs. Record and re-record with CD-like
sound quality, durability and reliability.

Audition Denon MD Cart machines today.
And remember, whenever digital broadcast
equipment is made better, it will be made by
Denon.

The First Name in Digital Audio




