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Who says you can’t
— > _

your old routing
| switcher?

| pro-bel, The Solutions Company,

| has the answer to your expansion dilemmas. It

- doesn’t matter whose routing switcher you have,
or even whether you use several different ones.

Our vast experience in systems engineering and interfaces enables us to create a
system for your facility that extends the life of your existing hardware. You can then
expand or add only the matrices you need such as serial digital video, AES digital audio,
analog video, analog audio, or RS422 data, and control it all with the sophisticated and
user friendly Pro-Bel control system. Our unique “tie line” software automatically
facilitates digital to analog, and analog to digital path seeking in the system. You can
even use your old control panels or add state-of-the-art touch screen control. Call us
for more details or a system evaluation and quotation.

pro-bel

4480 North Shallowford Rd. Telephone: (404) 396-1971
Dunwoody, GA 30338-6410 Fax: (404) 396-0595

» Atlanta ¢ San Francisco ® Boston ¢ Orlando and growing!
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Our Total Systems
Approach to ATV Sets Us
From The Crowd.

When you need digital mention STLs that transport  transmission second to none.  world’s leading systems
ATV equipment, look to multiplexed ATV and NTSC Looking for broadband supplier.
Harris Allied for the signals on your existing antenna and combiner So, when you pick
difference that pays off—  frequency. And that's not all. systems? We got ‘em. And your digital ATV equipment
that difference being that Check out our three we can tie it all together supplier, look for the one
we offer every component  ATV-ready transmitter with a systems manager that  that will set you apart from
you could ever need, lines—Sceptre solid state, delivers integrated control the crowd. Look to Harris
whether an individual Sigma 10T and depressed and monitoring of the Allied, the world leader in
product or a complete collector klystron models—  entire network. ATV technology.
system. each with an exciter Naturally, you'll get all USA 217-222-8200

We're talking fully specially designed for ATV the training and technical Fax 217-224-1439
integrated studio and and featuring patented support you need from a Canada 800-268-6817
mobile systems, not to correction for digital team recognized as the Toronto 416-731-3697

O HARRIS
ALLIED=—

© 1993 Harnis Comp.
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1993 Telex Communications, Inc.

One unique
feature of our
new goosenecks
1S a real switch.

Boasting impressive specs and
a sleek, slim design, our EGM
condenser goosenecks also comne
with a handy; silent on/off switch
huilt right into their base.
Available in 12" and 19"
models, you can also choose
between QuickMount and Permna-
Mount versions, whichever suits
your client’s needs. Each accepts

any 9-52V DC phantom power,
and includes an XILR-3M connec-
tor and foam windscreen.
For more information or <
10 order direct, call ‘ The QuickMount
1-800-554-0716. versions of
The EGM series. The the EGM seres.
only 1ime they won't sound

greatis when you don't want
10 be heard at all. E X®
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News

By Dawn Hightower,
senior associate editor

95th AES addresses

audio in multimedia

The 95th AES Convention will be held in
New York, Oct. 7-10 at the Jacob Javits
Convention Center. Thethemeis “Audioin
the Age of Multimedia.” Many of the tech-
nical papers, workshops and seminars will
address this growing technology trend.

Several technical sessions will be dedi-
cated to surround sound sweetening for
HDTV, optimum rear loudspeaker height,
and multichannel sound reproduction.

Multimedia papers will deal with syn-
chronization in a multimedia application,
futurehumaninterfaces for computer-con-
trolled sound systems,as wellasa discus-
sion of a new talking history atlas.

The SBE announces
national convention
and NEWSTECH 93

The annual SBE Convention and Engi-
neering Conference will be held at the
Miami Beach Convention Center Sept. 29
through Oct. 2.

The Ennes Engineering Workshops will
be held onSept. 29. There willbe a half day
and a full day session. They are designed
toprovide maintenance and operation in-
struction on key equipment.

Thethree days of seminars will beginon
Sept. 30and will cover digital video, digital
radio, new technology for television and
radio, technical tips and FCC regulations.

On Sept. 29 at 2 p.m., the NEWSTECH
trade show will open for the first time. It is
the combined trade show of SBE and
RTNDA. Exhibits will be open daily from
Sept. 29 through Oct. 1.

For more information, call the SBE na-
tional office at 317-253-0122.

Ross Perot keynotes
NAB Radio Show

The National Association of Broadcast-
ers’ annual Radio Convention will be held
at the Dallas Convention Center, Sept. §-
11. Ross Perot will deliver the keynote
address on Sept. 9.

The Radio Show will have more than 50
sessions covering all facets of radio opera-
tion, including management/operations,
programming, sales/marketing and tech-
nology management.

The convention will close on Sept. 11
with the Marconi Radio Awards honoring

Broadcast Engineering August 1993

the best and brightest radio personalities,
stations and formats.

For information onthe NABRadio Show,
callthe NABRadio Department at 202-429-
5420. Toregister, call 800-342-2460 or 202-
775-4972, or fax 202-775-2146.

Sony announces MD
Data standards for PC

data storage

Sony has announced the development of
standards for MD Data, a compact data
storage medium offering high datastorage
capacity for PC applications.

The MD Data standard has been devel-
oped to meet the computer industry’s
growing need for storage media capable of
handling large amounts of data. The stan-
dardis based on specifications established
for the MiniDisc personal audio system.
Sony will offer the MD Data standard to
computer and other manufacturerstogen-
erate industry support.

In addition to the cost-effectiveness and
user-friendliness of floppy disks, MD Data
will provide compact, portable size
(68mmx72mmx5mm); 140MB memory ca-
pacity; a data transfer rate of 150kB per
second;and asingle drive mechanism that
can accept three different disk types.

Stations opt for
retransmission consent

with cable systems

More than80% of TV stations and 90% of
TV affiliates (ABC, CBS, Foxand NBC) have
chosen to negotiate for retransmission
consent with at least one cable system in
their local TV market or area of dominant
influence (ADI). The figures came from a
survey of commercial broadcast stations
by the National Association of Broadcast-
ers (NAB).

Local TV stations typically serve mar-
kets with many local cable systems, in
some cases as many as 200 or more. This
means separate negotiations must take
place between each TV station and often
dozens of local cable systems for cable
carriage.

The survey also reports that of those
stations opting for retransmission con-
sent, 25.1% have opted for retransmission
consent with every cable system within
their ADL. In other instances, a local TV
station may seek retransmission consent
deals with some local cable systems and

opt for must-carry status with others.
|
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Just Say “No!”

D-CART lets you I'CCOI'd, And easier operation and improved

. . audio quality are just the beginning.
edit and play back mstantly *  D-CART significantly cuts operational

without touching a Single costs by eliminating consumables,

piece of tape. decreasing maintenance, and allowing
you to do more work in less time.
Welcome to the revolutionary world Developed by the Australian Broad-
of D-CART, the digital audio system casting Corporation and distributed
that completely replaces costly and and supported by BASYS Automation

time-consuming tape formats. D-CART  Systems, D-CART is backed by all
allows a large number of users to gain  the resources of the world’s leader
simultaneous access to any number of  in broadcast solutions. And, as with

audio items, all in real-time. all BASYS products, you'll enjoy
D-CART can accept audio material our unsurpassed 24-hour service

from virtually any source, including and support.

field recorders, satellite feeds, or tele- So throw away your blades and

phone, and put them immediately to instantly improve the speed and

air. You can initiate recordings either quality of your on-air audio presenta-

from the system or the field. With tion with D-CART.

D-CART, your station jingles, commer- It's the best cut you'll ever make.

cials, promos, sound effects, high-
rotation tracks, and news actualities
will all benefit from digital processing. For details, call 1-800-869-7009.

PSS

AUTOMATION SYSTEMS

BASYS Automation Systems is a Digital Equipment Corporation Company
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wWwWWW.americantadiohistorv.com


www.americanradiohistory.com

ST |
Editorial

Serving the public: just part of the job

I
|

!

During the first few weeks in July, 1, along with millions of other viewers, watched
in sadness and horror as rain-swollen rivers in our Midland crept higher and higher.
Finally, despite man’s best efforts, the rivers and creeks crested their banks and
swept across farmland as well as city streets. The casualties of this climatic nightmare
were the people, their homes and businesses.

As the news cameras rolled, we saw farmers weeping at

Broadcast Engineering
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the sight of their land overrun by water, their crops ruined,
buildings and equipment damaged or destroyed. We saw
families moving what few possessions they could carry into
boats as rescuers ferried them to higher ground. Dramatic
videotape showed downtown city businesses submerged
in water, with only the roofs or awnings of stores visible
above the muddy, raging water. l

The sources for this dramatic flood coverage were over-
the-air broadcasters. The story was told on the radio and on
television. This coverage reminded me of how important
the American Broadcaster is to our nation.

One Friday, during the torrential rainstorms, three torna-
does were spotted within five miles of my home in a span of
only 30 minutes. Although I never saw them, I knew they
were there because the local radio station had stopped
commercial programming to cover the storm. They kept me
informed so I could protect my family.

When | wanted to know how the weather front was
developing and what to expect, | tuned to my local TV
stations. I saw live coverage provided by trained meteorolo-
gists using sophisticated radar and graphics systems. |

Broadcasting is based on an important premise: The
simplest and most reliable way to get information from the
source to the receiver is through the air. Broadcasting
works in all kinds of weather, doesn’t require a coax or fiber cable, or telephone poles
or power for line amplifiers. Broadcasting works when the home is without power. It
is portable and can go to the basement with you when tornadoes are spotted or to
higher ground when flood waters are rising, to continue providing immediate, up-to-
date weather information. When the public needs information most, they turn to their
local broadcaster.

Broadcasters have always taken the safety of their audiences seriously. Stations
spend large amounts of money building backup sites, installing emergency genera-
tors, providing mobile vehicles and trained staff to cover weather-related events.
Broadcasters don'’t sell commercials around the next ice storm or hurricane. They
provide this high level of service because it’s the nature of the job. [

For those who consider broadcasting to be on its last leg, consider this: When you
need information to help you survive the next hurricane, tornado, ice storm or flood,
who will be there to inform you? You can bet it will be your local radio and TV stations.

American radio and TV broadcasters deserve to be congratulated for the top-notch
service they provide. Providing public service is something they do; it’s just part of
the job.

Brad Dick, editor

waany amearicanradiohistaory com
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Protecting transmission systems from peak overoad
without audible artifacts—wnile stringently preserving
natural sound quality—is -he primary objective of many
of the world’s finest broadcast
operations. That ic why so
many facilities arcund the
world are choosing the Orban
Transmission Limizer 400C.
The 4000 provides the peak
control they need, without
audibly adding, subtracting
or interfering with their signal
in any way.

Ull ' TUI\‘-
Our Word for It
The 4000 provides transparent limizing with any source.
Blind tests confirm that the saund of the Orban
Transmission Limiter 4000 is virtually indistinguishable
from the original source waen driven as much as 15dB
into limiting—even to trairec listeners. Try it for yourself
and hear what your facility can deliver when it is
protected, not just restricted.

© 1992 AKG Acoustics, Inc. Orbais a registered traemark of aAKG Acoustics. inc.
AKG Is a registered trademark of Akustische u. Kino-Gerate Ges.r.b.H., Austria,

Power spectral density af the 4000’s output using “maximum peak
hoM” measurement. (5kdz/div. horizontal; 10dB/div. verticel)

tad Facw 1o I e

whis
Orban Pnglneers took years to develop the complex
algoritkms whiclk permit the 4000 to protect inaudibly.
Yet, they kept the front panel of the 4000 clean, clear
and businesslike. The precision LED
displays ndicate any action of the
compressor or HF limiter circuitry. The only
adjustments are for INPUT level and
OUTPUT level. The built-in tone generator
and test mode permit rapid system setup
and alignment.

Orban Si jnarvre W Quality.
The Transmissior Limiter 4000 is one of a
family of reliable. quality Orban products
designed for demanding broadcast
applizations. Call your local Orban dealer
for a haads-on demonstration of the Orban Transmission
Limiter 3000—another breakthrough product from the

leaders n broadcast audio processing.

a division of AKG Acoustics, Inc.
1535 Alvarado Street, San Leandro, CA 94577 USA
Tel: (1) 5107351-3500 Fax: (1) 510/351-0500
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FCC defers
cable rate regulations

By Harry C. Martin and Andrew S.
Kersting

The FCChas deferred implementation of
its cable service rate regulations until Oct.
1. The deferral applies to all regulations.
The commission will not accept certifica-
tions by local franchising authorities to
regulate the basic service tier. The com-
mission also will not permit complaints
invokingitsregulatoryoversight over cable
programming rates, prior to Oct. 1.

The freeze also has been extended on
regulated cable rates until Nov. 15. In its
Rate Freeze Order, the FCC previously
froze cablerates (excludingpremium chan-
nels and pay-per-view services) until Aug.
3. The FCC was concerned that cable op-
erators could raise rates during the period
betweenadoption of itsrules,and the time
local franchising authorities established
regulation of the basic service tier and
consumers filed complaints concerning
cable programming rates. The freeze ex-
tension is to protect consumers during
the deferred implementation period of the
cablerate regulations.

The agency will entertain petitions for
emergency relief from cable operators
who make detailed showings that thefreeze
wouldimpose severe economic hardships
or threaten continued cable service.

Station fined $50,000
for operating above maximum ERP

CyberTel Corporation was issued a
$50,000 fine for operating an Illinois land
mobile base station above its effective
radiated power (ERP) limits.

FCC rules permit base stations to oper-
ate withamaximum ERP of 500W.CyberTel
was operating with an ERP of 976W.

In response to the violation notice,
CyberTel claimed the excess ERP resulted
from an inadvertent error in setting the
transmitter output power by the contrac-
tor hired toinstalltheequipment. Accord-
ing to CyberTel, the error was due to
confusion created by two relocations of
its facilities over a short period of time.
CyberTel claimed one set of engineering
specifications existed for its original site,
another set existed for the site operated
under special temporary authority, and a
third set existed for its new site.

Martin and Kersting are attorneys with Reddy, Begley &
Martin, Washington, DC.

Broadcast Engineering August 1993

FCC Update
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TheFCC's rules noted that licensees are
liable for the acts of contractors and re-
main responsible for the quality of mainte-
nance, compliance with all FCC rules, and
ofthegeneralinstruction given to contrac-
tors. After CyberTel continued operation
in excess of the maximum ERP, the com-
mission determined that CyberTel’'s unau-
thorized operation constituted willful and
repeated conduct. The base fine for ex-
ceeding ERP power limits is $50,000.

The FCC has deferred
implementation of its
cable service rate regula-
tions until Oct. 1.

Home shopping stations
qualify for must-carry status

The FCC has determined that stations
predominantly used for the transmission
of sales presentations or program-length
commercials (home shopping stations)
operatein the public interest and qualify
as local commercial TV stations for pur-
poses of cable carriage. The FCCbased its
finding on criteria in the 1992 Cable Act:
1.The success of the home shopping for-
mat demonstrates that such stationshave
significant viewership;

2. Theexisting renewal system adequately
accommodates competing demands for
spectrum now used by home shopping
stations and;

3.Home shopping stations play animpor-
tant role in providing competition to non-
broadcast services supplying similar pro-
gramming.

Home shopping stations made their ini-
tial must-carry/retransmission consent
elections and notified cable operators of
their preferred channel positions this
month.

Blanketing interference
claim denied
The FCC affirmed an action by its staff
denyingacomplaint filedbyaFramingham,
MA, FM station. It alleged that a Boston FM
violated the blanketing interference rules

www americanradiohistorv.com

when it modified its facilities.

The Framingham licensee alleged that
the Boston facility was causing blanketing
interference to reception of the Framing-
ham signal in the immediate area of its
transmitting facility. Blanketing interfer-
ence occurs when an FM station’s signal
strengthis so strong that it causes receiv-
ers near the transmitting antenna to be
partially or completely blocked from re-
ceiving signals from other broadcast sta-
tions. The commission’s rules require lic-
ensees to satisfy all complaints of blanket-
ing interference received by the station
within a l-year period. The rule is de-
signed to protect FM radio listeners and
TV viewers, but not other broadcasters.

The commission affirmed the staff’s
determinationthattheinterference alleged
by the Framingham licensee was not blan-
keting but, rather, receiver-induced third-
orderintermodulation effect (RITOIE). (For
more information on RITOIE, see “FM
IntermodulationEffects: ACase Study,” in
the December 1991 issue.)

RITOIE occurs when strong signals from
two stations interact within a receiver to
generate a signal on a third frequency. No
listener or viewer complaints occurred
following the move of the Boston station’s
facilities. Therefore, the FCC concluded
that the petitioner was not protected from
the alleged RITOIE interference under the
provisionsoftherules, becausetherewere
no complaints within the definition for the
Boston operator to satisfy. ]

Renewal and filing due dates

Anncal ownership reports (or certifica-

tions} are due Oct. L for all radio and TV
stations licensed to communities in
Alaska, Florida, Guam, Hawaii, lowa, Mis

sourl, Oregon. Puerto Rico, Samoa. the
Virdin Islands aml Washicglon, TV sta

tions in the following states amd territo-
ries must file thelr renewals by Oct, 1:
Alaska, Guarm, Hawaii, Clregon, Samoda end
Washington, [owa and South Dakota LPTYs
atl TV translators alse must file their
renewals by Oct. 1 In addition, issues/
program lists tor the July-September quar-
teer must be placed in the pubtic file of all

commercial broadoast stations by Ot LG
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EVER WONDER
WHAT THE
OTHER 232

BUTTONS ON
YOUR SWITCHER
ARE FOR?

Big panels look impressive. But,
in fact, most switchers used in Post-
Production today are actually hold-
overs from the days of live television,
when you needed lots of inputs to
handle all the sources.

Digital Post-Production environ-
ments, however, typically require only
a few inputs. And you really don't need
to pay for more than that.

Which means those huge switchers
with bus after bus, row after row, not
only are being wasted, but are also tak-
ing up a lot of valuable real estate in
your suite. Not to mention wasting a lot
of your valuable time rolling your chair
back and forth to reach the few buttons
you actually need.

Finally, the power you want in a
size you can use.

Ampex takes a different approach.
Rather than being bound to some out-
dated television tradition, we looked at
how a Post-Production switcher should
work in a digital environment.

The result is the Ampex DCT
700s Post-Production Switcher. It may
well be the first sensible digital Post-
Production switcher you've ever seen.
Yet you can do as much with it as you
can with even the biggest panels.

Why? Because the Ampex DCT
700s has been optimized for Post-
Production, and offers you unprece-
dented transparency with a full 4:2:2
digital component signal system.

With two key layer processors, you get

unmatched performance,
flexibility, and versatility,
including soft masking and
full bandwidth mask store.
You can perform linear
luminance keys, ISO keys,
and, with our proprietary
Spectrakey™ chroma-
nulling feature, chromakeys
of spectacular crispness
and clarity.

Plus with our 4:2:2:4 framestore,
you can create trails, blurs, layer com-
posites and other digital effects—all
within the switcher. Even dramatic
“flying logos” can be achieved, using
our exclusive Digi-Loop™ feature.

The DCT
700s gives you
big-switcher
performance in
a small pack-
age. It gives you
the freedom to
be more creative...and the power to
be more competitive.

More than a new product,

a new perspective,

The DCT 700s Post-Production
Switcher, however, is only part of
the story.

DCT from Ampex is actually a
system. In fact, it is the first system
conceived and optimized for Post-
Production in the digital component
environment. It is the first system to
remove the barrier of multigenera-
tional image degradation found in
the analog world.

And while each device in the sys-
tem offers unparalleled performance
on its own, when taken together, they
offer a Post-Production solution with
a level of precision integration and
efficiency never before achieved in
this industry.

The Ampex DCT System is also
the first complete digital component

Circle (8) on Reply Card
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system available from one manufacturer.
In addition to the DCT 700s switcher,
it includes a new tape drive, new tape
cartridges, new computerized edit
controtllers, ADO® digital special
effects, and interconnect equipment.

It is a compact, sophisticated,
practical digital component system
that unlocks a whole new world of
creative—and competitive—possibilities.

It’s not where you are, it’s where
you’re going.

DCT is the digital component
Post-Production system from Ampex,
the company that has been creating
video solutions longer than anyone in
the world. A company that has been

the leader in applying technical inno-
vation to solve practical problems.

That’s why the DCT System foday
is already more than a generation
ahead of any other digital component
system on the market—or on the
drawing board.

So while other people keep wait-
ing for the “next” millennium, you can
wisely seize all the creative and com-
petitive advantages of this one.

With DCT from Ampex.

AMPEX

MNé

Ampex Systems Corporation
401 Broadway, M.S. 323, Redwood City, CA 94063-3199
©1993 Ampex Systems Corporation


www.americanradiohistory.com

10 Broadcast Engineering

Strictly HDTV

Compression

Curtis Chan

In recent speeches, Apple Computer
Chairman John Sculley has urged broad-
casters to embrace digital technology by
considering dynamic channel manage-
ment. This concept in theory uses digital
compression to partition astandard 6MHz
TV channel into an intelligent datastream
of multimedia services.This month we will
focus on digital compression techniques.

Why digital compression?

When dealing with analog signals, arti-
facts are cumulative. As they accumulate,
individual artifacts become increasingly
difficult to discern from the video signal.

In digital, the ability to regenerate the
digital pulse train makes signals more re-
sistant to circuit limitations and transmis-
sionimpairments. Forimage compression,
the process of removing redundant infor-
mation is most effective in the digital do-
main. Digital technology and compression
could expedite transmission, storageand
processing of multiple signals that could
be crucial to the future of broadcasting.

Source coding

A major objective for source (compres-
sion) coding of video or audio is to repre-
sent the original signal with as few bits as
possible, while preserving the quality level
and intelligibility required for the given
application. Source coding can be classi-
fied into lossless and lossy coding.

Regarding video, lossless (entropy) cod-
ing is based on statistical prediction of
properties of an image. The compression
ratio is governed by image content. Lossy
coding exploits the properties of the hu-
man visual system and codes only the
informationthat can be subjectively seen.
Optimal source coding combines the two
methods through avariety of techniques.

Before coding, the video usually is con-
vertedto YUV. Theadvantageis that most
of the high-frequency components are con-
centrated in the Y component, allowing
undersampling of U and V without seri-
ously affecting the high-frequency details
of the image.

Chan is principal of Chan and Associates, a marketing
consulting service for audio, broadcast and post-production,
Fullerton, CA.
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Intraframe and interframe coding
Video compression methods can be
intraframeorinterframe. Intraframe codes
eachframe based onthe information from
that frame only, removing only the spatial
redundancy within the frame. Intraframe
approaches include predictive coding,
transform coding and vector quantization.
Interframe coding removes the tempo-
ral (time) and spatial (position) redun-
dancy between pictures. This method re-
quires temporal reduction of the current
and the next predicted frame. Motion pre-
diction and compensation is needed, ne-
cessitating the need for a frame memory.
Interframe codingis used inthe proposed
HDTV systems becauseintraframe coding
alone can’t achieve some of the compres-
sion ratios needed.

Digital technology and
compression could
expedite transmission,
storage and processing
of multiple signals.

Motion prediction/compensation

Motion prediction and compensation
provides information for interframe cod-
ing.Intelevision, sequences of frames have
ahighdegree of correlation (redundancy),
thus motion prediction and compensation
is used to predict the difference between
the current frame and the estimated cur-
rent (next) frame.

One motion prediction method is block
matching. Block matching used in the
HDTV proposals involves the consider-
ation of a small region in an image frame
and searching for the displacement that
produces the best match among possible
regions in an adjacent frame.

Transform and predictive coding

The various algorithms used to reduce
the bit rate of the video signals can be
divided into two classes:time domain cod-
ing and transform domain coding. In time
domain coding, a differential pulse code
modulation (DPCM)loop predicts the value
for a digital sample based on the past
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history of the encoded signal.

In transform coding, experience indi-
cates that bandwidth reduction is some-
times easier if the signal is first subjected
toalinear transformation prior to predic-
tion and quantization. The transform coef-
ficients (matrix coefficients) are then
coded. These methods try to reduce the
correlation among image pixel intensities
and reduce the need to repeatedly code
redundantinformation. An example of this
is Discrete Cosine Transform (DCT).

Another method is predictive or wave-
form coding. This is more simplistic than
transform coding and at low compression
ratios, the bit-rate reduction capabilities
are comparable to transform coding. One
widely used method is DPCM, in which a
prediction of the current pixel intensity is
obtained from more than one previously
coded pixel intensity.

Quantization and entropy coding
The process of assigning a specific con-
tinuous scalar (magnitude with no direc-
tion) quantity to one of several discrete
levels is called quantization. Scalar quan-
tization is when each scalar is quantized
separately and provides a simple method
for on-line dynamic lossy compression. If
twoor more scalars are quantized jointly,
the method is called vector quantization.
Entropy coding assumes that certain
image values appear more frequently than
others. Shorter code words are assigned
tothosevalues occurringmore frequently.
The entropy is the lowest possible aver-
age bit rate required in coding a message.
An example is Huffman coding.

Concluding thoughts

Given a fixed total data rate, data alloca-
tion becomes the trade-off between em-
phasizing picture resolution or transmis-
sionrobustness.Depending onthe require-
ments of the compression scheme and
resultant picture quality, images can be
encoded either in an interframe and/or
intraframe manner.

Finally, through source<codingschemes,
redundancy in the spatial and temporal
domain can besignificantlyreduced while
holding the quality level and intelligibility
high for a given application. ]


www.americanradiohistory.com

CERAMIC ARLIGS

. PARTICLE TAPES
Hands
Qur
acience
furns
ToArt

Let your imagination soar!
With Maxell Ceramic Armar Particle
| Tape Products, you'll have total
} creative control, combining
great versatility, tremendous
reliability and incredible output.
Available in D-2, D-3, DAT,
HD Digital 1" & Betacam SP.
They are the tapes of fomorrow, produced for you, TODAY.

maxaeil.

Maxell Corporation of America
2208 Route 208, Fair Lawn, New Jersey 07410 Circke (€) on Reply Card

1-800-533-2836
Maxell Canada - 105 Sparks Avenue, Willowdale, Cnfario, Conada MZH 255, (416) 495-5044

WWAAAAL QAo ES dighicton, co aay



www.americanradiohistory.com

12 Broadcast Engineering

New DA rules proposed

By John Battison, P.E.

This pastJune, the FCCissuedaNotice of
Inquiry (NOI) into the rules regarding AM
directional antenna performance and
specifications. This long overdue NOI
should provide some essential guidance
in the new world of computer-operated
systems and, in many cases, non-human
supervision.

The original rules and the long-gone
Standards of Good Engineering Practice
(now incorporated into the rules) were
products of the 1930s. The current rules
concerning DAs were mostly written in
1939, so an update is clearly in order.

The FCC study originated with a petition
filed by several of the top broadcast con-
sulting engineeringfirms. Only afew of the
professional engineers participating in
today’s filing were alive when the current
rules were prepared, but most of them
probably had a hand in writing the 1939
rules. It is fitting that they should spear-
head the move into a new era.

This inquiry will lead to the issuance of
aNotice of Proposed Rule Making (NPRM).
Input from interested parties to the cur-
rent NOI is welcome, and will be encour-
aged again when the NPRM is issued. The
commission listed 18 separate rules that
are pertinent to this inquiry. The NOI's
scope is not limited to these rules, how-
ever, and interested engineers are at lib-
erty toraiseotherrelatedissues that they
feel require examination. If you have had
problems with some FCC requirements
for AM DAs, or feel that there is a better
way to make certain measurements or
calculations, now is the time to speak up.

A different world

A great many of the directional antenna
systems designed and installed from 1939
through approximately 1965 were located
in wide open spaces, far from towns and
other developed areas. It was unusual to
find power and telephone lines immedi-
ately adjacent to the array. Buildings and
other potential reradiators were not nor-
mally close by. Over the years, however,
these problems have beenintroduced and
now require solutions.

Battison, BE's consultant on antennas and radiation, owns
John H. Battison and Associates, a consulting engineering
company in Loudonville, near Columbus, OH.
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Therulesinquestion have beenamended
many times, usually as aquickfix. This has
resultedinrules that work, but theyfail to
provide the technical guidance and regu-
lation that is required.

Today, thereis another problemto con-
tend with that we did not have in 1939 —
the EPA and its regulations, which many
find illogical and nonsensical. It is prob-
ably beyond the scope of the current NOI
tocover EPA-related issues, but it wouldn't
hurt if some filings included such con-
cerns within their comments.

The current rules con-
cerning DAs were mostly
written in 1939, so an
update is clearly in
order.

Previous changes

Afewyears ago, the FCC adopted sweep-
ing changes in the AM rules. These were
designed to facilitate the introduction of
the extra 100kHz at the top of the broad-
cast band (the so-called expanded band),
and to reduce co-channel and adjacent-
channelinterference.

The rule changes reduced the amount of
interference allowed. In many cases, this
has required re-engineering of arrays and
has put a crimp in new applications.

Every RF engineer knows of at least one
case where a directional pattern was de-
signed to provide interference-free ser-
vice, but that satisfactory operation was
extremely hard to obtain. Typically, the
required minima and CP-directed maxi-
mum radiation on various radials could
not be achieved.

Why did that perfect theoretical array
prove to be so hard to tune? Probably
becausethe power company putup a high
line close tothessite, oratall building went
up, or perhaps a cellular phone tower
wentup and the FCC missed its adjacency
tothenew DAsite. Maybe a gravel pit went
in close by, and its tall derricks going up
and down at random intervals produced
changing minima. Or, perhaps just rera-
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diation from an unsuspected wire cattle
fence was enough to spoil the pattern.

In the past, such occurrences were ac-
cepted as part of the hazards, and all
possible steps were taken to avoid them.
The rules also provide a small latitude in
extreme cases. The long-defunct MEOV
(maximum expected operating value) was
a lifesaver to many consulting engineers.
Today the standard patternis supposedto
cover alleventualities. If all elsefails, there
is the augmented pattern, but this is truly
alast resort.

The NPRM will seek a method of antici-
pating some of these problems, and also
try tofind better ways of calculating direc-
tional patterns. New antenna designs also
may be explored. Vertical radiation is one
of the major obstaclesinthe design of DAs.
This has become doubly important today
with the end of daytime-only operatior.

Your comments sought

TheFCCisaskinginterested engineersto
consider the current rules referring to
DAs along with any others that are consid-
ered relevant. The commission also has
established a set of general criteria outlin-
ing the scope of the NOI that may extend
beyondtheserules. These criteriainclude
the following issues:
A) Instrumentation requirements, docu-
mentation, frequency of measurementand
calibration, parameter limits and measur-
ing points.
B) Measuring protocol in the field, dis-
tances, parameters and repeatability.
C) Theoretical vs. measured parameters,
resolution of differences, precedence of
theoretical over measured.
D) Effects of various structures in the
vicinity of the array. Can effect be calcu-
lated, or must measurements be made?
Should new measurements/calculations
be made when local conditions change?

The aim of the NOl is to weed out unnec-
essary measurements and rules, and to
eliminate those that impose an unneces-
sary financial burden on licensees. Reply
comments are due by Sept. 7, 1993. Refer
toDocket No. MM 93-177. Further informa-
tion can be obtained from Joe Johnson at
the FCC, at 202-632-9660.

]
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The thinking worker
Farticipative management

By Judith E.A. Perkinson

The owner of a small business was tired
of the unrest and back-biting between his
staff. He was even more tired of having to
make every decision and handle every
problem. He had taken management
classes and tried to apply the techniques
at work, but felt that his staff just didn't
care and was unwilling to work with him.

This man had noideahowtoimplement
aworking participative system. He did not
have the nuts and bolts necessary to put
those ideas to work.

Key elements
Communication and structure are two
critical elements that must exist in order
to provide a system that encourages the
thinking worker. They also provide a sys-
tem in which a manager can tap into the
resources of thinking workers.

Communication

Communication must be a 2-way street.
Unfortunately, most of us are products of
the autocratic management system.

Traditional autocratic management sys-
tems arefounded on one-way communica-
tion: The supervisor tells the subordinate
what todo, and the subordinate performs
the duty without question. As manage-
ment techniques evolved, subordinates
were allowed to ask clarification ques-
tions to ensure they understood the re-
quest. However, these questions did not
include any input from the employee.

An effective participative work envi-

ronment relies on mutual communication.
A good manager can make this happen.

Seeking input is the first step

In Part 1 of this series, we talked about
givingworkers permission to think. Part of
that processinvolves managers asking for
input. It may be as simple as asking an
employee what he thinks should be done
when a problem is presented to him. The
first step is to communicate to the em-
ployeethat youareinterested in hisinput.
Ways to make that happen include:
1. Encourage employees to offer sugges-
tions or solutions when they come to you
with problems.

Perkinson is a senior member of the Calumet Group Inc.,
Hammond, IN.

August 1993

2. Bring your staff together to provide
information when a problem occurs.
3. Ask your employees for suggestions
when you identify a problem.
4. Establish problem-solving and work
improvement teams.

Remember, if your employees do not
know you are willing to listen, they will be
less likely to tell you their ideas.

Listening: the lost art

In order for communication to be com-
plete, listening must take place. As aman-
ager, the key to productive listening is to
listen to what is said, not just to what you
want to hear. Make aserious effort to listen
to your employees:
¢ Stop and listen. Take time to hear what
your employees say. Listening to your
subordinates should not be animposition
onyour busyschedule, it should be part of
your management responsibilities.
¢ Concentrate. Concentrate on hearing
what people are saying. Don't second
guess. Don’t assume you understand.
¢ Feedback. Confirm the information you
are hearing. Don't leave communication to
your interpretation.

Systems
Many managers believe that they have a
2-way communicationsystem established
with their workforce. In reality, many of
these systems are accidental or casual
communication systems:
“I have an open door.”

An open door policy can be good be-
cause it encourages staff to approach the
manager with problems, ideas and sugges-
tions. However, it does not go far enough.
This policyrequires the employee to come
to the manager. Sometimes, an employee
may not feel comfortable approaching his
boss. So, you should be willing to take the
initiative. Don’t depend upon the employee
to take the responsibility of approaching
you.

“We have all kinds of committees working
on problems.”

There is an old saying about corporate
America, “If youwanttokillanidea, assign
it to a committee.” A committee cannot
work until there is a structure that makes
itwork. Two common mistakes made with
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committees include:
* Lack of structure.

Often, ideas, suggestions and problems
are assigned to acommittee, but the com-
mittee generally has a vague purpose, with
no time frame and no working structure.

Committees should have a specific pur-
pose, witha time frame and access to the
resources to accomplish the task.
¢ Responsibility not opportunity. ‘

Once the committee has a clear direc-
tion and purpose it is common for mq’:m-
bers to add this responsibility to an al-
ready busy schedule.

If your are serious about making a com-
mittee work, then make it an opportunity
not a burden.

Institutionalizing 2-way
communication

Taketheaccident out of communication.
Threekey elements are necessary to insti-
tutionalize 2-way communication.
1. Predictable opportunity. Reserve a time
for initiating communication and encour-
age employees to use it.
2. Feedback on results. The office sugges-
tion box has become a joke, because man-
agersdon't bother toletemployees know
what happened with the suggestions. If
youask forinput let your employees know
what youdid with theinput. Evenifyoudo
not use the idea, let it be known.
3. Develop the necessary skills. One of the
most damaging mistakes a manager can
make is to assume that their employees
know how to problem solve.

Next month, we will look at developing
skills for a participative workforce. ! |

Any management questions?

Tris % @ chance tor you to voice your
mandagemeant concarns and have then
addrassed in upcoming columns

Send your managemeant questions o)

Via fax:

Managament for Engineers

' Editor, Broadogst Erginegenng
513-967- 1505

Mailing address:

Management for Engineers

cfo Editor, Broadcas! Enginesring
9800 Metcall, Overland Park; K5 BE212
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Serial communications

RS$422 and RS485

By Rodney W. DeMay

Last month, we covered the basics of RS-
232, anunbalanced datatransmission sys-
tem. This month, we will cover two stan-
dards for balanced systems, RS-422 and
RS485. These systems have a generator
(usually referred to as a driver or trans-
mitter) and a receiver.

Balanced line drivers

In a balanced differential system, the
voltage produced by the driver appears
across a pair of output terminals, Aand B.
The balanced line driver produces a volt-
age from =2V to =6V. When the voltage of
the Aterminal with respect tothe B termi-
nal is negative, the line is in a binary 1
(MARK or OFF) state. If it is positive, then
the line is in a binary 0 (SPACE or ON)
state. Asignal ground connectionis neces-
saryto keep the commonmode voltage at
thereceiver withintherequired-7Vto+7V
range. Circuits can operate without signal
ground, but may not be reliable.

Abalanced line driver also can have an
enable signal that connects the driver to
its output terminals. When not enabled,
the driver is basically disconnected from
the transmission line. An RS485 driver
must have the enable control signal. An
RS422 driver may have this signal, but it
is not always required. The disconnected
or disabled condition is usually referred
to as the tristate condition. If two or more
drivers are enabled on the same trans-
mission line, the state of the signal will be
unknown. Although it will not damage
the drivers, it should be avoided.

Balanced line receivers

A balanced differential line receiver
senses the voltage state of the transmis-
sion line across two signal input lines, A
and B. If the differential input voltage is
greater than +200mV, the receiver will
have a specific logic state on its output
terminal. By reversingtheinput voltageto
-200mV, youcreate the oppositelogic state
on the receiver’s output terminal. The
200mV to 6V range s required to allow for
attenuation on the transmission line. A
receiver may have an enable signal, but it
is not required.

DeMay is an R&D engineer for B & B Electronics, Ottawa, IL.
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Figure 1. Typical 4-wire connection ofasimple
RS422/485 system. Note '/:W, 1009} resistor
between signal and chassis ground.

RS-422

With RS422, up to 10 receivers can be
connected to a single driver. The device
that broadcasts the message is the mas-
ter, other devices are slaves.

Figure 1 shows atypical RS-422 master/
slave connection using TDand RD. Adding
moreslaves to the system complicates the
data flow. Without an enable signal, only
onedriver pertransmissionlineis allowed,
and the data flow is usually limited toone
direction—from the mastertotheslaves.
The slaves will belisten-only devices. With
software, it is possibleto assign each slave
an address. The addressing scheme and
software protocol varies with systems.

RS-485
The RS485 standard expands the range
of the common mode voltage to arange of
+12V to -7V. Some RS422 drivers, even
with tristate capability, cannot withstand
this voltage range.

Figure 2. Two-wire connection between RS-
485 devices. Terminating resistors are deter-
mined by the system designer, butshould notbe
less than 90€).

With RS-485, there are basically two
methods of connecting devices. Oneis a4
wire mode, whichisidentical tothe RS-422
connection shown in Figure 1.1n a 4-wire
network, one node is the master node and
all others are slaves.

RS-485 systems also can be connected
in 2-wire mode. Figure 2 shows a typical
2-wire network. As many as 32 driver/
receiver pairs can share a 2-wire party
line network. Because only one device
candrive the line at atime, a device must
tristate (disable) its driver when it is not
transmitting data. The master device
determines which device has control of
the transmission line. A slave driver is
tristated until the master sends a match-
ing address. The slave then enables its
driver until the data transmission is com-
plete. After the data transmission, the
driver returns to its disabled state.

Transmission line termination

Some systems require a termination
resistor to eliminate problems caused by
environmental noise, reflections and high
data rates. Both standards leave the se-
lection of these resistors up to the sys-
tem designer. When selecting a termina-
tion resistor, the cable type and length,
number of nodes and data rate are some
factors that require consideration. The
resistor should not be less than 900. If a
lineis driven by atransmitter thatis never
tristated or disconnected from the line, a
termination resistor is not required. The
driver provides alow internal impedance
that terminates the line at that end. In a
multipoint RS-485 system, a commeonly
used method is to employ a termination
resistor at both ends of the line, but not at
drop points in the middle of the line.

By now, you should be familiar with the
basics of RS422 and RS-485 interfacing.
However, several otherimportantaspects
need to be considered (cable selection
and ground techniques). If you are consid-
ering installing an RS-422/485 multipoint
system, obtain the application note for
further information.

m) For the application note covering
these topics, circle (302) on the
Reply Card.
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Care and feeding of
coaxial transmission
lines

Electrical measurements

By Dean W. Sargent

After documenting and inspecting your
system, it’s important to know what the
system looks like electrically. This will
serve as a reference for future measure-
ments. These measurements must be
done correctly and provide meaningful
information.

The measurement system

In order to get the maximum informa-
tion about your system you’ll need to
measure magnitudeand phase parameters.
This is done witha manual or an automatic
network analyzer. The manual analyzer
displays informationona CRT or numeric
readout. The automatic analyzer displays
information on a CRT, but also allows the
data to be plotted, printed or stored to a
disk for later plotting.

Youneedtoimpedancematch any tran-
sitions used to “get into” the system, and
match any terminations used to termi-
nate the measured device. It's important
to know what your system measures, not
what it looks like modified by any un-
matchedtransitionsusedin the test setup.

Begin by installing your input transition
on one end of a reference line and a termi-
nation on the other end. This reference
line should be a length of standard trans-
mission line with no insulators on the
inner to affect its impedance.

Using the network analyzer
The network analyzer is then con-
nected to this system. Adjust the match-
ing devices on the transitions and termi-
nation for a match.

Inthe measurement setup a directional
coupler is used in conjunction with the
network analyzer. This will provide the
reference magnitude and phase for com-
paring with the reflected power. Results
are then displayed on the instrument. If
an automatic analyzer is used, it can
automatically calibrate the analyzer/di-
rectional coupler. This is done by install-
ing first a calibrated short, then open and
finally a termination on the directional
coupler.

The analyzer stores the characteristics
of these devices and can correct the mea-

Sargentis president of D.W. Sargent Broadcast Service Inc.,
Cherry Hill, NJ.
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sured data accordingly. This allows it to
remove the effects from the instrument
and directional coupler from the measure-
ment. By using this method, transition-
matching devices are adjusted to match
the transitions. If a manual instrument is
used, these matching devices also will
have to consider the effects of the direc-
tional couplerin additiontothe transition.
Because of the position of the coupler and
the transition, it may not be possibleto get
as good a match on the combination as
would be possible on just the transition.

Three basic measure-
ments should be made on
the transmission line/
antenna system.

When this calibration method is used,
it’s important that the entire configura-
tion setup characteristicsbe storedinthe
instrument.

Making basic measurements

Three basic measurements should be
made on the transmission line/antenna
system: 1) measure the transmission line
alone with a termination at the antenna
point, matched at yourfrequency; 2) mea-
sure the antenna without the transmis-
sion line, and; 3) measure the transmis-
sion line and antenna together.

The measurement of the transmission
line will be different than the antenna
and the transmission line and antenna.

Because the transmission line is long,
there will be numerous places where
discontinuities can occur. If this were
plotted on a Smith Chart, you'd see many
circles, one on top of the other. The
largest circle would show the maximum
VSWR value. If the circles were off center,
they would indicate an input mismatch
and by how much.

Although there is some information that
can be used from this type of plot, it's
probably better to plot it in VSWR vs.
frequency. If the system’s magnitude and
phasedataarestored onadiskitbecomes
a simple matter to later plot the results.
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Troubleshooting

Another useful measurement used in
conjunction with the VSWR plot of the
transmission line is a TDR plot. If a TDR
measurement is to be of any value, it must
have good enough resolution to display
every bullet and preferably every insula-
tor. This requires the TDR to send an
extremely narrow pulse through the line.
The narrower the pulse, the more energy
at higher frequencies are in the pulse.

If components in the system are
“narrowbanding,” such as optimized el-
bows oranantenna, energy that was out of
the channel will show up as a discontinu-
ity. Because coax has a cutoff frequency,
you should not sweep higher than the
point for the size of your line. Stay below
this cutoff point or the results will be
inaccurate.

If the VSWR measurement is good, the
TDR measurement is of little value. If,
however, the VSWR measurement results
are poor, the TDR can help you find the
offending component or components.
The VSWR and the TDR measurements
should be made with the line terminated,
not with the antenna connected. The
termination was matchedtothefrequency
and any of the components that are
matched also will be narrowband. The
results should be obvious. The antenna
won't tell you where the end of the line is,
but the termination will.

Once the transmission line is measured
and stored on disk, it's now time to see
what the antenna looks like. Now the trans-
mission line can be calibrated out of the
results.

Because you're looking at your antenna,
you'll want to see its impedance as well as
the VSWR. This measurement can be plot-
ted in the Smith Chart format.

Now that you have the data from both
thetransmission lineand the antenna, you
need to see them together. To do this, you
have to gobackto theoriginal calibration
when the instrument and directional cou-
pler were calibrated out, and you'llsee the
line with the antenna. This measurement
represents what your transmitter sees,
and will be plotted like the transmission
line with a termination.

Measured data must be displayed in a
manner that will be of the most value. B
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When you can’t
see the trees for
the forest...

Sierra’s Tahoe Series multi-level
routing switchers lead the way!

If you can’t find the signal you need
when and where you nezd it, vou n2ec
Sierra! Our Tahoe Series video and
audio routing switchers will put you
and your signals on the right path ana.
improve your preductivity at the seme
tme. Tahce Series routing swutchers\ '
cffer better than broadcast quallty
performance at @ affordable prices.

See why others oving up to
“Sierra Video Systems £ get their
signal'back on the rail...

B Availab e in sizes from 16x16 l'd 3>2x64 ‘Custom sizes-too!

P Up to & levals of composité o- component analog. video
end audio switching — with transparert perférmance:

Fowerful three port serizl conrol system supports up to
64 conzrol 2anels at distances to 1,500 meters.

Sarial inzerface for a hos: conputer or third-party
control er. MS-DOS® applicat on software included!’

Termrinal port for syssem sek-up. Assign controfl panels to
lzvels and outputs as ne=ded

E<pancable. Upgrade at ary Zime by simply adding
modules. Ask about our trade-up program too!

Compenion serial digita video, wideband RGB and
RS-422 data routing switchers from the SVS™ line-up.

SIERRA
VIDEO
SYSTEMS Szven-¥zar Warranty When iz comes te reliability and

...you can see the Zlifference! servize, we mean it!

v v Vv Vv V v

SIERRA VIDEO SYST=MS, INC.  For mare information about us or to review our broad
P.O. Box 2462 range of products, simply callus or contact your local

Grass Velley, CA 95945 USA SVS™ dealer and request a zopy of our latest catalog.

Telzphone: + 97 6.273.9331
Facsimile: +976.273.9390
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Technology News

Image resizing and
display

By Curtis Chan

Graphics and videowindows are becom-
ing priority design issues in everything
from computers to advanced digital tele-
vision. High-quality window resizing is fast
becoming a requirement. The amount of
circuitry required to implement simple
algorithms is considerably less than that
required to implement the more complex
algorithms. With limited system real-es-
tate available, the challenge is to find the
balance between simple and complex al-
gorithms.

A resizing solution

A new chip (Genesis gm865X1) from
Genesis Microchip Inc., Markham,
Ontario, Canada, has been developed
that addresses the problem. The chips
use a patented algorithm developed by
NorthShore LabsInc.,Princeton, NJ. They
are targeted for markets between work-
stations and high-end PCs and are com-
patible with MPEG, JPEG and Px64 com-
pression standards.

The 68-pin CMOS PLCC chip provides
on-chip memory for digital filtering and
advanced interpolation. It is capable of
real time resizing and has up to 65 taps
for filtering, using 9-bit coefficients. The
taps can be used in any combination,
and with four user-defined parameters,

image-size can change in increments of 1 -

pixel and/or 1 line. Aliasing is minimized,
and maximum high-frequency content is
retained by selecting the optimum filter
for a selected window size or display
resolution.

What you see is what you get

Communications theory helps in un-
derstanding how the chip functions. Dur-
ing image reduction, artifacts appear
because the output bandwidth is smaller
than the input bandwidth. The informa-
tion causing aliasing resides in the part of
the signal’s baseband above the output
image’s Nyquist frequency. A 10% image
reduction means 10% of the input signal’s
spatial frequency must be eliminated.
The challenge is to fractionally band-
limit the target image’s signal indepen-

Chanis principal of Chan & Associates, a marketing consult-
ing service for audio, video and post-production, Fullerton,

A T

dently in both directions, cutting off all
baseband above the Nyquist frequency.
Simply put, it means finding the right
10%. The algorithm accomplishes this by
applying advanced interpolation tech-
niques, selecting the number of taps re-
quired and calculating the correct coeffi-
cient for each tap. Another advantage of
the architecture is the ability to segment
the image that is to be resized. The seg-
ments can be sent to different chips and
seamlessly reconstructed.

Image magnification poses a challenge
in the ability to moderate image distor-
tion. The Genesis chip addresses this is-
sue by applying a slightly peaked filter to
sharpen the resized image.

Mirrors on a chip

Texas Instruments has announced a
new screen display technology that uses
microscopic mirrors mounted in a RAM
array to form an image. Although just a
technology showing, the prototypes can
already handle NTSC and PALimages with
HDTV onthehorizon. Present prototypes
can handle 640x480 or 768x576 pixel im-

MIRROR
SURFACE

TORSION
HINGE

SILICON

4 | SUBSTRATE

L 1
LANDING | ADDRESS
ELECTRODE ELECTRODE

Figure 1. Detail of TI DMD chip showing
micromirror mounted above a single RAM
location. Mirror tilts in response to the data
stored in RAM.

ages. In one experiment, an NTSC image
was projected onto a 60-inch screen at a
distance of 12 feet with a reported 50:1
contrast ratio. Claimed advantages include
flicker-free operation, better color con-
vergence, more lifelike colors and less
visual noise.

The technology uses a digital micromir-
ror device (DMD), which is a modified
random-access memory chip. The DMD s
laid out as an array of storage cells. A
reflective aluminum alloy square is sus-
pended two microns above each cell. Be-
cause the reflector is so close to the stor-
agecell, itis sensitivetotheelectric charge
in the cell. The mirror twists, depending
upon the state (0 or 1) of the cell. To turn
the array into a display device, light is
beamed across the array’s surface. The
light reflects in one direction or another,
depending upon whether the array is given
alor0state. Theresultis apattern of light
or dark pixels. To make it viewable, alens
is placed along one of the light paths.

From gray scale to color
For color displays, red, green and blue
light sources are fired briefly in sequence.
In operation, the DMD is loaded with the
desired bit pattern prior to a color flash.
Astheflash rateincreases, the observer’s
eyes merge them into a continuous im-
age. Theintensity of theimageis achieved
by varying the time that each pixel (re-
flective micromirror) is on. A short frac-
tion of the color interval for dim values
and larger fractions for higher bright-
ness. i
|
|
Cost is the key
A DMD chip has the same basic cost
structure as RAM. However, because of
the additional steps needed to grow the
mirror structures, it's about twice as ex-
pensive at any given level of production.
Before the DMD makes its entrance into
the broadcasting arena, expect TItc hone
its manufacturing skills first in areas that
are not as sensitive to price, such as air-
craft cockpit displays and medical and
industrialimaging. [

20 Broadcast Engineering August 1993
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JUC’'s LIGHTWEIGHT,

3-CCD, FULL-SIZE, S-VHS

PRO CAMCORDER

HE X2
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Does vour video camera need & weight reduc-

tin 2 If cal a camera - should
PROFESSIONAL 2% ™ arry a camera on your shoulder

al da long, yeu'll truly apprediate JVC’s X2.
This new one-piece, 3-chip, S-VHS camcorder tips -he scales at an
incredibly light 13 pounds.. A world’s first, the X2 offers the ease
of opration you'd exgect from a single unit S-VHS camcorder,
plus powerful 3-chip camera performance and the features for
which JVC cameras are renowned.

The X2 boasts JVC’s LoLux technology, giving you the ability to
shoot in low-light conditions as dim as 3 lux. Its three 1/2" IT
CCD’s with microlens technology deliver exceptional signal-to-
noise ratio and superb resolution — all within a compact, light-
weight and energy efficient design. The X2 also offers Quick
Recard Mode, including Full Time Auto White and Automatic
Level Control, which allows the camcorder to become fully
automatic for fast point and shoot convenience.

To find out more about the X2 or for the name of your nearest JVC
dealer call 1-800-JVC-5825.

Circle (14) on Reply Card *The GY-X2U weight is 13 poumis not including lens and battery.
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t wasn’t long ago that audio was synonymous with analog. Analog
signals used tc be stored on tape or LPs. Now, digital audio is stored on
tape or CDs. Thanks to the CD, consumers see “digital audio” as the key
phrase identifving the highest quality audio signals. In fact, the advant of
the CD player probably did more to push forward the acceptance of
digital asdio and set the standard by which other audio signals are
measured than any other audio innovation.

Because the consumer readily identifies digital with a superior prod-
uct, broadcasters and program producers need to meet that 2xpeciation
with their products and programs or risk losing market share. Fortumate-
ly, finéing solutions to this challenge isn’t difficult. With the wide range
of digizal hardware products available, the difficulty is often in choosing
the correct product for a particular application.

Thismonth’s issue looks closely at several important audio topics, with
zn emphasis o the advantages provided by digital technelogy. Orcean
audio signal is converted into its digizal equivalent, almost magical
transformations are possible. In “Digizal Audio Effects,” the author
reviews many of the tools available in andio processing and effects.

Conzinuing BE'’s tradition of exhaustive coverage of leading-edge is-
sues, technical editor Skip Pizzi provides the industry’s best coverage on
digital audio workstations. In his feature, “Digital Audio Warkstations,”
vou'll learn about the latest available features and how to select a unit
that is best suited to your particular application. Because purchasing a
DAW is a significant investment, the article also includes a complete list
of DAW manufacturers, their products and a summary of features.

One of radio broadcasters newest challenges — digital audio broad-
casting (DAB) — is looming on the horizom. Radio station managz-s and
engineers must understand how their fadilities will be affected Ly this
new technology. “DAB: Radio’s Rising Star” details the propenents, their
systems and projected implementation costs. Begin learning how you can
plan for your station’s digital future.

Altbough digital audio can solve many problems, there is always the
need to provide a good acoustic environment for audio recordirg and
broadcasting. “Acoustic Noise Control for Broadcasters” provides read-
ers with basic guidelines on proper studio acoustics. Dan’t let a minor
shortcut by vour builder damage the Zinal performance of your new
studics. Know what to look for in the beginning.

» “Digital Audio Effects” ....cccocoenecnniiimncriiinniiimensntoicnens pege 26
o “Digital Audio WOrkstations” ........cc.coueieniinniesmiciccencsnianenes STy 32
s “DAB: Radin’s Rising Star” ........cccoccmmnciniininninmmieniomannncecsece e 44
e “Acoustic hdoise Control for Broadcasters” ........caeeieiiiiciicsesnnaes eeee D0

Brad Dick, editor

August 1993  BroadcastEng'neering 2%
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GIVE YOUR STATION A BREAK.

One revolutionary machine. A remarkable range of
functions, from automated program playback and record to time
delay and beyond. The Sony Flexicart™ multicassette system is
truly unique — it’s compact, format-independent and very affordable.
Plus when combined with a Sony LMS providing commercial
playback, the Flexicart will help your station break through to

a new level of automation. Far mare information,

call 1-800-635-SONY, ext. FLEX.
INNOVATION AT WORK.
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By Curtis Chan

The Bottom Line

Audio production has
changed dramatically since
the early days of broadcasting.
Today's software-driven digital
signal processing (DSP) allows
nearly infinite manipulation of
sound in real time. New
integrated platforms are
making such processing even
more affordable. Digital
technologies are now starting
to challenge the last analog
area of dominance — the
mixing console. Broadcasters
and post facilities will all
benefit from these develop-
ments by finding new equip-
ment with improved features,
versatility, performance and
price.

\}

Chan is a principal of Chan & Associates, a marketing
consutting service for audio, video and post-production,
Fulierton, CA.

Broadcast Engineering August 1993

Audio processing power gets stronger

and more accessible.

The power of digital audio systems for
signal manipulation rests in a technology
that s generically called digital signal pro-
cessing (DSP). To put it in its most basic
form, DSP is defined as a process by which
an analog (continuous) signal can be rep-
resented by its approximate digital equiv-
alent (discrete instantaneous values uni-
formly spacedintime), and subsequently
manipulated and output in a predefined
manner. Recent advances in theory and
application of DSP can be attributed to the
developmental boom in VLS] circuits, as
well as to the proliferation of the general-
purpose computer.

These performance enhancements in-
cludeincreased throughputrates, reduced
circuit complexity, heightened reliability
and greater yields.

Although it is not the objective of this
articletodiscuss DSPtheoryin detail, it is
worthwhileto examine one of the primary
building blocks of DSP — the digital filter
and itsrelationship to the manipulation of
sound.

It's all in the filter

A digital filter is simply a formula (or
algorithm) for changing a bitstream’s char-
acteristics in adefined manner. Any audio
processing function can be performed by
digital filters implemented within a DSP
system. (See Figure 1.) So in DSP terms, a
filter is more than just a frequency rolloff.
When implemented properly, a digital fil-
ter can arbitrarily reshape the nature of a
soundinthe amplitude, frequencyand/or
time domains.

The major advantages of digital filters

www.americanradiohistorv.com

are good numerical accuracy, programma-
bility, stability in the presence of changing
environmental conditions, suitability for
multiplexing, and conveniencefor process-
ing datathatis directly availablein binary
form. Some of their disadvantages are rel-
atively high per-unit costs, frequency lim-
itations imposed by the speed of the digi-
talhardware, and the necessity for a signif-
icant amount of clocking and control cir-
cuitry to sequence their binary opera-
tions properly.

Within certain limits (which continue to
be pushed outward), it is easy to see how
any kind of audio processing function can
be performed through the arrangement of
DSP devices, and how the resulting pro-
cessingis wide-ranging, powerful and eas-
ily reconfigurable through software con-
trol. The crucial question is whether DSP
architectureis significantly advantageous
over equivalent analog circuitry in terms
of processing power or cost-effectiveness.

DSPs galore

The basic DSP platforms used for audio
come in 16, 24- and 32-bit resolutions.
Most applications use 24- or 32-bit de-
signs. The 24-bittypes of fixed-point DSPs
canprocess typical 16-bit audio data with-
out overflow errors that occurwhen using
16-bit DSPs. Performance peaks at 140
million operations per second (MOPS) at
40MHz, allowingup toseven operations in
50ns. Higher-order DSPs offer 32-bit preci-
sion, some of which incorporate floating-
pointoperation for wider operating range.
These platforms are used extensiveiy in
multimedia environments that can sup-
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Advanced wireless intercom

Vega Q600

8 Rugged, reliable, metal
beltpack remotes

8 Hybrid UHF/VHF operation to
conserve scarce VHF
frequencies

B |nexpensive VHF monitor
receivers to lower system
costs

B High-quality, low-noise,
low-distortion audio

B Up to six beltpacks per
master station

8 Designed specifically for
broadcast and production

@8 Directly compatible with all
standard wired intercoms

# Many advanced circuit and
system design features

n the studio or on the set. Vega's
Iwireless intercom systems are the
choice of professionals who demand
ruggedness. reliability. broadcast-qual-
ity audio, and a full set of professional
features. Designed from the ground up
for broadcast and production work,
the Q600 UHF/VHF system provides
all the functions and technical capa-

bilities required for these demanding
applications.

The Q600 system provides continu-
ous. full-duplex. hands-off communi-
cations between up to six people plus
an unlimited number of " listen-only™
users.

The QTR-600 beltpack remotes are
extremely easy to use and provide op-
eration similar to that of hard-wired
intercom beltpacks. They are compat-
ible with popular dynamic or electret
headsets, such as Beyer, Clear-Com.
and Telex. The cases are welded aircrafi
aluminum alloy with a high-impact.
molded Cycolac (ABS) control panel
that will withstand the roughest use.

One QX-600 master station sup-
ports up to six QTR-600 remotes with
“hands-free™ two-way communica-
tions. and an unlimited number of
PL-2 receivers for listen-only users.
Circuitry is provided to interface exter-
nal line audio with the system or to
link two QX-600s into a 12-user sys-
tem. The master station is directly
compatible with all standard wired in-
tercom systems such as Clear-Com.
RTS. ROH. Telex, and many others
via internal programming switches. A
local headset position and extensive

Circle (15) on Reply Card
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system

control. adjustment, and monitoring
provisions are also included.

The PL-2 VHF mini-receiver pro-
vides a high-performance. low-cost
solution to providing one-way " listen-
only™ communications. Very often, in-
dividuals need to receive instructions
but are not required to speak. Using
PL-2 receivers for this application
avoids the expense of additional full
two-way remotes and can signifi-
cantly lower the cost of a typical sys-
tem. The PL-2 is fully compatible
with the Q600 system and is designed
to provide reliable communications in
the most demanding RF environments.

When the job demands hands-free.
full-duplex operations in the most de-
manding environment, go with the
Vega Q600. the system recommended
by professionals worldwide.

L L T T e
| VEGA ]
) | P— T
a MARK IV company

9900 East Baldwin Place
El Monte, California 91731-2294
Telephone: (818) 442-0782
Toll-Free Telephone: 800-877-1771
Fax: (818) 444-1342
FaxBack: (818) 444-2017
Toll-Free FaxBack: 800-274-2017
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port graphic, audio and communication
functions. Typically, they can perform up
to 200MOPS at 40MHz, with up to 10 simul-
taneous operations.

Such operating capacities would seem
tobe more thanadequate until you consid-
erthe manipulation of up to 72 channels of
digital audio, real time effects processing
(equalization, compression/expansion,
reverb, gating), internal housekeeping and
controllogistics, timing, and interfacing to
the outside world, which constitute just
the basics of what a modern digital con-
sole is required to do. Thus, the fully digi-
tal mixing console defines the epitome of
DSP design today.

Avariety of DSPs exist that fit almost all
price and application requirements. Some
of the areas of interest to broadcasters
include reverbs, effects processors, noise
eliminators, sampling systems and mixing
consoles. Although broadcast applications
have been ongoing in some of these areas
for several years (see “Digital Audio Pro-
ductionTools,” July 1992), audio mixingin

G . the digital domain has been given serious

’ Ly considerationonly recently. Thisis duein

rO ar S . part to the increased use of digital audio
. recording in the audio and video post-

production environments. It also stems

AnthroCarts will knock your socks off! Imagine how ftomggeatlyjimiprovedieostetiectiyensss
] .. . i of late in digital mixing hardware.
great itll be when you find the perfect furniture for
your equipment — just the right size, tough-as-nails Reci:’l“‘;i;‘t’:le:]‘:ipx‘;‘:é“s
construction and dozens of accessories. Thefirst digital audio mixers appeared in
a1 e . . 9 the mid-1980s. However, their generally
And you'll find our service so real and responsive, prohibitive costs and marginally improved
you'll get a kick out of ordering direct! % capabilities over stateof-the-art analog

designs kept them from achieving wide-
spread acceptance. More recently, ad-
vancements in digital signal processing
technology have allowed significant gains
to be madein the performance/price ratio
of digital mixers, along with improved ca-
pabilities, intelligent user-interfaces, inte-
grated processing and overall versatility.

With today’s DSP and computer technol-
ogy, digital mixers can betailored foreach
application, in essence creating a virtual
console approach. Modular and expand-
able hardware configurations allow sys-
tems to accommodate facility growth and
maximize affordability.

A few manufacturers have taken a hy-
brid approach, whereby selected models
lots of choices Space saving. " ofexistinganalog consoles can beretrofit-
ted with external hardware that applies
digital controlas well as partial audio path
replacement with DSP. This can provide
digital control, quality and functionality at

Call for a free catalog!

800-325-3841

0 AM 16 § OO PAM PST M
60 0 5.00 PM PST M

3221 NW Yeon St A a lower cost than a full console replace-
' - ment would require, while retaining the
Portland, OR 97210 o familiarity of existing control surfaces.
ANTFRD Fax: (800)325-0045 " As detailed earlier, current DSP platforms
allow many audio processing functions to
GSA contract no. GS-OOF-5040A. Available for OFM opplications. Prices from $149.00 be handled by a single chip. In a digital

Anthro, AnthroCart and Technology Furniture are registered trademarks of Anthro. mixer environment with multiple DSPs
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Our competition is making a lot of

noise about the|r wireless.

" Trouble is, their wireless make -
.a Iot of noise too. .

? {

Wireless System Receiver "= o  °
[ nd ~10
[T olume” Outoul

Experience the Nady 950 UHF.
The first quiet multichannel UHF wireless.

Fact: Due to problems inherent to UHF technology, I <e
phase noise and residmal frequency modu ation, UHF
wireless systems tend to be noisy.

Fact: Other compamies offer high end UHF wireless sss-
tems that are 5-10 dB noisier than their VHF systerxs,
and VHF systems tha- are 1J-30 4B noisier thar: any
Nady.

Fact: Some companies that dc offer a quiet JHF systam
don’t advertise how they make it quiet: by sacrificng
headroom. So you're asked to accept less critical per-
formance—to choose betweex noise and chipping.

Fact: Nady devoted extensive R&D to testing, simul_t-
ing and modifying our UHF systems. Our enginezrs
utilized circuit modeling and analog simulat on software
to optimize our design and compensate for manufact—r-
ing tolerances and variations in device parzmeters,

Fact: Nady enginee-s achieved the first truy quiet =F
link for UHF wireless. “he Nady 950’s propeietary com-

% NADY SYSTEMS, INC. » €701 Bay Straet ¢ Eme.ryvi/'e, CA 94608 ¢510/652-2411
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ponents and circuitry yield radio link carriers that are
up to 20 dB quieter than any other UHF s¥stem. And
Nady’s specialized compancing noise reduction deliv-
ers the best dynamic range—and headroom— in wire-
less today.

Fact: The Nady 95C features state of the ar- frequency
synthesis. With several ten cnannel models n the 490-
950 IMHz range, and a 40 channel version in the 800
MHz range. Plus exclusive hiss mute circu try, which
mainrains audio qua ity as the transmitter mcves toward
the outside limits of cperating range. Variablebass boost.
Balarced and unbalanced output. Switchable 115/220
and DC power. Avzilable frequency bands for world-
wide use.

Fact: You could pay a lot more for a UHF wireless sys-
tem, and get a ‘ot more noise. So choose the Nady
950 UHF.

Call as—we’ll send you more info.

-

: J
W el . - _’_ e @
@ NADY 950 UNF .~ =, "
< 10 Channel Syn#egsized 2= Frd -

Phote courtesy of NASA
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If you are struggling to get video
onto the digital highway,
HP recommends taking a logical approach.

UL ey - @

Rl R TR R

HP helps you make without leaving analog and digital signals flaw-
the transition to the your clients or lessly. That safeguard signal
all-digital studio one credit rating quality through every inter-
step at a time. behind. change.

Yf)g knqw Whgre the g . odeast En gineering HP has been down And judging from response—
digital video highway _ _ this road before, HP’s QA100 won a Broadcast
takes you. Widescreen Fick Hit TV Product,  qriving the digital ~ Engineering Pick Hit award at
HDTV. Non-linear, NAB ‘93 transition in NAB ‘93—we’re on the fast
100-layer editing. Post- computing, track.

production miracles in Suite B. electronics and communica- So start merging. Call HP at
But it also leads to a world of ~ tions. We can help. Starting 1-800-452-4844, Ext. 7629*
stretched pixels. Video com- with the digital signal, and for a FREE digital video catalog.

building from there—at a pace

pression. Disk-based editing. i
you can afford. With tools that

“In Canada call 1-800-387-3867, Dept. 473

Strange new glitches. Instant 5 e ! There is a better way.
obsolescence. Brutal costs. keep the edit suite intact as
And you have to get there you integrate new digital
equipment. That interface (ﬁ] HEWLETT
VB pPACKARD

© 1993 1lewlei-Packard Co, TMVID325/BE
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Figure 1. A few basic audio processing tasks in their digital and analog forms. (From
Advanced Digital Audio, Ken C. Pohlmana, editor.)

runningintandem, on-board digital effects
are added to thelevel control, panning and
routingfeatures expected onany console,
along with the potential for automation of
some or all parameters.

Furthermore, many digital consoles al-
low analog and digital inputs and outputs
(1/0). Analog signals are sent through an
analog-to-digital conversion (ADC) block
prior toDSP operations and output through
adigital-to-analog conversion (DAC) block
for recording (if required) or for monitor-

ing. Similarly, digital input signals are sent
directly to the DSP block, and either out-
put directly in digital form or re-routed to
the DAC block for analog output. (See Fig-
ure2.)

Integrating digital mixers
in the studio
Digital mixing consoles must not only
deal with timing and control of signals
internally, but also allow for easy interface
Continued on page 82
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Merging traffic: the HP
Format Conversion Series.

HP puts you on the 4:2:2 highway

with A-to-D and D-to-A format
converters. Encoders and
decoders. Serializers and
deserializers. To link islands of
analog and digital technology—
even digital technology that
hasn’t been invented yet—and
eliminate signal deterioration,
thanks to Varicomb™ circuitry.
To get moving, call HP at 1-800-
452-4844 Ext. 7629* for a
FREE digital video catalog.

*In Canada call 1-800-387-3867, Dept. 473.

There is a better way.

/28 ackarc
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By Skip Pizzi, technical editor

The Bottom Line

The digital audio worksta-
tion (DAW) has moved from a
hothouse plant to a staple
crop in the audio industry. The
collective experiences of DAW
designers and users are paying
off as systems become less
expensive, more powerful and
easier to use. Most important
to the broadcaster is the trend
toward greater DAW integra-
tion with the rest of a facility
and its operations. One by
one, the downsides of DAWs
are being dealt with, making
them ideal platforms for an
increasing amount of broad-
cast production.

i \)

August 1993

Digital auc
workstation:

The workstation world is becoming a friendlier and |

expensive place.

P erhapsnosingleissue challenges broad-
cast technologists today more than the
move from conventional productionstyles
to the use of digital, non-linear worksta-
tions. Questions of cost/benefits are cloud-
ed by “compared to what” complications,
while productivity analyses are mired in
worries about user-friendliness and oper-
ator training. It is anything but an empiri-
cal decision, mixing many qualitative and
quantitative matters.

In particular, the stark hardware differ-
ences between digital audio workstations
(DAWs) and their predecessor technolo-
gies are so profound that they quickly
drive broadcasters wide of their comfort
zone.Itis only with extended and repeated
exposure to these devices that industry
veterans have begun to seriously consider
DAWSs in their facilities.

Toaidinthatexamination, the following
is a quick look at some of the parameters
that should be explored by prospective
workstation purchasers, along with some
information about the areas that are cur-
rently undergoing development inthe DAW
industry.

Doing your homework

Thebest place tostart your evaluationis
not with the products, but with your facil-
ity’s process. What is it that you do, and
what are the limiting factors to doing it
better, faster or cheaper? The answers to
these questions will tell you if a worksta-
tion might help. If the answers show that
your growth is limited by current hard-
ware, the costs of operations, insufficient

www.americanradiohistorv.com

production timeor lack of space, consider
the DAW solution.

Next, fine-tune your analysis with an
idea of what specific uses you might have
for a DAW. Many different systems are
available, and no two are alike, either in
exactlywhattheycandoorinhowtheydo
it. Emphasis is on the latter, which is why
operations staff input and hands-on dem-
onstrations are particularly important —
but those come later. Some narrowing of
the field is important first.

For many, this prospect seems akin {o
someone who has spent his entire life in
the desert going shopping for aboat. The
marketplace is so foreign to such an ob-
server that subtle nuances and specifjc
applicational advantages of individual de-
vices might gocompletely undetected. Nev-
ertheless, after a bit of study, it becomes
apparent that DAWs are just new tools —
tools that may be worthwhile not because
they are new, but because they are better.
This is the fundamental criterion by which
a DAW should be judged: Can it make the
work of this facility improve in terms of
quality, cost-effectiveness, speed or flexi-
bility? Can it help satisfy the client? Can it
make the staff more productive and/or
creative? Can it help this business do its
job better and prosper?

The “Workstations at a Glance” table on
p. 38 is designed to provide a cursory
overview of the major workstations cur-
rently available. Only a few items among
the many details of these systems are
listed, but they have been specifically cho-
sen to help make some broad judgments
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on which DAWs might be most worthy of
further examination for a particular appli-
cation. (A more complete examination
could easily fill the space taken by this
table for each workstation.) For example,
the number of channels offered by a sys-
temandits strengths in certain operation-
alareas should helpinyour first cut. Reply
Card numbers can help supply you with
moreinformation.

Checkingwith manufacturers for prices
also should be an early step to save you
from evaluating any systems that are out
of your budget. Many of these systems are
quitemodularindesign, allowing the user
to configure them to specific needs and
budgets. It is best to have some basic
functional requirements ready when you
begin price checking. The capacities listed
in the table are generally the maximum
possibleforeachsystem, socheckforthe
availability of smaller (i.e., lower-priced)
configurations if your situation allows (or
demands). See “The Table Explained,” p.
38, for more details on interpreting these
values.

What to look for

Oneway togetahandle on the spectrum
of possibilities, as well as various systems’
strengths and weaknesses, is to see how
different products handle the same func-
tions. For example, some systems use pro-
prietary computer platforms while others
use popular desktop models. (Systems
running on IBM and compatibles, Macin-
tosh, Atari or Amiga are all available.)
Among the desktop DAWSs, some use the
computer’s microprocessor as ahost, while
others simply use the computer as a con-
trol and display device, with actual audio
processing taking place in proprietary
peripherals. Naturally, these variations
affect system costs, capabilities and oper-
ating speeds.

Another areaof differenceis the variety
of user-interface styles. Displays range
from small LCD screens on rack-mounted
panels to high-resolution color video on
large monitors. Control options exhibit an
even wider spectrum of possibilities, in-
cluding the standard computer keyboard
and mouse, touchscreens, tablets and pro-
prietary surfaces, the latter incorporating
hard keys, soft keys, assignable faders/
knobs, transport controls emulating tape
decks or other conventional devices, and
even motorized faders.

Also compare how editing and mixing
are handled. Most edits are considered
crossfades by digital systems. Some sys-
tems crossfade in real time between two
separate audio datafiles (or tracks), while
others write a new crossfade file and in-
sert that at the edit point during playback
(the so-called non-real time approach).
Although editing may take abitlonger with
the latter method, real time editing re-

quires twice as many audio tracks to be
managed simultaneously because two
tracks are active for every channel cross-
faded. Again, this can affect system cost.
Mixing is similarly handled along these
disparate lines — some systems manage
real time mixing of multiple tracks (dynam-
ic mixing) while others rewrite data into
new mix files first, then play those files
back (static mixing).

Additional variables to consider in DAW
mixing include whether the mixing is per-
formed in the digital or analog domain,
whether automated mixingisincluded and,
if so, whether the automation is of the
snapshot or dynamic type, and which pa-
rameters, (faders,EQ, panning, sends, rout-
ing, etc.) are stored.

A basic decision that
is driven by your
facility’s needs is the
number of inputs,
outputs, tracks and
channels you require
in a DAW.

Find out how the system handles audio
storage. Access time constraints of disk
drives limit the number of simultaneous
tracks that can be managed on a single
drive. Many multitrack systems use paral-
lel disk structures, by which separate
groups of tracks are handled by separate
drives (typically four tracks to a drive).
Most of these systems require proprietary
disk drive/control units. (See Table 1.) In
actual broadcast productions, the amount
ofrecording time required on some tracks
(e.g.,narration) is much greater than that
required by others (e.g., sound effects). In
such cases of disproportional track-time
distribution, some parallel disk systems
allow more efficient use of total drive ca-
pacity than others. A related matter con-
cerns maximum recording time of the sys-
tem. Some DAWs define a fixed upper limit,
while others do not.

A basic decision that is driven by your
facility’s needs is the number of inputs,
oulputs, tracks and channels yourequire in
aDAW. Unlike conventional multitracksys-
tems, quantities of those four parameters
are not inextricably linked in DAWSs. In
other words, it is common to find what is
called a 16-channel DAW system (i.e., 16
simultaneous channels available during
playback) with four audio inputs, eight
audio outputs and 256 tracks. This means
that up to 256 separate audio files (some-
times called virtual tracks) can be main-
tained, but only 16 of them can be played
backat any one time. (A system’s simulta-
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Highway Patrol.
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PACKARD
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(ﬁﬁ HEWLETT

PACKARD
EDH INSERTER
EOH 10

Drive legally: HP QA100
and EDH10.

HP enforces the rules of the
digital road. The HP QA100
Quality Advisor eliminates the
illegal levels and colors that crop
up in serial digital production.
The EDHI10 Inserter tags 4:2:2
signals for downsiream monitor-
ing of digital accuracy, prevent-
ing sparkles and greenies.
Result: a digital signal that is
legal, broadcastable—and
flawless. Get legal. Call HP at
1-800-452-4844, Ext. 7629%,
for a FREE digital video catalog.
*[n Canadu call 1-800-387-3867, Dept. 473,

There is a better way.
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neous playback capability is sometimes
referred to as its number of real tracks).
Internal mixing or routing would be re-
quired on this DAW to reduce the number
of simultaneous audio output channels to
eight or fewer. The unit also would be
limited to recording four or fewer chan-
nels at a time.

For broadcast production, this disen-
gagement of inputs and operating chan-
nels/tracks is handy, because most pro-
ductions’ audio elements are assembled
to a muititrack storage medium serially
(one or two at a time). Contrast this to
music-recording applications, where many
tracks —and thereforeaudioinputs —are
requiredin parallel (all at once). The num-
ber of channels ona DAW also need not be
matched by an identical number of out-
puts for most broadcast production appli-
cations, if adequate internal mixing fea-
tures are provided. Space requirements
and cost are both potentially reduced by
these configurabilities.

Internal channels or tracks can be maxi-
mized to what production projects actual-
ly require, without necessarily increasing
thehardware’s input and output (1/0) port-
ing correspondingly. (The number of si-
multaneously available internal channels
on a DAV is defined by the read/write
speeds of thedisk drives and datainterfac-
es/buses.)

Note that the number of simultaneous
internal channels available duringrecord-
ingmay be less than thenumber available
during playback on some systems. The
latter number (i.e., channels available for
mixdown) is typically more important for
broadcast-style production.

Examine asystem’s upgradabilityinthis
context. Although theattribute of upgrad-
ingis routinely touted in computer-based
systems, such flexibility can only gosofar
inDAWSs. Most systems offer softwarerevi-
sions that can add features and perhaps
some speed. Yet, hardware limits will be
reached at some point in every system,
beyond which no further upgrades are
possible.

To counteract this problem, a growing
number of DAWs allow modular hardware
upgrades that provide additional operat-
ing channels and I/0s, and some offer op-
tional audio processing modules as field-
installablehardware/software packages.

Audio processing is an area of diver-
gence among DAWSs. Even though all sys-
tems offer editing, and a large number
offer mixing in some form, the audio pro-
cessing complements found on DAWSs can
range from non-existent to extensive. Let
your situation dictate what you need in
this area. The possibilities include equal-
ization, dynamic-range control, reverbera-
tionand other time-domain effects, pitch-
shifting, time compression/expansion,
sampling-rate conversion and file-format
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conversion. Systems that do not include
numerous internal audio-processing fea-
tures generally provide sends for external
application of these techniques.

Interfacing

As the workstation becomes the new
heart of the production room and simulta-
neously integrates the functions of what
were previously separate devices, it must
be interconnected into a variety of do-
mains.

First is audio, where /O exists in analog
and digital (typically AES/EBU format)

Continued on page 41

Networking for
digital audio
workstations

By Gary Hall

Broadcast and production engineers
are becoming accustomed to the speed
and flexibility of random-access audio
systems. But today’s systems are isola-
tionist, requiring that material be load-
ed and unloaded at or near real time.
Local area networks (LANs) for com-
puters provide a model for the next
logical step in digital audio systems’
evolution.

Networking has already trans-
formed business, linking desktop PCs
into powerful systems. In many envi-
ronments, the office LAN has become
indispensable. Audio workstations also
can belinkedinto high-speed networks,
in which storage, processing, source
materials and work output are shared
and available to all. But there are sub-
stantial differences between the needs
of business networking and those of
media, such as audio or video.

The demands of audio

Business LANs are designed to han-
dle users who peck at keyboards and
occasionally transfer files or messag-
es. To provide the same transparency
of access, networks for a continuous
medium, such as audio, must meet some
special criteria.

The first issue concerns bandwidth.
Digital audio is a dense medium, and
practical network applications demand
numerous channels simultaneously
and in real time. Analysis indicates the
need to support work groups of any-
where from two to 75 stations, with a
range of four to 100 total audio chan-
nels on the network. Table 1 shows
some network capacity estimates for a
few typical industry environments.

Continued on page 42

Hall is technical support manager for Sonic
Solutions, San Rafael, CA.
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CHOOSING THE RIGHT COMPUTER
BASED AUDIO EDITOR CAN BE A

Windows 3.1* on 486 host
computer

Rapid graphical editing
clear user interface

jocal SCSI drive fast audio
access

all crossfades calculated in
real time

fully non-destructive,
sample accurate editing

up to 8 track playback and
real time mixing

unique Trim Window
allowing real time
adjustment of audio

full SMPTE timecode
support with chase and
trigger lock

accepts external word clock

jog and shuttle scrub
modes

AES/EBU, SPDIF and

analog 1/0

) all standard sample rates

UK & REST OF WORLD Here at Studio Audio, we had many sleepless nights when our
i i i 64x oversamplin
Studio Audio & Video Ltd cus?omers. began asking us for an_ off the. s?elf solution to p_rofess.lonal defta-sigma ce)nv%rsion
The Old School, audio editing. Then we woke up with SADIE", a dream of a Disk Editor.
Stretham, For a start SADIE™, runs on a PC, so you get much more computer for far 16, 20 and 24 bit digital
E'Y- less money. It has a fully functional Windows 3.1* user interface with all audio editing
ambridge

CB6 3LD features mouse gelectable. Our 32 bit floating point
UK. hardware platform is already found architecture
TEL: (+44) 353 648888 in many current audio and video k holdi teri
FAX: (+44) 353 648867 products available from some well- ergMotCIuIEICang

i known manufacturers. That means

For a list of overseas = - .
distributers contact it's besn tried and tested out in the
Studio Audio field. Studio Audio believes in
giving each customer personal
service - you'll always get rapid

BRITISH INNOVATION

USA & CANADA: customer support on our h‘eIpImeA

And because we're committed to MANUFACTURED BY
Studio Audio Digital Equipment Inc. SADIE" and our customers, we'll STUDID AUDIO & VIDED LTD:
P.0 Box 4392

give you the first 12 months

Ann Arbor

Michigan 48106 software updates free of charge.
USA Put an end to the nightmare |
TEL: (+1) 313 572 0500 now!

FAX: (+1) 313 434 2281

e Phone or fax Studio
Audio for some (R (R (5 50 £ UM ST D
s iy b, 48 = i -, g | —s
bedtime reading ﬁ%&t% 71‘-_- = -
matter. Y = .!;n\
* [BM is a registered trddemark of Interational Business Machines inc. Windows 3.1 3 a registered trademark of Microsoft Inc Circie (20) on Reply Card

Studio Audio & Video Lid. reserve the right to change specifications without prior notice. X ) )
www americanradiohistaorvy com - -
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[7& The [dit Setect Optisnt Systeom D% |
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o von m a2
Why not get everything professional ||'1|(.'” if’ :
Digital Audio Workstations have to offer?
Create your best part out of 10 recordings and use it
in five different places... record 100 takes in the same
place, on the same track... synchronize sound FX to a
picture in less than a second... erase a word and bring it
back a week later... and do all this on a machine that

gives you instant access with incredible editing speeds, I v a1 u

the sound quality you want, and the reliability you can Optioal DM-80-S Multitrack Manager control

count on, projec[ after project, for the Macintosh®— easy to learn, fast to use.

Problem is, many DAWS just can' give you all of Problem: Some DAWSs are the weakest link in the audio

these things. chain. The DAW you buy should deliver sonics as good or
Here’s why: better than any piece of audio equipment you own.

Problem: Some systems use a single computer
for graphic user interface and for audio information
processing. This slows the whole system down, and
makes you wait.

The Answer: Choose a DAW from a company that knows
professional audio, not just a company that knows comput-
ers. But most of all, ask audio professionals who own one.

The Answer: A workstation that sepa-
rates the hardware “engine” from the user
interface computer. This way, audio infor-
mation processing is not slowed down
by the user interface, and the interface
computer operates without the load of
additional tasks. And you save time and
money.

Problem: A system crash in the middle
of a complicated project could cost you as
much in time lost as some of the less pro-
fessional DAWs are worth. You should
expect reliability you can count on from
your DAW, and get it.

The Answer: First, call around. Check
the reputation of DAWs. We have DM-80s
working every day all over the world in
high volume production environments.
Our customers will tell you they're reliable.

Problem: Some systems don't give you a
user interface that's familiar and easy-to-use.

The Answer: Buy a DAW that lets you choose either a We believe you'll find all these answers and more in the

dedicated hardware remote that gives you familiar tape Roland DM-80 Digital Audio Workstation. Call us at

recorder controls, or computer software control that is (213) 685-5141, ext. 337, or FAX (213) 722-0911 for a

simple to understand and easy to operate. brochure. Or better yet, schedule a demo. You're going to
like what you hear.
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“The thing is just impossible to screw up! The DM-80’s non-destructive editing is
the only way to go—revisions are extremely easy, and very quick”

— DAVID ESCH
DIRECTOR OF COMMERCIAL PRODUCTION
WPNT CHICAGO

“Edits fast, sounds great, and doesn’t break. The DM-80’s multilayering capabilities and
simultaneous recording on all tracks gives us the flexibility to do whatever we want.”

— JOEL VALENTINE
PRESIDENT
21ST CENTURY SOUND DESIGN, HOLLYWOOD
(“NORTHERN EXPOSURE”)

the Word
on the streedl.

“The first DM-80 paid for itself in two months, so we bought a second one...
I like the editing ease—no waiting. It's my ‘word processor’ for audio.”

— MICHAEL STANTON
COMPOSER/ARRANGER
AUDIO PRODUCTIONS, INC., NASHVILLE

“The DM-80 is our secret weapon! It’s a very enabling technology.”
— MAZ & KILGORE

GRAMMY NOMINATED PRODUCERS

NEW YORK

“What goes in... comes out! And the sound is wonderful. Easy editing, plus easy
sync to video lets me concentrate on the creative aspects of the production.”

— RICHARD FREITAS
EMMY AWARD NOMINATED AUDIO PRODUCER
THE DOVETALL GROUP, CONNECTICUT

“Operational speed and ease of editing make the DM-80 the greatest
thing since sliced bread! We use it for all our production”

— VINCENT FUMO
SENIOR EDITOR
INDEPENDENCE BLUE CROSS, PHILADELPHIA

“The DM-80’s power and speed allow me to complete a
half-hour television documentary every week. As an investment,
the DM-80 has proven to be a very smart choice.”

— JiM HEFFERNAN
EMMY AWARD WINNING SOUND DESIGNER/PRODUCER
VIDEOSMITH, INC., PHILADELPHIA
(“1ST FLIGHTS WITH NEIL ARMSTRONG")

g Roland’
Pro AudiovVideo

Circle (21) on Reply Card
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WORKSTATIONS AT A GLANCE
MFR SYSTEM #CH EDT DSP MIX NET MC MED TC CMNT PLTFM RS#
Akai *DD1000 2/4 + + / /" MO + 1,2 Prop 320
AKG *DSE 7000 2/8 + + !/ RAM O 3,5 386 321
AMS Neve *AudioFile Optica 2/4 + / + MO + Prop 322
*AudioFile Spectra 8/24 + / + + PHD + 4 Prop
Augan +408 OMX 4/8 + / / + MO + 5 Prop 323
Avid Technology *AudioVision 8/8 + + / / + HD + 678 Mac Quadra 324
CEDAR Audio *CEDAR Prod. System 2/4 / + / PHD /56,17 386 325
D2D Systems +D2D Edit 4/8 + + / / HD / Atari Falcon 326
Digidesign *Audiomedia Il 2/4 / / HD / 8 Mac Il 327
*Pro Tools 2.0 16/16 + + + / HD 0 6,8 Mac
*Session 8 8/8 / / + HD e} 4 386SX
+Sound Tools I 2/4 + + / / / HD O 6,8 Mac I
Digital Audio Labs *The CardD 2/2 / / / HD (@] 386 328
Digital Audio Research  «Sabre 4/8 + / / + PHD + 9 Prop 329
«SoundStation Delta 8/16  + / + / PHD + 9 Prop
«SoundStation Sigma  8/16  + + + / + PHD + 9 Prop
Digital F/X +Digital Master EX 4/4 + / / HD + Atari ST 330
*WaveFrame 401 8/8 + / + [/ HD + 4,10 486/33
Doremi Labs DAWN il 48/48  + / + / + PHD + 4 Macll w/ Sys7 331
Fairlight ESP *Fairlight MFX-2 216+ / / + HD + Prop 332
Future Editing- +Audio Solutions 2/4 + ! + MO + 4 Prop 333
Equipment Design
Korg +SoundLink 8/8 / + + / PHD + 31 Prop 334
Lexicon *Opus 8/8 + + + / / PHD + 3,12 Prop 335
Micro Technology *MicroSound 4/=4 4 / + / HD O 6,10 386 336
Unlimited
Otari «ProDisk PD-464 64/64  + + / PHD + 13 Macll 337
Pacific Recorders & «ADX 32/32  + + + % + HD + 18 Macll 338
Engineering
Roland *DM-80 8/8 /i / + HD (6] 1,3 Prop 339
SADIE *SADIE Disk Editor 2/8 + / HD + 10 486 340
Sonic Solutions «Sonic Quattro 64/192 + + + + / PHD + 46,14 Macll 341
«Sonic Station Il 64/192 + / / + /' PHD + 46,14 Macll
Spectral Synthesis «Audio Engine 24/24  + + + / /" PHD Q 4,10 486/33 342
SSL «ScreenSound 8/8 + / + + + PHD / Prop 343
*Scenaria 24/24 + / + + /' PHD / 3,7 Prop
«OmniMix 24/24  + + + + / PHD / 3,7,15 Prop
Studer Editech +Dyaxis Lite 2/2 + / / HD + Mac 344
*Dyaxis | 22 + + / / / HD + Macll
*Dyaxis Il 24/48  + + + + PHD + 16 Macllci
Sunrize Industries +Studio 16/AD516 6/24 / i / / HD / Amiga 2000 345
Synclavier Company «Synclavier Tapeless 32/32 + + / + PHD + 4 Macll 346
Studio
Turtle Beach Systems  +56k Digital Recording ~ 2/2 / /i / HD + 17 286/12 347
System
THE TABLE EXPLAINED
#CH - Number of channels. The data is expressed in two values. The first is the maximum number of audio inputs or simultaneous channels
supported in record mode, whichever is smaller. (This determines how many channels can be recorded at once.) The second value (following
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the /) refers to the maximum number of simuitaneous channels supported in playbackmode. (This is equivalent to the number of “real” tracks
or internal audio channels in the system for routing or mixdown operations. Itis perhaps the most significant single number for comparison
of systems’ channel capacity in broadcast production. The number of actual audio outputs available in the system may differ from this value.)
EDT - Editing. Systems with some editing capability are listed with a (/). Systems with significant editing capability receive a (+).

DSP - Digital Signal Processing, referring here to audio processing capability, such as equalization, gain reduction, reverberation, time
compression, sample rate or formatconversion, pitch shifting and other special effects. Systems with some capacity are listed with a {/), while
systems with significant capacity receive a (+).

MIX - Mixing. Systems with some mixing capacity are listed with a (/), while systems with significant real time, dynamic mixing capacity receive
a(+).

NET - Networking, referring to data bus interconnection between multiple workstations of the same type. Systems with some networking
ability are listed with a {/), while systems with significant networking capacity receive a (+).

MC - Machine Control, referring to the workstation’s ability to control or be controlled by external devices, such as VTRs, video editors, CD
recorders and audiotape recorders. Limited machine control is listed as (/), while higher capacities are noted (+).

MED - Media, referring to the system’s primary storage media (other mediatypes can often be substituted). HD = hard-drive, MO = magneto-
optical, PHD = proprietary hard drive {user cannot add off-the-shelf drives), RAM = random access memory.

TC - Time Code, referring to the system’s ability to read and/or generate time codes, the number of codes recognized, and how the system
canrespond to them (i.e., trigger or chase-lock). Systems with some capacity are listed with a (/), More versatile systems receive a (+), and
systems where time-code functions are optional are noted with (O).

CMNT - Comments. See list below.

PLTFRM - Platform, referring to the host computer associated with the system, if any. Platformslisted are the minimumrequired, as specified
by workstation manufacturers. Systems that do not use a standard desktop computer are listed as “Prop” (proprietary platform).

RS# - Reader Service Number. Circle on Reply Card for more information from manufacturer.

COMMENTS:

1) Optional Macintosh control software
offered.

2) Upto 14 unitscanbe ganged together
for multitrack-like operation.

3) Hard fader control surface as stan-

with the recently discontinued NeXT
computer as a host platform are not
included in this listing.

2) The systems must be available for
delivery as of mid-July 93.

3) They must be readily available in the

SOURCES:
The Tapeless Directory, 3rd edition, by
YasminHashmiand Stella Plumbridge;
manufacturers’ literature and com-
ments; user comments; product dem-
onstrations.

dard equipment. USA.

4) Hard fader control surface as optional

equipment.

5) Background uploading offered. 0
6) Offers optional noise-reduction or
restoration software.

7) Includes synchronized random ac-
cess video.

8) Third-party software available.

9) Foreignlanguage dubbing-assistance
software offered.

10) Display operates under Microsoft

Windows.

11) Integral 16-track MIDI sequencer as
standard equipment.

12) Lower-cost Opus/e includes con-
sole without hard fader control.

13) Removable hard disk as standard

primary media.

14) Supports 20-bit audio resolution and

optional CD-mastering soft’/hardware.

15) Includes specialized busing, pan-

ning and processing for surround sound.

16) Optional Dolby AC-2datareduction
offered. :
17) Does not include A/D or D/A con-
verters. /0 is AES/EBU or SPDIF only

18) Combines Doremi Labs DAWN /i

with proprietary control hardware.

RULES FOR INCLUSION IN THIS

LISTING:

1) Only systems whose primary appli- ‘ ] l

cation is production are listed. This
means that “cart replacement” or auto-
mation systems are not included, even
though they might incorporate some
digital editing capabilities. Also not in-
cluded are digital audio cards providing
A/D and D/A conversion and/or data
compression only, or those designed
for multimedia/computer-game applica-
tions. Pure third-party software offer-
ings also are not listed, nor are hard-
ware systems that operate purely as
MIDI-based sampler/sequencer periph-
erals. Finally, systems designed foruse

Copyright ©1992 Cooper Industries, Inc.
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Continued from page 34

varieties. Check a system’s quantities of
each form (digital vs. analog) — they will
notalways match.Infact,afewsystems do
not include any analog I/O as standard
equipment.

Next comes synchronization, where
DAWSs can be versatile. External word-clock
synchronization is offered on some units,
allowing the DAW to be slaved to a house
digital audio sync (or audio black as it is
called in some video post environments).
SMPTE or VITC generation and/or syn-
chronization is offered on many systems,
either as standard equipment or as an
option, allowinga DAW to serveas master
reference or slavetoa VTR,

Prospective purchasers should check
which frame rates are supported and how
wide a speed-variationrange in time-code
reference signals can be tolerated. Some
systems offer only trigger-locking to refer-
ence signals, while others provide chase
lock. Several DAWs also reference to and/
or generate MIDI time code (MTC).

An emerging area of interface for work-
stations is that of machine control. Many
systems can control or be controlled by
external devices, typicallyVTRs and ATRs.
A few models offer CD-recorder control
interfaces. Automated/assistive software

isincludedinsomesystems for VTR-loop-
ing and other automated dialog replace-
ment (ADR) functions. Most DAWs with
machine control offer it via RS422 serial
interface (often in the Sony 9-pin proto-
col). MIDlalsoisfeatured onafew systems
for external device control, and some sys-
tems allow MIDI sequencer programs tobe
run compatibly on the host computer
alongside the DAW software.

A special case of machine control of-
fered by several DAW systems is edit-deci-
sion list (EDL) autoconforming, whereby a
video editing system’s EDL canbe import-
ed (typically via floppy disk),and the DAW
can then control and record audio from
external VTRs based on the list’s time-
code addresses. Various editing systems’
EDL protocols are supported by different
autoconforming DAWs. A further refine-
ment offered by a few systems is VIR
emulation, where the DAW substitutes it-
self for the VTR's audio tracks and is di-
rectly controlled by the video editor inan
on-line arrangement.

Finally, a few systems offer the most
recent introduction to the workstation in-
terface-option matrix: networking, where-
by multiple workstations of agiven variety
can be interconnected via a high-speed

Really clear.

Sure everybody knows Belden®
cables are renown for their relia-
bility. Why else would they be
the broadcast industry’s No. #1
choice? But, can you imagine
the signal integrity and clarity
achieved when Belden quality
meets digital technology?

Well, you don't have to, because
Belden offers the industry’s most
complete line of audio/video
cabling options, including prod-
ucts that support the latest digital
technologies. In fact, over 60% of
our entire line is new in just the
last few years, proving that Belden
clearly leads in innovation, too.

o
COOPER
Belden

Quality from Cooper Industries

But that’s only part of the story.
We also offer the industry’s
largest distributor network for
local product availability. Plus,
peace-of-mind knowing that
Belden guarantees the compati-
bility of our cables with leading
broadcast equipment.

No wonder the Belden difference
is so clear to so many. Call
1-800-BELDEN-4 for your FREE
copy of our catalog, and see for
yourself. Because, if you think we
sound too good to be true, you
should see how we look.
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data bus. (See the related article, “Net-
working for Digital Audio Workstations,”on
p.34.)

Miscellaneous features

Several other items are worth examining
amongDAWs.Checkthe backup/archiving
function, in terms of media used and trans-
fer speeds. The latter ranges from real
time to five times faster than real time
amongtoday’s systems. Furthermore, eval-
uate what data is archived. Is just the
audio data stored, or are edit cues and
automated mixing/DSP dataalsoretained?

In addition, find out whether the archiv-
ing can be done “inthe background” while
other operations are taking place. Some
systems also may allow data to be input
(uploaded) to the workstation as a back-
ground function. Such multitasking may or
may not have a significant effect on the
speed of foreground operations.

Finally, note that a few systems offer
data reduction (compression) for reduc-
ing the disk storage space required. Many
include library features for storage man-
agement of frequently required materials.
Some of these libraries include powerful,
database-like searchingfeatures.

What's next?

These processes that have been listed
should be only the beginning of your eval-
uation. With such arange of functionsand
user-interfaces to examine, DAWs are clear-
ly not something you purchase via mail-
order. Talk to other users, and try candi-
date devices out for extended periods in
your facility, if possible.

Radio stations also should observe the
growingoverlapinfunctionbetween DAWs
and digital automation systems. As work-
stations add lengthier playlist capabilities
and networking functions, and digital au-
tomation systems add editing and other
audio production features, the two prod-
uct types seem to be approaching the
same place from different directions. (See
“Radioin Transition: Program Automation
Systems”, July 1993.) Eventually, an entire
station may be based on an audio/data
LAN, with nodes that include an automa-
tion-like terminal and software in master
control,a DAW-stylesystemin the produc-
tion room and a text/audio workstation in
the newsroom, all sharing common net-
worked storage.

This environment may be a long time
coming, however. In the meantime, the
output of a production facility and its staff
may be greatly enhanced by the non-lin-
ear, integrated processes of digital audio
workstations.

For further comparative information on DAWSs, see “The
Tapeless Directory, 3rd edition” by Yasmin Hashmi and
Stella Plumbridge, available from SYPHA, 216a Gipsy Road,
London SE27 9RB, UK. [ |
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ud at a glance
with Bright-VU LED meters

Fast Action catches more peaks
Peak or Average Response
Bright, color-coded display
Read levels up to 50 feet away
Connect to almost any signal
Up to 3 stereo meters in 1RU
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Call:
800-231-5870 or 713-782-4592

for your nearest Logitek dealer
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The Society of Motion Picture and
Television Engineers
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The 135th SMPTE Technical Conference and
Equipment Exhibit

(Including Media Integration)
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L.A. Convention Center Los Angeles, California

The SMPTE Conference offers the most eomprehensive progran,
to satisfy all levels of expertise. From the basics of motion imaging,
to the most advanced technologies.
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Continued from page 34

Most LANs operate at rates between
200kbit/s and 10Mbit/s. At the high end
of this range, a few channels of CD-
quality digital audio can be supported,
provided that the net can operate at
near-100% efficiency. (As explained lat-
er, this is seldom the case.)

The fiber distributed data interface
(FDDY) is a high-speed networking stan-
dard used in the computer and telco
worlds, but it is now finding applica-
tions in the audio industry. FDDI and
its twisted-pair derivatives provideraw
bandwidth of 100Mbit/s. In its fiber-
optic implementation, FDDI also is
noise-immune and supports extremely
long cable runs — up to 2km between
terminals and up to 200km on a single
ring network.

Data reduction (compression) can
effectively multiply bandwidth by in-
creasing the number of channels that
may be carried simultaneously on an
audio network. Yet, much remains to
be done on standardizing the treat-
ment of data-reduced audio. Current
reduction algorithms deliver impres-
sive performance, but subsequent au-
dio processing or repeated application
of data reduction can increase degra-
dation unacceptably. Therefore, this is
not an optimal solution to the band-
width problem in networks used by the
audio production community, where
unreduced digital audio signals are
preferred.

Network architecture

Business LANs deal in transactions
that are not especially time-critical.
When traffic is high, transmissions can
be deferred. The worst that the user
experiences is slow down (clogging) of
the network. Digital audio applications
require continuous data at a fixed rate.
Once a transfer has started, no inter-
ruptions can be tolerated, and a digital
audio network must be able to guaran-
tee delivery of data.

In a LAN or a digital audio network,
terminals or workstations (nodes) are
linked by a single electrical or optical
connection shared by all devices. A
method must be provided for each node
to transmit and receive messages and
commands. The key to data continuity
is the protocol regulating how stations
share the network. Two common
schemes for controlling network ac-
cess are collision detection and token:
passing.

In collision-detect protocols, indi-
vidual stations transmit as needed, with
minimal regard for stations already
using the net. If a message collides with
a message from another node, all par-
ties cease transmission, then each again
attempts to gain access to the net.
Collision detection is reasonably effi-
cient for moderate traffic levels, but
efficiency drops markedly when the
rate of collision rises. Analysis shows
that collision-detect protocols can

Continued on page 84.
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By Skip Pizzi, technical editor

The Bottom Line

As the reality of digital radio
broadcasting approaches,
activity toward standardiza-
tion has accelerated. But the
path to this goal is anything
but straight and level. The
stakes are high and not
everyone will get a piece of
the action. Among the primary
players are today’s radio
stations, which will have to
convert and compete in a
digital world. Between now
and 1995, the die will be cast

for the future of radio.

S
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DAB: Radio’s

rising star

Nothing worth having comes easily.

rrhe road toward digital radio broad-
casting (or DAB) has been a bumpy one of
late. Positive and negative developments
have taken place. Although the net move-
ment has been generally progressive,
numerous critical questions still remain
unanswered. As a result, many develop-
mental time frames and projections have
been revised with later target dates.

In the United States, progress has been
predictable and mildly productive, but
with an increase in political and commer-
cial entanglements, as the reality of digi-
tal radio technology looms ever closer.

In Canada, DAB is relatively on plan for
continuing development and eventual
deployment of its L-band Eureka 147 sys-
tem. Mexico is seriously considering fol-
lowing the Canadian approach. In Eu-
rope, on the other hand, some unex-
pected and remarkably destabilizing de-
velopments have derailed progress and
made the digital radio situation far less
certain than previously thought. Mean-
while, on several technical fronts, impor-
tant testing and system evaluations are
taking place.

Current testing

Canadian tests of the Eureka 147 DAB
format have recently focused on single-
frequency network (SFN) applications at
L-band (1,500MHz). This attribute allows
the same frequency to be used in adja-
cent markets for broadcast of the same
programs without harmful interference
inoverlap zones under some limits. (On a
smaller scale, it allows coverage within a
single market to be achieved with multiple
low-power co-channel transmitters.) It is

www.americanradiohistorv.com

those limits of SFN application that the
Canadian tests are exploring, with largely
successful results. (See “re: Radio,” June
1993.)

The Canadian plan calls for six CD-
quality stereo channels to be multiplexed
into a 1.5MHz channel, using ISO/MPEG
Layer I (formerly MUSICAM) data reduc-
tion. The 1,452-1,492MHz band will be
used, with some portions dedicated to
terrestrial service and others set aside for
direct broadcast satellite radio (DBS-R)
transmissions.

In the United States, the Electronic In-
dustries Association (EIA) and the Na-
tional Radio Systems Committee (NRSC)
are moving toward comparative testing
of proposed digital radio broadcast for-
mats. This process has been delayed by
political struggles within the test com-
mittee, and between the committee and
system proponents, but such tests are
expected to begin by early 1994. The
range of format types that will be evalu-
ated also has made design of the testing
procedures complex. Three separate
methodologies will be included: in-band/
on-channel (IBOC), in-band interstitial (IB],
also referred to as in-band adjacent) and
new band (NB). Further complicating
mattersisapolitical compromise reached
earlier this year, under which the NRSC’s
DAB subcommittee will test IBOC for-
mats, and EIA’s Digital Audio Radio (DAR)
subcommittee will handle the rest of the
format proposals. (See Table 1.) In prac-
tice, however, essentially the same test-
ing personnel, equipment and facilities
will be used for all EIA and NRSC testing.

Both subcommittees will conduct ob-
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We were

thinking
of youl...

..when two great comganies combined forces
to better support you with camera remote control
and camera mounting systems.

On June 17, 1993 TSM joined the Vinten Group. TSM and Vinten, world leaders
in camera remote control and camera support systems, will combine the innovative
software, servo and mechanical design capabilities of both product lines and will
continue to develop a long-term product strategy to serve the camera remote
control market. That makes good business sense.

TSM, inits U.S. facilities, will continue to design and manufacture camera
automation systems for the world market. From its U.S. operations, TSM wiill
exclusively distribute and service TSM camera automation systems and all Vinten
products to North and South American customers.

Vinten, in its Bury St. Edmunds facility in England, will continue to design and
manufacture “Vision” and “Classic” camera support systems for the world market.
Vinten, from their U.K., Germany and Japan offices and their worldwide third-party
distributors, will exclusively distribute and service TSM camera automation systems
and all Vinten products to the remaining global markets.

What does this mean for you? Whether your application is News, entertainment,
commercial production, corporate or government communications...you can count
on TSM and Vinten for innovative, high performance products and responsive
service...backed with a global distribution and service network and the financial
strength of Vinten Group.

For more TSM and Vinten product information...
Call New York: 914-268-0100 California: 818-767-0306 Florida: 305-572-4344

TOTAL SPECTRUM MANUFACTURING, INC.
709 Executive Bivd., Valley Cottage, NY 10989 - 914-268-0100 - FAX 914-268-0113
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jective system tests at NASA's Lewis Re-
search Center in Cleveland. The commit-
tees are currently negotiating with
Canada’s Communications Research Cen-
tre (CRC) in Ottawa for subjective analy-
sis of the formats’ performance. (Audio
recordings for subjective analysis will be
made during the objective tests at Lewis.)
Systems will be evaluated on their overall
signal quality and on their performance
under avariety of impairment conditions.

Because of the variety of delivery meth-
ods among the candidate systems, final
outputof the EIA/NRSC process (expected
in late 1994) may include multiple format
recommendations. It will then be up to
the FCC to take further action toward
standardization and authorization of a
digital radio system.

Presently, the EIA is conducting VHF
channel characterization tests, collect-
ing data to be used for the in-band for-
mats’ testing at Lewis Research Center.

A preview of testing for the NASA/VOA
format was conducted at the Jet Propul-
sion Laboratory (JPL) inPasadena, CA, on
June 17, with impressive results. An S-
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band transmission (at 2,050MHz) from a
geostationary satellite successfully fed
20kHz stereo audio at 256kbit/s (using
ISO/MPEG Layer II) to a fixed receiver.
Most notable were the DBS-R receiver’s
useof only asingleomnidirectional (short
whip) antenna, and its reasonable per-
formance indoors. Furthermore, the sat-
ellite used only a 7W transmitter in a 2°
spot beam (equivalent to 46.4dBW, ap-
proximately 10dB less than what other
DBS-R proponents have projected in their
link budgets), and the satellite’s place-
ment at 62°W gave it an elevation of only
20° at the receive site in Pasadena.

On the international scene, the CCIR
(renamed the Radiocommunication Sec-
tor [RS]by its parent organ, the Interna-
tional Telecommunications Union) contin-
ues its research and plans to finalize its
digital radio format standard by late 1994.
This favorable convergence of the ITU/RS
and EIA/NRSC final reporting dates may
create unity in their recommendations.

Eureka reconsidered
Earlier this year, progress toward the

8! INTERNATIONAL
AUDIO, VIDEO, BROADCASTING
AND TELECOMMUNICATIONS SHOW
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establishment of a Eureka 147/DAB format
in Europe was dealt a potentially major
setbackinits hometurf. The Germanradio
network ARD declared that it was putting
a halt to all plans and projects to imple-
ment Eureka 147 until at least 1997, when
the matter will be re-evaluated.

The reasons cited by ARD were prima-
rily financial. Although the severe and
worsening German recession has cut
ARD’s government funding, some observ-
ers have speculated that money was only
part of the story. ARD’s analysis of cur-
rent German spectrum planning for Eu-
reka 147 terrestrial implementation indi-
cated that not all of ARD’s current chan-
nels might be duplicated by new digital
channels in every area now served. The
multichannel nature of Eureka 147 trans-
missions also would mean that ARD’s
competition (including private commer-
cial stations) could attain equivalent cov-
erage to ARD’s signal(s) in a given area,
which might imply improved conditions
for some competitors. ARD, therefore, may
have seen the coming of Eureka 147 as a
difficult expenditure during tight times,

ABC - Milono - Italy

PROFESSIONAL EXHIBITION

OCTOBER 14+18, 1993

Open: 9.30 a.m. - 6.30 p.i.
General Secretariat iIBTS:
Via Domenichino, 11
20149 Milan (italy)
Tel. 02.4815541
Fax 02.498033)
Telex 313627 |
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and a process that might reduce their
service potential while increasing their
competition’s position. If this analysis is
accurate, it seems that the network had no
other sensible choice.

Speculation also persists that ARD (and
others in Europe) are buying time to wait
for U.S. test results of in-band systems.
Current plans in other European coun-
tries still call for the Eureka 147 format,
but unity across the continent regarding
DABlargely ends there. Earlier hopes fora
common pan-European terrestrial spec-
trum allocation for digital radio have been
scrapped, as France proceeds toward an
L-band system (similar to the Canadian
plan). Other countries are considering dis-
parate groupings of channels in the upper
FMor the VHF and UHF-TV bands. Insome
cases, these countries plan such moves as
onlyinterimor “parking” allocations, with
subsequent plans for an eventual common
L-band DAB implementation after 2007.

Movement toward DBS delivery of digi-
tal radio in Europe is inactive at present.
This is attributed to a growing sense that
the small, densely populated, multilingual
andfinancially strapped countries are not
appropriate venues for a DBS-R system,
and that terrestrial distribution makes
more technical and economic sense.

Taken as a whole, the current digital
radio situation in Europe is divergent.

August 1993

ARD’s action seems destined to increase
this trend, and the results of current U.S.
format tests will undoubtably have their
impact, leading to a period of further and
perhaps protracted debate. This could
thwart any real progress in Europe for
the next few years. An expected World
Administrative Radio Conference (WARC)
meeting on international DAB frequency
coordination in 1998 (or sooner) holds
perhaps the best hope for possible resolu-
tion of growing European digital radio dif-
ferences.

The current climate at
the FCC may have
turned against early
DBS-R authorization,
such that DBS-R will
not be established
before terrestrial
digital radio service is
standardized.

Other U.S. developments
On the U.S. domestic DBS-R front, a few
quiet movements have taken place. The

wWWW.americanradiohistorv.com

original field of six applicants (see “re:
Radio,” March 1993) has been narrowed to
four, with two players dropping out or
merging with otherapplicants. Meanwhile,
several FCC commissioners seem to have
taken heed of calls from the NAB and else-
where that establishment of the S-band
DBSR service would be harmful to the
publicinterest served by terrestrial radio.
Veteran FCC-watchers speculate that the
current climate at the FCC may haveturned
against early DBS-R authorization, such
that DBS-R will not be established before
terrestrial DAB service is standardized.

Onthis point, Canada’s approachis note-
worthy: Although terrestrial and DBS-R
services will share a common band and
receiver there, terrestrial stations willhave
a head start, with no DBSR services al-
lowed until after 2001.

Regarding U.S. terrestrial DAB service,
some cost estimates have been developed
for radio station conversion. Depending
on the format, best-case conversion cost
estimates for currently proposed formats
range from $45,000 to $60,000 for FM sta-
tions, and from $20,000 to $70,000 for AM
stations. (See Table 1.) The worst-case
estimate for any format at any station is
under $100,000. These estimates cover RF-
system capital conversion costs. Theydo
not include related studio upgrades or
possible increased operating costs that
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Table 1. Proposed digital radio formats under consideration in the EIA/NRSC testing program. Conversion costs and relative receiver pricings are
based on estimates from other manufacturers, and are not provided by the proponents. Relative governmental costs reflect the varying regulatory
burdens forestablishing each format. Note that Amati/AT&T system has been proposed as either an IBI or IBOC format, but with reduced capability
in its IBOC form. (KEY: IBOC=in-band/on-channel, IBI=in-band interstitial, NB=new band, TCE=Thomson Consumer Electronics.)

DAB may engender.

Other financial considerations in the
DAB transition involve receiver pricing
and governmental costs of regulation. Cur-
rent proposals produce a wide range of
projected results, as shown in Table 1.

Afinal analysis by U.S. broadcasters can
only comeif and when a standard format is
established and authorized by the FCC.
Until then, examining the potential finan-
cial benefits of digital radio service seems
worthwhile. This must take place before a

Examining the finan-
cial benefits of DAB
seems worthwhile.

standard format is set, because the stan-
dard may set hard limits on future service
offerings. For example, will qualitative
enhancement of existing audio service
prove acceptable, or should the potential

foraquantitativeenhancement to the num-
ber of audio services provided by a lic-
enseealso beincluded? Areaural services
the only typethat willbe broadcast, or are
there ancillary markets to be served by
datacasting? Can DBS-R and terrestrial
services exist together? How good does a
system'’s mobile performance have tobe?
Thelist of questions goes on. The answers
will substantially define the future of the
world’s radio broadcast service.
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By Eric Neil Angevine, P.E.

The Bottom Line_

In much of today’s new
construction, lightweight
materials and modern meth-
ods produce buildings with
surfaces so thin that it's easy
to hear through the walls.
Quuet studios are getting
harder to come by, especially
in increasingly noise-polluted
urban areas. Concurrently,
audiences may be increasing
their awareness of unwanted
noise through improved
reproduction systems, quieter
cars and listening rooms, and
growth of headphone listen-
ing. Broadcasters should
therefore become familiar with
the basics of noise control. S

Angevine is associate professor of architecture at
Oklahoma State University in Stillwater, OK.
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Acoustic noise
control for
broadcasters

Silence is golden, and gold is hard earned.

Sound that interacts with asurface must
be either reflected, absorbed by the sur-
face or transmitted through the surface. It
is this latter element, sound transmission,
that is addressed in this article.

Theamplitude of asound pressure wave
is the most influential factor to subjective
human assessment of a sound’s loudness.
The differential pressures in sound distur-
bances involved are extremely small com-
pared to atmospheric pressure, but they
nevertheless can vary over a wide range.
For this reason, a logarithmic scale has
been developed, which corresponds close-
ly to human reactions to sound ampli-
tudes. The decibel (dB) is the basic unit of
sound pressure level (SPL). Table 1 sum-
marizes the physical sound pressures (in
newtons per square meter) and corre-
sponding SPLs (in dB) of some common
sounds.

Spectral issues

A sound wave typically includes compo-
nents of sound at many frequencies simul-
taneously. When considering sound trans-
mission, the frequency content of asound
under analysis should be known. For rea-
sons of simplicity, itiscommon practice to
present such spectral sound level data at
aseries of standard frequencies, which are
the center frequencies for a series of con-
secutive octaves.

Many schemes have been developed to
provide a single number that represents
anapproximation or average of the sound
level at all frequencies. The combined to-
tal or “linear” sound pressure level pro-
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vides a particularly poor estimation of the
subjective loudness of sounds containing
significant energy at low frequencies, how-
ever. For this reason, an electronic net-
work is used to modify or weight sound
measured by asound level meter tocorre-
spond more closely to the subjective re-
sponse of human hearing. The most com-
monly used weighting network follows the
A-weighting curve shown in Figure 1.

Transmission through barriers

Some of the sound energy that enters a
solid material will be transmitted through
the material and reradiated as noise from
vibration of the material’s opposite side.
Much of the incident sound energy will be
absorbed by the internal damping of the
material, reducing the sound level that will
be observed on the other side.

The sound transmission loss (TL) is a
rating of how much the sound pressure
level will be reduced in passing through
such a barrier. It is independent of the
absolute incident sound level. In general,
TL obeys the socalled mass law:

TL = 20log w - 20log f- 33dB

where TL is the loss at frequency of
interest (f), and w is the surface weight of
the barrier in pounds per square foot of
surface area (not the density). The mass
law therefore predicts a 6dB increase in
the sound transmission loss for each dou-
blingof the mass of the barrier. The second
term indicates that all materials will have
a greater sound transmission loss at high
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frequencies, increasing 6dB per octave
(doubling of frequency).

The mass law shows that materials pro-
viding good sound barriers are solid and
heavy, while those that are sound absorp-
tive are porous and usually lightweight. It
is a common misconception that sound-
absorptive materials placed on the sur-
face of a wall will increase the TL through
thatwall. Unfortunately, many havelearned
the fallacy of this belief the hard way.

Noise control assessments

Inorderto decide how muchsound trans-
mission loss is required of afacility’s inte-
rior and exterior walls, it is first necessary
to establish the expected sound pressure
level outside of an acoustically critical
enclosure and the desired background
sound level within such a space.

Several guidelines exist for rating back-
ground noise levels. The most common,
and least accurate, is tolimit the A-weight-
ed sound pressure level. A-weighted mea-
surements can be provided by a simple
sound level meter, but they include no
informationabout the occupied frequency
spectrum of the sound being measured —
for example, whether it is predominantly
rumbly (low frequency), hissy (high fre-
quency), or comprised of a single or afew
individual pure tones.

It is more desirable to rate the back-

ground noise spectrum measured in oc-
tave bands. The most common method of
rating noise spectra is the Noise Criteria
(NC) curve set. Sound pressure levels
measured in eight octave bands (centered
from 63Hz to 8kHz) are plotted against

these curves, which are based on human
hearing’s spectral sensitivity at various
loudness levels (specified in 5dB incre-
ments). The NC-rating of the space is se-
lected as the lowest curve not penetrated
bythemeasured noiseinany octave band.

ACOUSTIC
TYPICAL SOUND SPL (dB) PRESS. (N/m?)
Threshold of hearing 0 0.00002
(young person at 1,000Hz)
Broadcast studio 20 0.0002
(background noise)
Whisper 40 0.002
Nighttime noise level
(quiet residential area)
Conversation at 3 feet 60 0.02
Noisy cafeteria 80 0.2
Quiet factory
Car horn at 10 feet 100 2.0
Noisy factory
Rock band with amplification 120 20
Jet engine at 500 feet
Instantaneous damage to hearing 140 200

Table 1. Acoustic sound pressure and sound pressure levels (SPL) of some common sounds.
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Background soundlevels of NC-20 or lower
typically are specified for studio spaces.
An NC-20 condition means that no room
noise in any band appears louder to hu-
man listeners than 20dB above the thresh-
old of hearing in that band.

Isolation
As described previously, doubling the
mass of a simple barrier will produce only
a6dBincreaseinsound transmission loss.
Thus, itisimpractical to improve a simple
barrier only by increasing its mass.
On the other hand, two corridor walls

each having a sound transmission loss of
30dB should ideally be able to reduce the
sound transmission between two rooms
on opposite sides of the corridor by ap-
proximately 60dB. Following this logic, it
should be possible to design a single com-
posite wallwhose sound transmissionloss
is equal to the sum of its component parts.
To do this effectively, it is necessary that
the various components beindependently
supported.

Composite walls
While two sheets of gypsum board at-

If you look at this and see “ten,” not “two;"
we've got the digital audio system for you.

The DAD 486x Digital Audio
Delivery System lets you reap all
the benefits of a powerful, CD quality
digital audio system without having to

improving your audio operations and
paying dividends on your investment
quickly and efficiently.

But, underneath DAD’s easy to

hire computer wizards to operate it.
With your DAD on the job, you can
throw away your cart and floppy disk
machines, the carts, the disks and all
the problems and expenses thev've
caused you. But since DAD’s basic
operation emuldates standard cart
machines, you won't have to waste
time learning unusual operating
methods or incur brain damage trying
to figure out complex computer
screens. DAD's easy. intuitive touch-
screen operation Jets you put it right
to work boosting your audio quality,

SYSTEMS, INC

The DAD 486x

operate touchscreen is a powerful,
hard disk-based production and play-
back system. DAD can even be con-
figured as a networked system with
multiple users and locations for even
greater versatility and economy. With
virtually unlimited stereo audio stor-
age capacity, graphic waveform edit-
ing capability and versatile automa-
tion, interface and operating features,
your DAD system is far more than just
a replacement for cart machines. It
really is a complete Digital Audio
Delivery System!

To receive more information or to find out how to put
our DAD to work for you, call us at 1-800-ENCO SYS.

@ ENC O 1566 Craigshire Drive St Louis, MO 63146

Phone: 1-800-362-6797  Fax: 314-453-0061

Circle (33) on Reply Card

54 Broadcast Engineering August 1993

WwWWwW.americanradiohistorv.com

tached to wood studs (a simple barrier)
will have a sound transmission loss only
6dB greater than that of either one alone,
the same two sheets of gypsum board can
provide nearly twice the TL of a single
sheet if they are isolated by resilient light-
weight metal channel studs or resilient
furring channels.

In designing and building such compos-
ite walls, it is most important to minimize
the structural contacts betweenthe layers
of sound barrier materials. Ideally, the in-
dividual layers will not touch each other
and will be supported in common only at
the edges, but this is not always practical.

When composite constructions cannot
provide adequate sound transmission loss,
the use of an air buffer, such as a corridor,
storageroomor any unoccupied air space
between two massive barriers, will allow
the designer to place an effective, true
double wall around an acoustically critical
area. (See “Exposing Acoustical Myths,”
March 1992.)

STC ratings

Many engineers dislike the concept of
dealing with sound transmission loss as a
function of frequency. It is particularly
pointless when single-figure metrics, such
as the A-weighted sound pressure level
and NC ratings, are being used. The sound
transmission class (STC) rating is a single-
figure value that approximates the sound
transmissionloss. Anote of caution should
be made about the indiscriminate use of
STC ratings, however.

The determination of STC evaluates the
sound transmission loss of a material or
construction only at frequencies between
125Hz and 4,000Hz. STC was developed
primarily as atool for evaluating the sound
transmission of speech, and it is not valid
for noise sources with frequency spectra
that extend beyond those limits. It there-
fore may not accurately estimate TL for
sound from mechanical equipment, motor
vehicles or even music containing a signif-
icant amount of low-frequency sound.

Sound leaks

To provide a high TL, an enclosure must
not only be substantial, but also must
completely separate the two spaces. This
includes floor, ceiling and wall surfaces, as
well as doors and windows and the junc-
tions between allthese components. Doors
and windows seldom provide a sound
transmission loss as great as that of the
walls in which they are installed. For this
reason, the area allocated to doors and
windows should be kept to a minimum
even when expensive sound-rated doors
and windows are used. In general, if win-
dows and doors are of good quality and
are installed carefully, their effect will not
be serious if they are kept at minimum size
and number.

The total TL of an enclosure system is
ultimately limited by the quality of con-
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Figure 1. Frequency response of the A-weighting network used in sound level measurement.

structionandthesoundthat enters through
construction cracks, weaknessesin mate-
rials or small openings. A wall with open-
ings equal to as much as 1% of its total area
can provide no better TL than 20dB. To
attaina TL of 60dB, a wall must not only be
designed for such performance, but also
built with openings limited to one ten-
thousandth of one percent (a factor of
0.000001) of its wall area. This is equiva-

lent to a'/a-inch crack beneath an other-
wise perfect 3-foot wide door in a wall 320
feet long and 25 feet high.

Such astatistic emphasizes the need for
all doors and windows to seal completely
when closed. The use of adjustable seals
and double-acting hinges is almost essen-
tial if adequate sound insulation is to be
maintained. In general, the use of fixed
seals with thresholds and jambs is pre-

ferred to the use of drop seals, because
mechanical seals require regular mainte-
nance to keep them working effectively.

An effective way to maintain high TL at
studiodoorsistoimplementtheinterven-
ing airspace concept described earlier
through the use of a sound lock — a small
vestibule with a well-sealed door on each
end. This also helps to maintain partial
isolation even during periods of access, as
long as one door can remain closed while
the other is opened.

Mechanical equipment noise

It is normally possible to minimize noise
from mechanical equipment by locating it
faraway from acoustically critical spaces.
However, piping and ductwork for heating
and air-conditioning studio spaces can still
transmit sound into acoustical spaces.
Because a duct can act as a plane-wave
tube between two rooms, it can transmit
noise of fans and other equipment aver
long distances. It also can transmit sound
between adjacent spaces connected by a
commonduct.

To minimize the transmission of air-
borne sound through ducts, all ducts lead-
ing to or from studio spaces should be
acoustically lined with sound-absorptive
duct liner material. Elbows and turns fur-
ther reduce sound transmission through

56 Broadcast Engineering

.LB :
ETA | my svhs| py |

VwJ2.s
Straight thru 75 €2 terminating

Normal thru 75€2 terminating

August 1993

RGB |NTse /' HDTY /

SERIAL
DiGITAL

|

7N

Circle (35) on Reply Card

www.americanradiohistorv.com

STANDARD
EQUIPMENT.

Canare Patchbays handle every 75Q
standard in your plant, from Basetand
Video to High Resolution Computer
Graphics and, the studio interface
standard of tomorrow...Serial Digital.

Plus you get the following:

* WIDEST BANDWIDTH
DC ~ 600MHz
¢ LONGEST LIFESPAN
‘Microswitch" contacts
¢ EASIEST INSTALLATION
Jacks Screw To Front
¢ PERFECTLY COMPATIBLE
Your Cords or Ours
* BEST BOTTOM LINE
Less Expensive!
Call, or write today for a FREE
technical brochure with complete
specifications and the number of your
local Canare dealer.

= GNLAFIE=

511 5TH Street, Unit G, San Fernando, CA 91340
{818) 365-2446 FAX (818) 365-0479


www.americanradiohistory.com

1993 Matsust-ta Electric Corporanon of America

— Wit1 Panasonic’s
SV_“S S-VHS rewsgathering

systems you can lower the ost of being there

without lowering the guality of your look on-air.

Panasonic Digital Signal Processing cameras
dock directly to our S-VHS */TRs. DSP gives camera
operators the benefit of Pariasonic Emmy award winning technology: near-instant set-up on the scene
or in the newsroom; on a pedestal or on your shoulder; outdoors, indcors, day or night.

Panasonic’s AG-7000 and AG-5000 Series S-VHS VTRs provide news departments with rugged,

To GET fully featured edit bay systems with multiple audio tracks,
THE NEWS S-component video, and available SMPTE Time Code.
3 Need tape stock in the field? S-VHS and VHS are so widely

You HAVE To available, it's virtually impossible to be caught without stock.
BE THERE. You can even roll “amateur” VHS video into your program.

S-VHS from Panasonic. It's everywhere and anywhere. Think of it as the next best thing to a

Panasonic

For more information call: 1-800-528-8601 (Upon request, enter product code 14) Broadcast & Television Systems Company
Cne Panasonic Way, Secaucus. NJ 07094

bigger budget.

WWW.americanradiohistorv.com


www.americanradiohistory.com

ducts, but their use also can create more
noise from turbulence or excessive pres-
suredrops intheairstream. To counteract
this, it often is necessary to install sound
traps (mufflers) in ducts serving acousti-
cally critical spaces.

The moving airstream also can generate
noise simply from the velocity potential of
its movement. Aerodynamic noise is rough-
ly proportional to the fifth power of the
airstream'’s linear velocity (quoted in feet
per minute — not to be confused with the
more commonly cited volume airflow,
which is quoted in cubic feet per minute).
Thus evenasmallincreasein linear veloc-
ity will result in a significant increase in
noise. A significant component of airflow
noise is generated at the outlet and return
registers. An appropriate choice of diffus-
er grating for these registers can reduce
the airflow noise produced in the room.

One way to achieve a desired volume of
air exchange in aroom with a minimum of
airflow noiseis touse thelargest diameter
ducting that is practical. This allows a
sufficient volume of air to flow through a
duct over agiven unit of time, while the air
column proceeds through the ducts at
relatively slow velocity.

Noise control in air-conditioning sys-
tems is an exact science, but one that is
often misunderstood by a non-specialist.

It is an area where expert advice is highly
recommended.

No matter how well a
studio may be insu-
lated, it must have
good internal acous-
tics and isolation.

Structure-borne sound

Any source of mechanical vibration with-
in the building can create sympathetic vi-
bration in the structure, which will ulti-
mately be radiated elsewhere in the build-
ing as audible noise. When problems of
structure-borne sound cannot be overcome
by isolating the source of vibration, elabo-
rate constructions are usually required to
insulate studios and other critical areas.
Again, professional specialists are called
for in solving such problems, but broad-
casters should be aware of the potential
problem created by any equipment or envi-
ronmental sources that might transmit vi-
bration to the structure.

This also applies to sources of mechan-
ical vibration within the acoustical space
itself. No matter how well a studio may be

insulated from its surroundings, it must
also have good internal acoustics and iso-
lation. (See “Acoustics for Broadcast Engi-
neers,” May 1992.) Sound created within
the space must be controlled to prevent
unwanted reverberation and transmission,
while still allowing reasonable sound lev-
els to be generated in the space.

Conclusion

This article has discussed a few major
points on noise control — an area of criti-
cal importance in broadcast studios. Al-
though such a discussion is intended to
assist the broadcast engineer in identify-
ingareas of concern, it should not be used
as a substitute for expert professional
advice.

The field of architectural acoustics is
growing rapidly, and there are numerous
consultants with years of education and
experience who can assist you in the de-
sign or renovation of any studio project.
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By Jamal Hamdani

The Bottom Line

Remote-control systems let
broadcasters have their cake
and eat it too. They allow a
station to cover its service
area well from an often
inhospitable transmitter
location, while its staff works
in a comfortable and easily
accessible facility. Only
occasional visits to the trans-
mission site are required, and
between visits, the remote
control keeps watch over the
valuable equipment. Opera-
tional efficiency and protec-
tion of investment are well-
served by remote-control
systems, and their capacities
continue to expand.

S

Hamdani is executive vice president and chief operating
officer for Moseley Associates, Santa Barbara, CA.
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Transmitter

remote-control

systems

Transmitter remote control is an unheralded yet valuable

part of most radio operations.

-
] ransmitter remote-control systems are
increasingly used today to monitor and
control broadcast facilities. When prop-
erly designed and implemented, they
provide a quick return on investment, for
the following reasons.

Remote-control systems provide an
accurate, reliable and proven method of
controlling equipment at a location dis-
tantfrom astudio (or other control point).
With remote control, a broadcast facility
also can monitor the status and perfor-
mance of its distant equipment. Correc-
tive measures can be ordered when nec-
essary, and their execution confirmed.
Changing frequency, program input,
transmitter or antenna switching and
trimming of power and frequency are
some of the functions that are possible
with remote control. Downtime and tech-
nician travel time are minimized, and a
station can remain confident that its
equipment investment is performing to
its maximum value.

More recent “smart” remote-control
systems can continually optimize equip-
ment performance, thereby increasing
equipment life, reducing operating costs
and guaranteeing maximized perfor-
mance at all times, without increasing
operational burdens. These systems also
can provide immediate and automatic
record keeping. In addition, governments
and national broadcasting organizations
have found that broadcast remote-con-
trol systems provide invaluable reassur-

www.americanradiohistorv.com

ance during emergencies, and can offer
security management as well.

A review of the basics
The configuration of a basic broadcast
transmitter remote-control system has
remained unchanged for the last three
decades. What has changed are the user
interfaces and the access paths em-
ployed. (See Figure 1.)

Remote-control sys-
tems provide an accu-
rate, reliable and
proven method of
controlling equipment
at a location distant
from a studio

The standard setup uses a transmitter
unit (or remote terminal) interfaced to the
transmitter and perhaps other peripher-
alequipment at the distant site. The trans-
mitter unit provides command on/off
capability (typically through relays), te-
lemetry readings from the transmitter
and status readings to monitor other on/
off conditions at the site.

A studio unit (or control terminal) con-
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Figure 1. Today's remote-control systems provide a number of user-interface and access-path

options to the transmitter site.

nects to the transmitter unit over phone
lines or via a microwave RF link. The
studio unit sends commands to the trans-
mitter unit from the control point (typi-
cally a broadcast studio), and monitors
and displays the telemetry sent back by
the transmitter unit.

Like most broadcast equipment, this
type of control system has evolved from
tube versions in the 1950s, to basic dis-
crete transistor circuits in the 1960s, to
TTLsystems in the 1970s, to present-day
microprocessor-based systems.

Theobvious advantage of keeping a ded-
icated system in place, especially with a
full-time air staff, is the simplicity of train-
ing an operator tomonitor the transmitter
site. Because of the tremendous invest-
ment in capital equipment at the distant
and generally unattended transmitter site,
many stations still prefer to monitor and
control their sites with such a dedicated
system.

Dial-up control

Within the past few years, the definition
of the studio unit has changed somewhat.
This followed the introduction of the first
voice-response remote-control systems.
These systems allow operators to use a
DTMF keypad (a touch-tone phone) to
gain access to the remote terminal unit
(under password protection) via stan-
dard dial-up phone lines. A synthesized
voice reports telemetry parameters back
down the phone line to the caller, allow-
ing the user to interactively control the
transmitter. A standard telephone replac-
esthe studio unit, requiringonly thetrans-
mitter unit interfaced to a dial-up phone

August 1993

line at the transmission site. The dedicat-
ed telco line or RF path is no longer
required.

Dial-up applications
were first adopted by
radio stations looking
for a way to run unat-
tended automation
formats.

Dial-up applications were first adopted
by radio stations looking for a way to run
unattended automation formats. These
systems soon hecame popular with radio
stations in general, even though the units
were originally being used in a manner
that was in potential defiance of FCC
regulationsregarding transmitter fail-safe
operation. The commission subsequent-
ly changed its remote-control rules to
accommodate the technology. The cur-
rent rules simply state that: 1) Astation is
responsible for broadcasting under the
parameters of its license; 2) Positive con-
trol of the transmitter must be retained;
and 3) Astation must be abletoinitiate its
Emergency Broadcast System responsi-
bilities.

PC control

On the heels of dial-up/voice-control
systems, a succeeding generation of re-
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mote-control devices added an RS-232
port to the remote terminal and the stu-
dio unit. Users of such systems can inter-
rogate a site via personal computer and
modem (again on a dial-up phone line)
using a software package provided by the
remote-control system manufacturer. In
this case, the PC and modem effectively
replace the studio unit.

An important benefit
of dial-up systems is
the ability to access

the system from al-
most anywhere.

An important benefit provided by any
dial-up system is the ability for authorized
users to access the system from loca-
tions other than the studio or transmitter
site. For the voice-type systems, this in-
cludes any place with a telephone. For
the PC-based systems, the control point
can be any PC and modem hooked up to
aphone line and running the appropriate
software. Today, PC-based systems in-
creasingly appear to be the method of
choice for remote-control operations.

Automatic and builtin systems

The powerful processing capabilities of
the PC have given modern remote-con-
trol systems smart operator capability.
Automatic control allows for complex
antenna array switching, power trimming
and program selection. On some systems,
PC-based software packages are capable
of recalibrating the remote terminal unit
without an engineer visiting the transmit-
ter location. In addition, modern trans-
mitter units — typically referred to as
remote transmitter units (RTUs) — are
capable of time-of-day and event-driven
command activation.

An increasing number of transmitter
manufacturers areintegrating remote-con-
trol systems into their equipment. Taking
advantage of the microprocessor that is
already included in the transmitter, the
manufacturer alsocan program automatic
control features and interfaces. In some
cases, graphic displays are provided,
which can behelpful to an engineer evalu-
ating a problem or looking for assistance
during a facility emergency.

Most of these systems have an RS-232
port so that a PC at the control point
(studio) can directly connect to the trans-
mitter via modems. Some systems even
provide limited capability to connect
external equipment at the site. Despite
the obvious benefits of an integrated so-
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lution, these built-in remote controls re-
quire engineers and operators to master
each transmitter’s individual system, be-
cause no two such systems are the same.
For a multitransmitter site, this can be
rather cumbersome.

Multisite/network control

Large statewide and nationwide net-
works require multisite remote-control
systems. Invariably, PCs are used for con-
trolling these remote terminals from the
network master control location(s). The
RTUs for such systems must be capable
of multiline communications and control
by multiple terminals. Typical network
topologies allow for a mixture of leased-
line, microwave and dial-up circuits be-
tween the various RTUs and the master
and alternate control sites.

The power and flexibility of the sys-
tem’s control software to manage com-
munications, display, logging and control
is the key to the success of multisite
networks.

Control software and new
directions
Most control software programs con-

sist of a main control program, a custom-
ized screen generation program, alogging
module and a smart-routine program. Us-
ers can design custom screens to display
information from the remote terminal(s).
More comprehensive packages allow for
alarm overlays, hot keys, log file viewing,
remote setup, automatic control, pan and
zoom, and operator prompting/messag-
ing. Hierarchical passwords ensure secu-
rity and logging of all operations.

Large statewide and
nationwide networks
require multisite
remote-control sys-
tems.

Although dial-up systems remain pop-
ular, the increasing use of full-duplex dig-
ital studio-to-transmitter links (DSTLs)
may stimulate a return to dedicated paths

UNEQUAL FLANGE EQUIPMENT RACK

- Compatible with telephone
industry standards

« Heights from 7' to 118"
« 19"or 23" mounting
- Available in open or closed duct

- Gomplete with a large selection
of accessories

Write or call for our {ree catalog and
engineering manual, complete with

helpful illustrations on installation
procedures.
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for remote control, using auxiliary data
channels provided by most DSTL sys-
tems. Dial-up systems remain a sensible
backup in such cases. (See next month’s
“Radio in Transition” for more on DSTLs.)

Future systems will likely continue the
trend toward increased adaptive control
and expanded peripheral capacity. Mi-
croprocessor or PC-based systems pur-
chased today may accommodate many
of these improvements through software
or firmware updates, thus allowing broad-
casters tobenefit from this progress while
preserving their recent capital invest-
ments.

With this in mind, broadcasters can
continually sharpenthe watchfuleye they
keepontheirvaluableyet unstaffed trans-
mission facilities, the proper operation of
which is so critical to delivery of their
product.

= for more information on remote-
control systems, circle (308) on Re-
ply Card. See also Transmitter Re-
mote Control, Telemetry, pg. 22 of

__ the BE Buyers Guide. =i
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Inside character
generators

Character generation is only the beginning.

The Bottom Line

Today, character generation
no longer requires dedicated
systems. Powerful graphic
systems with character genera-
tor capability are becoming
commonplace. Despite this,
stand-alone systems, whether
dedicated or desktop, still
exist and are more powerful
than ever. In today’s economy,
facilities need to squeeze the
most from each piece of
equipment. The right character
generator can add enormous
power and flexibility to
graphics capability. $

August 1993

By Steve Epstein, technical editor

Since their introduction in the early
1970s, character generators (CGs) have
come a long way. Not only can today’s
units generate characters, they also can
produce more than 16 million colors and
animate text and graphics in three di-
mensions. Configurations include dedi-
cated systems and desktop solutions built
around the PC, Mac and Amiga. In addi-
tion, character generators are included
in sophisticated graphics systems, such
as paint and weather graphics units. This
article looks at today’s character genera-
tors, including new features, connectivity
and user interfaces.

Dedicated systems

Many of today’s dedicated systems of-
fer the flexibility of dual channels for ei-
ther single or dual users. Systems include
dual encoders, with each channel having
fully independent, full color, anti-aliased
outputs withafullbandwidthkeychannel.
An optional second keyboard allows two
users toaccess onechanneleach. Another
optionallows for aninternal third channel
so that one of the two users has access to
a full 2-channel system.

Most systems have multiple micropro-
cessors, and many are based on the Mo-
torola 68000 family. Internal RAM from
8Mbytes to 16Mbytes is common among
dedicated mid- to high-end systems. Op-
tional memory expansion is available up
to 160Mbytes on some systems. Depend-
ing on the system architecture, memory
is accessed through several means. Some
units store information in a standard RAM
configuration, while other access frame
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buffers and data pipelines.

In addition to online RAM storage, sys-
tems provide internal drives as large as
240Mbytes. Nearly unlimited additional
storage is provided through SCSI ports
that can support one or more external
drives, available with both fixed and re-
movable media in magnetic and optical
formats. Many systems also provide 3.5-
inch floppy drives for storage of operator
setups, backup of system settings and
storage of client-specific information.

Many of today’s dedi-
cated systems offer
the flexibility of dual
channels with either
single or dual users.

Serial interface ports are common with
RS-232,RS-422 and Ethernet supported.in
addition, many units are capable ¢f net-
working with other systems. Some can
network only with systems made by the
same manufacturer, although many can
interface with PCs, Macs and/or SGI plat-
forms. Be aware that many require op-
tional software to complete the interface.
GPlinputs used for remote-event trigger-
ing are nearly universal, and some units
have programmable GPI outputs that can
be used to trigger other devices direftly
from the CG.

Most of today’s units are available in
NTSC and PAL versions, with composite,
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component and digital inputs and out-
puts. HDTV is supported as an option,
with at least one system capable of out-
putting in a 16:9 widescreen format.

Desktop systems

Computers and character generators
are naturally related with similar input,
output and storage functions. Comput-
ers can easily be adapted for the presen-
tation and graphics functions of charac-
ter generators. Numerous computer type-
faces are available, largely because of the
desktop publishing explosion of the
1980s. The ability to display these type-
faces, combined with today’s video /O
cards, have made computer platforms
with quality software into extremely ca-
pable CGs.

Currently, desktop CGs are not quite as
fast as dedicated systems. CGs, especial-
ly those used for live events, such as
news and sports, need to be capable of
quick information access and updating.
Many desktop CGs are not fast enough for
these applications. Most desktop systems
are single channel and capable of provid-
ing high-quality character generation in
environments that are not time sensitive.
Newer systems are being optimized for
speed and soon will be capable of operat-
ing fast enough for use in many live situa-
tions.

Text

Systems today offer users an almost
unlimited number of typefaces. Not only
are typefaces offered by the manufactur-
er, but numerous third-party fonts also
are available, such as Adobe, Bitstream
and Postscript. Fonts are available in bit-
mapped and vector-scalable versions. Bit-
mapped fonts come in various font sizes,
while vector-scalable fonts are sets of

Systems today offer
users an almost un-
limited number of
typefaces.

geometric curves that can be scaled to
any size. In addition, software allows us-
ers to create their own typefaces, either
from scratch or by modifying existing
fonts.

Additional fonts can be purchased
through various means. One manufacturer
will send fonts by modem directly into the
system. Another ships 300 standard fonts
on the hard drive of each system. Access
to a limited number of these fonts is
standard; passwords control access to

the rest. If new fonts are needed, contact
the manufacturer with a purchase order
in hand and they will give you the pass-
word. The password allows you to access
the previously unavailable font on the
system hard drive.

Most systems offer full-color 32-bit res-
olution with an 8-bit key channel. Charac-
ters can be generated in any color or a
gradient of colors. Edge attributes in-
clude color, size and position, and these
can be set independent of the character
attributes. Other features include metal-
lic shading of characters, bevelling, chis-
eling and transparency. Some units even
offer 3-D font generation. Characters can
be animated along straight or curved
paths, asindividual characters or groups.

Graphics

Although camera capture in CGs has
been available for some time, today’s
systems have the added capability of
sizing and shaping captured elements.
Images are captured in full color and in
real time, and can be saved as characters
inafont or as named images stored direct
to disk. Once captured, many systems
allow images to be retouched. Profes-
sional paint and drawing tools feature
various brush styles and image process-
ing functions. Many systems support
drawing tablets and/or a mouse.
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Camera-captured information, graph-
ics and internally generated patterns can
be mapped onto the body or edge of text.
Some systems allow users to create 3-D
objects, and then map text and graphics
onto the object.

Interfacing

In addition to multiple keyboards and
serial communications capabilities, char-
acter generators with some additional
software can interface directly with com-
puters. Interfacing directly with spread-
sheet/database software adds consider-
able functionality. Last year’s presiden-
tial election and Olympic coverage made
use of this type of interface.

Anumber of tally boards were designed
for coverage of the election. Several con-
sisted of candidate head shots, names,
state symbols, current vote total and a
page header. An external computer was
interfaced with the election wire servic-
es, and it maintained a candidate data-
base. As needed, the system would re-
trieve all of the required images, icons
and text. These elements then were ani-
mated individually to create the final
composite image. The system allowed
real time, up-to-the-minute data to be
reported throughout the coverage. A sim-
ilar setup was used for Olympic coverage

U
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— scores were entered, tallied and then
animated onto the screen.

Camera-captured
information, graphics
and internally gener-
ated patterns can be
mapped onto the body
or edge of text.

Other development areas

Character generators also are being
developed for other areas of use. One
dedicated system has the added capabil-
ity to interface with popular computer
graphics software, allowing file transfers
in both directions. One of the biggest
advantages of such an approach is the
ability to use common elements in print
and TV ad campaigns.

Another area of development is small
logo and text keyers being used by net-
works and affiliates for identification, trail-
ers and weather information. These small
keyers are capable of importing and stor-

ments a dream.

precision measurement than ever before. .
90 dB, You can measure crosstalk below 85 dB, You can measure separations
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Call or write for more information on Belar AM, FM, Stereo, SCA and TV monitors.

ing stills, text and graphics created on
larger systems. Furthermore, these small
keyersallow master controltokey sophis-
ticated graphics without tying up produc-
tion equipment. In addition, an address-
able second channel for these devices
will allow networks to communicate in
closed-circuit with affiliates. Text can be
displayed on dedicated monitors in mas-
ter control.

An offshoot of computer and CG tech-
nology involves the on-air program guide
that is common on cable and satellite
systems. New versions are becoming
available that use PCs for storage and
user interface. Single board generators
combined with an additional keyer (if
necessary) can be addressed through
modems and used to feed information
channels. Up to four independent CGs
and two keyers can be installed in a stan-
dard PC.

Conclusion

Although at first glance it may seem
that today's character generators are just
more of the same, these systems truly
have evolved over the last few years.
Whereas many anti-aliased fonts have
been around for awhile and system speed
and storage have been on the increase,
so has the demand for space. The real

You
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The FMM-2/FMS-2 series monitors provide an even greater degree of
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format for the 90s and beyond. And now
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Character generator buyer’s guide

When shopping for a new character
generator, you must first determine a
budget. Once the fiscal guidelines are
established, ask some tough questions
to get the most for your money. Evaluate
how the CG is to be used before reading
spec sheets and seeing demos. Numer-
ous feature sets and human interface
philosophies are available, even within a
single price range. Primary concerns
should be dictated by current and future
needs. In addition, consider the follow-
ing list of items when evaluating charac-
ter generators. Tailor the list to suit the
needs of your staff and facility.

Specifications

During demos, verify how much of
what you're seeing is standard and what
is optional. Ask questions about the fol-
lowing:
® Hard drives: Look at how many and
what size drives the system can support.
What is standard? What is available and
fromwhom —manufacturer and/or third-
party suppliers? Look also at the system
requirements. How much is needed to
store a font, page or graphic?
* Memory: Like hard drives, look at ex-
pansion capability as well as reasons
why expansion may be needed.
¢ //O0: What inputs and outputs are stan-
dard? What options are available? Can
the unit be gen-locked? Is there an inter-
nal keyer? What types of serial or parallel
remote capabilities are available?

Animation
Look at the unit’s animation capabili-
ties and consider the following items:
* How much animationis standard? What
options are available?
¢ Is the animation object-oriented or lim-

Kilisky is a product manager for Abekas, Redwood
City, CA.

ited te rows or pages?

* Does the unit support keyframes? How
many? Canthey be set, stored and updat-
ed easily and quickly?

¢ Can object color and transparency be
animated?

Options

In addition to options listed previous-
ly, check into the following areas and
balance the long-term cost of standard
vs. optional features:
* Typefaces. How many and which are
standard? What is the cost of additional
fonts? How many are available? Can they
be purchased from third-party vendors?
e Softieare: What is the cost of updates?
How easy are they to install? What addi-
tional features are available?
e Interfaces: Can the system be inter-
faced to other computers, such as the
newsroom computer, production editor
or switcher? Does it require additional
hardware, software or both?

Background generators

Look carefully at the sophistication of
the background generator including ca-
pabilities such as:
¢ Can hackgrounds be rotated? In all
three dimensions?
* How many colors are available simulta-
neously?
* Can backgrounds be layered? what is
the maximum number of layers?
* Does the background have to be full
screen or can banners be drawn?
¢ Can banners be positioned? Animated?
Maximum per screen?

Text placement and manipulation
How systems handle text will deter
mine to some extent how flexible they
are. Consider the following:
¢ Is the system row-based or capable of
free-form text placement?

By Steve Kilisky

* Are there limits on the number of rows,
characters, layers or colors?

* What are the available character at-
tributes? Are they easy to manipulate?

e Can you type on any angle, curves,
rotate individual characters?

¢ Are light sources available? Can they
be located?

¢ Can characters be texture mapped?

Ease of use

Like any equipment, a character gen-
erator’s user-friendliness will often de-
termine overall use. Have one of your
operators sit down and try out the demo
equipment. Check for the following:
¢ [s it easy to learn?
* Are there complex menus or dedicated
hard keys? Generally, the more hard keys
the better.
¢ Can changes/corrections be made
quickly and easily?
¢ [s text resizing quick or do fonts have to
be re-rendered?
* Are typefaces on-line or do they need
to he pre-rendered. How much time is
required?

After sale support

Ask questions about support after the
sale. How long is the warranty period,
and what is covered? Is 24-hour support
available? What kind of spare parts are
recommended? Is there a board ex-
change program. If so, what does it cost?
Find out what kind of training is available
for operators as well as technicians, how
much it costs and how much is included
with the sale. Finally, get a list of refer-
ences and check with other users to see
how well they like the unit, and how well
it has lived up to expectations.
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done with few-

er problems.

| YEAR WARRANTY

All Packard Bell Computers

1 YEAR WARRANTY

Adl [yl {_:Hr'll]'l-l.][l‘l"n

But we also
The COMPAQ Prolinea, and all our

know that this affordable computers, feature high-

performance processors from Intel.

could sound like an empty ad-
vertising promisc if we didn’t
back it up. So we do.

- Becausc unlike others who
e . Eian |t e

g e e pas e e
SRy mak Y|

h—l—n—_

charge for extended coverage,

all of our affordab]y priced

here’s a common misconccpti()n to-

day that computers are all alike. That

theyre made from the same compo-
nents. That a box is a box is a box.

Well, here at Compag, we have over

9,000 employees who could tell you

PCs include a 3 year warranty with one
year of on-site service®” Free.

And only a company that offers a bet-
ter product can offer a better guarantec.

For a reseller near you, please call us

at 1-800-345-1518. CDMPAa

© 1993 Compaq Computer Corporation Al Rights Reserved, COMPAQ registered U.S Patent and Trademark Office. Product names mentioned hercin may be trade

marks and/or registered trademaiks of their respective companies. The Intel Inside logo is a registered trademark of the Intel Corporation. *All monitors shown are cov

cred by a one-year warranty. For turther detals on our limited warranty, contact the Compaq Customer Support Center. **This service is provided by Contracted Service
Providers and may not be available i certain geographic locations: Certan restric tions and exclusions apply
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ChronTrol XT timer

By Chriss Scherer

Some comedians will tell you that timing
is everything. The same is true in broad-
casting. Exactand accuratetiming of events
is critical. ChronTrol XT timers are accu-
rate-to-the-second controllers that can
automatically begin recording a feed,
change an antenna pattern, or even start
sources for or from a network feed.

Overview

The ChronTrol XT series timers are
available in several configurations, with
options of 2,4, 8,12 or 16 relays (referred
to as circuits); 20 or 40 program areas;
and 8 or 16 inputs for external triggering
of programs or circuits. The unit tested
was fully loaded with 16 circuits, 40 pro-
grams and 16 inputs.

The timer is built on a 3-rack-unit panel
(table-top and wall-mount versions also
are available), with a 24-button keypad,
6-digit LED display and indicators for the
status of the relays. The switches are
dome-type bubble switches, and each
keystroke produces a beep to confirm an
entry. The red LED display is 0.56-inches
high. During normal operation it shows
the time in hours and minutes. Seconds
can be displayed if desired.

On the back of the unit, the relays are
mounted on the right, and the circuit
board is on the left. The single circuit
board is compact and mounted with the
components facing the panel (traces
outward). The board is mounted near
the front panel, and a metal cover wraps
overitand the power supply transformer.
The unit does not include a power cord.

Most of these timers are built for indus-
trial applications, and a permanent in-
stallation of direct hard wiring is normal.
The manual recommends installation
directly to a conduit box by a qualified
electrician. The transformer leads ex-
tend approximately 15 inches from the
strain relief, enough length to attach a
plug. In any event, make sure the installa-
tion meets local codes.

The circuit board
The components are soldered in place
rather than socketed. There is a connec-

Scherer is an engineer at WRMR-AM/WDOK-FM, Cleve-
land.
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Performance at a glance:
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tion for a 9V battery for backup power to
maintain time and programs. An alkaline
batteryis recommended, which can main-
tain the memory for 14 days if necessary.

Also on the circuit board is the connec-
tion for the external inputs. This is a 20-
position, dual row, boxheader.Itis not the
easiest connector towork with, because it

§-DIGIT
LED DISPLAY

24-KEY X-Y
MATRIX

MICRO- KEYBOARD

PROCESSOR

Ic

816 INPUT
INTERFACE

20/40
PROGRAM
STORAGE

Figure 1. Functional block diagram of the XT
timer, showing relationship between various
modules.
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is designed for ribbon cables. A DB con-
nector would be preferred, although a
jumper could be made to a terminal or
punch block for easier connection. The
externalinputs are activated by switching
themto the common pin, viaadry contact
oropencollector. Becausethereareupto
16 contact positions and only four com-
mon positions, an external interface may
be necessary if the inputs are being trig-
gered by different sources.

Two modular connectors are provided
for serial communication. One provides
RS-232C data for connection to a com-
puter or modem. The other can be used
to daisy chain multiple units together.
With RS-232C, it is possible to download
program data to a computer or other
device, and upload it later. If a complex
set of programs is being used, this would
be ideal for a memory backup system. It
also is possible to access the XT titner
through a modem on a telephone line. An
on-board modem is optional, which can
be set to dial out at a specific time.

The relays are all SPDT dry contact
switches. The coils are 15VDC and are
custom-manufactured for ChronTrol. The
connections to the relays are made with
quick-disconnect-style connectors. The
relays are clearly labeled with their cir-
cuit assignments.

The program

The timer derives its time base from the
60Hz line frequency. Resetting the time is
extremely simple and can be manually
adjusted as needed. In addition, the key-
board can be locked-out if desired. A
lock-out code of up to four digits can be
entered. The keyboard will stay in its
locked or unlocked mode untit chanéed,
or until the power is interrupted. When
power is restored after an interruption,
the keyboard will be locked (if a lock
code is set).

No “back door” to the lock code exists.
If a code is entered and then forgotten,
the unit must be powered down with the
battery removed. When the unit is pow-
eredup again, thelock codewill be cleared,
and so will all of your programs.

The way the timer handles programs is
whereitreally shines. Programs can oper-
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ate individually to operate the relays, or
they can work with other programs for
more complex timing operations. While
entering a program, the actual program
location can be set manually, or the timer
can give you the next available slot.

Specific programs, inputs or the key-
board can control the circuits. Programs
can control other programs, and inputs
can be used to control programs, circtits
orotherinputs. This is not as difficult as it
may sound. A flow chart helps whenenter-
ing programs. The manual also explains it
in words, but it is not as clear in this form.
The flow chart gives a better illustration of
setting programs. Aquick-reference guide
facilitates the programming process.

Two types of programs are possible:
interval and on/off. The on/off programs
are fixed based on atime of day, while the
interval programs are floating on a timed
interval of days, hours, minutes and sec-
onds. Interval programs must always be
cued from a trigger, either an external
input, another program or the keyboard.
Any program can be set up to 365 days in
advance. They can run on specific days of
the week or skip specific days. There also
is aprovisionfor aholidaylist. This allows
theXTtorunprogramsonly onholidays or
to skip them on holidays. Another func-
tion automatically allows for daylight-sav-
ing time.

After programs are entered, the display
can be set to show a countdown to any
specific event. The time can be displayed
in hours, minutes and seconds. Once the

Most of these timers are
built for industrial
applications, and a

permanent installation

of direct hard wiring is
normal.

event occurs, the timer will show a count-
down to the next scheduled event, if any.
When a circuit is activated, the minimum
cycle time (on then off, or vice-versa) is
one second. If a momentary closure is
required, setting the relay for this dura-
tion should suffice.

Time’s up

Twelve examples of programs are given
and how they can interreact with each
other. The manual does not include a
schematic or circuit board layout, but
ChronTrol provided one upon request.
One section details the program review
sequence that is useful.

Basic timers start at $389 with two cir-
cuits and 20 program areas. The fully
loaded model, with 16 circuits, 40 pro-
grams and 16 inputs, sells for $1,379.

The XT timer actually is easy to program
once the protocolis understood. The abil-
ity to go in and review specific programs
and other parameters also is helpful.

If you need to time control devices in
your station operation, the ChronTrol
XT may be the solution. It can control up
to 16 separate devices and can accommo-
date daily or weekly schedules, with or
without holidays. With many versions
available, it is easy to get the right unit for
the right job.

Editors note: Field reports are an exclusive 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 industry and for the
industry. Manufacturer’s support is limited to providing loan
equipment and aiding the author if requested.

It is the responsibility of Broadcast Engineering to publish
the results of any device tested, positive or negative. No
report shoulid be considered an endorsement or disapproval
by Broadcast Engineering magazine.

= for more (nformation on the

ChronTrol XT timer, circle (310)
on the Reply Card. -

around the world.

Now you can use wireless with a lot more than just
lavalier mics. The H185 "plug-on” transmitter
converts any mic with an XLR co1nector to
wireless operation. The machined aluminum
housing combines with the microohone body to
form an efficient radiating antenna. The H185 is an
ideal match for the CR185 compact receiver.

Thousands of H185 transmitters are in use on
hand-held and shotgun mics at TV stations all
across the country. -And, just aoout every motion
picture sound mixer in the business has used a
wireless boom pole with an H18E on it. This is the
system that has re-defined flexibility, reliability and
performance, and gathered a foll-)wing recognized

P
S)

LECTROSONICS, INC.

581 Laser Rd., Rio Rancho, NM, USA
FAX: (505)892-6243
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Hand-held lenses

By Fujinon

* A16X9RM: for ?/xinch cameras; uses
Aspheric Technology; lightweight; has
widest angle and closest MOD of any eco-
nomical lens.

* S16X6.7RM: for !/»inch cameras; in-
cludes same features as A16X9RM.

Circle (350) on Reply Card

Emergency alerting system

By TFT

e EIS 911: economical way to meet FCC
EBS requirements; in-band system uses
robust broadcast and cablecast frequen-
cies to send messages; transmits signal
that is up to 100 times stronger than RDS;
uses BPSK in an 850ms-long burst with
reliable Reed-Solomon forward error cor-

rection.
Circle (351) on Reply Card

Routing switcher
By Pro-Bel
* TS16 series: full line of 16x4 routing
switchers; series includes analog video,
mono or stereo audio, serial digital video,
and AES/EBU audio variations — each
housed in a self-contained 1-rack unit
frame; multilevel operation involving any
combination of signal formats can be
achieved by linking frames via an R$485
interface; video router provides 30MHz
bandwidth; serial digital video router ac-
commodates data rates between 140-
360Mbits; AES/EBU audio router accepts
signals with sample rates in the 32-54kHz
range.

Circle (352) on Reply Card

Multiformat modular switcher
By Pro-Bel

* TM24 series: encompasses analog video,
audio, serial digital video and AES/EBU
audio formats; offers flexibility to mix any
combination of switcher levels within a
standard 3-rack unit frame; provides ini-
tial matrix sizes of 24x6 for video and
24x12 for audio; expands to 24x24 by addi-
tion of plug-in modules; analog video router
has 30MHz bandwidth; serial digital video

August 1993
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New Products

compatible with all digital video signal
formats, providing operation with data
rates between 140-360Mbits; AES/EBU digi-
tal audio is fully compatible with asyn-
chronous digital audio signals at sample
rates between 32-54kHz.

Circle (353) on Reply Card

AES/EBU digital audio router
By Pro-Bel
e MADI (multiplexed audio digital in-
terface): uses the AES-10 MADI standard,;
uses compact transcoder frames to simul-
taneously encode and decode multiple
channels of digital audio into and from the
multiplexed MADI signal; signal can be
carried either on coaxial cable or optical
fiber,accommodating up to 56 mono chan-
nels per transcoder.

Circle (354) on Reply Card

Programmable current probe
amp

By Tektronix

e AM5030: first stand-alone program-
mable current probe amplifier; improves
productivity and signal measurement ac-
curacy in the GPIB benchtop, or rack-
mounted design and evaluation lab envi-
ronments; GPIB version of industry stan-
dard AM503A; the only wideband program-
mable DC current probe amplifier for use
with oscilloscopes; offers DC-50MHz band-
width and plugs into TM5000 power mod-
ules.

Circle (356) on Reply Card

Antennas

By NSI

* LO series: omnidirectional antennas;
operate over 10% bandwidths of frequen-
cies between 1.7-2.7GHz; available in 2dB
and 5.5dB gain versions; feature an inte-
gral radome; available with a type N or
SMA connector.

» LP series: patch antennas; operate at
1.85-1.99GHz and 2.4-2.485GHz; feature in-
tegral radome; available with a type N or
SMA connector.

* DC series: broadband cavity back di-

pole antennas; operate over 25% band-
widths of frequencies between 1.7-2.7GHz;
availablein single linear, dual linear, single
circular and dual circular polarized ver-

sions.

Circle (355) on Reply Card "

Studio production lenses

By Fujinon

e Ah20X8ESM and Sh20X6.2ESM: for
?/>-inch and !/>-inch cameras; feature close
MOD and fast maximum aperture; include
Electron Beam Coatings (EBC), which pro-
vide solid control over ghosting and flare;
other standard features include LED dis-
play of focal length and aperture, along
withan LEDonthelenshousingthat shows
extender and pattern projector position.

o ah gy
i f“@;v;s’

Circle (360) on Reply Card

Software applications
directory

By Chyron ‘
¢ CODI software applications direc-
tory: free to all interested parties; lists
current CODI software packages avallable
fromthird-party vendors; to obtain a copy,
write or call Nancy Roback c/o CODI,
Chyron Graphics Corporation, 265 Spagnoli
Road, Melville, NY 11747; phone 516—845—

2026; fax 516-845-3895. \
Circle (357) on Reply Card |

Backup system ‘
By Otari
* BackUp Station: low-cost solution to
backing up and restoring files for digital
audio workstations; consists of a storage
unit chassis that can hold up to five of
Otari’s removable disk drives, along with
an Exabyte model 8500 8mm tape drive;
system controlled by any model Macin-
tosh computer from a Classic Il up. |
Circle (358) on Reply Card }
M/S stereo microphone system
By AKG Acoustics
¢ C522/MS: dedicated M/S stereo micro-
phone and matrix box designed for loca-
tion production of television, film and
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music; ideal for EFP, ENG and SNG applica-
tions; rechargeable; outputs independent
M/Ssignalsthat canbediscreetlyrecorded
and then combined to XY in post-produc-
tion; features optional battery-powered
UM52 matrix box for use in the field to
monitor the mid or XY signal through

headphones.
Circle (359) on Reply Card

Audio workstation

By Henry Engineering

¢ Fast Trac II: voice-over audio worksta-
tion; functions as a stereo switcher, audio
mixer, utility dubbing center, voice-over
recording system, compact production
facility or as the “control head” of a multi-
track digital editing workstation; incorpo-
rates all the functions of a typical audio
mixing console.

Circle (361) on Reply Card

Rack cases

By Hardigg

» ProRack: line of inexpensive, non-shock-
mounted, rotationally molded, EIA stan-
dard 19-inch rack cases; lighter than con-
ventional wood cases; stackable; include
fully recessed hardware, single one-piece
molded shell and conic-it frame.

Circle (364) on Reply Card

Digital elevation data

By SoftWright

¢ Terrain Analysis Package (TAP): pro-
vides digital elevation datafor all the prov-
inces and territories of Canada and the
United States; for extensive modeling of
RF coverage studies for land mobile, cellu-
lar, paging, broadcasting and microwave
radio systems; PC-based; can be used to
design or evaluate existing or proposed
transmitter sites and hardware configura-

tions prior to actual construction.
Circle (363) on Reply Card

Converters

By Alpha Image

o Alpha 312: provides high-quality 10-bit

RGB/YUV to serial digital conversion.

o Alpha 322: offers 10-bit serial digital to

RGB/YUV conversion.

¢ Alpha 362P: dual encoder card; offers

two broadcast-quality serial digital com-

ponent to PAL encoders on a single card.
Circle (362) on Reply Card

Hand-held microphone
transmitters
By Telex
¢ HT-200: includes an easily accessible
battery compartment and an antenna inte-
gral to the unit, which prevents hand inter-
ference; all switches and controls mounted
at base of the unit; uses standard 9V alka-
line or NiCad battery; four condenser or
dynamic head configurations available.
Circle (365) on Reply Card

Wireless receiver

By Telex

¢ FMR-200: single-channel true diversity
VHF receiver; includes High-Q front end
for superior out-of-band signal rejection,
and a full linear phase IF, consisting of

three matched high-quality ceramic fil-
ters and a 4-pole discrete toroid filter.
Circle (366) on Reply Card

Antenna splitter

By Telex

¢ AD-200: amplified broadband antenna
splitter; makes it possible to operate up to
four wireless diversity microphone receiv-
ers using only two antennas; features a
newly designed High-Q front-end filter
design and low noise amplifiers; includes
eight 2-inch coax antenna cables; covers
150-235MHz frequency range.

Circle (367) on Reply Card

Digital standards converter
board

By Prime Image

e STD Con/PCB: plug-in board for PC

-

10 Stereo I -
1 Stereo Out

1-800-645-1061

P.O. Box 1342 Bellingham, WA 98227
FAX (206) 676-4822

Instant or overlap switching
Front panel accessible level controls

control, relay-follow-switch outputs
Network proven quality and reliability

Circle (50) on Reply Card

Phone: (603) 883-6500
Fax: (603) 883-0205

Obstruction Lighting That's Not Sky High

ElectroFlash™ Aviation Lighting Systems

» Medium and High Intensity Obstruction Strobe Lighting

e ETL Certified. FAA, Transport Canada and ICAO Approved

» Compatible with Dual Installations - Auto Restart

* Available with AC, DC, or AC/DC Combination Input Voltage
# Installation and Service Maintenance Available

e Equipment Warranted for 24 Months - Includes Flash Tube

PO. Box 329, Nashua, NH 03061

FLASH"

TEC HROLO G Y

Circle (51) on Reply Card
August 1993
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Audio Switcher

Iluminated and legendable control buttons

Options include: RS-232 interface, remote

Conex Electro-Systems, Inc.
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operation can be used with IBM, Amiga or
any compatibles that incorporate an AT
bus; offers complete world TV standards
conversion, including NTSC, PAL, PAL-M,
SECAM, PAL-N and NTSC 4.43 inputs; and
NTSC, PAL, PAL-M, PAL-N AND NTSC 4.43
outputs; incorporates on-board time base
corrector/synchronizer in addition to its
standards converter components; accepts
synchronous or non-synchronous inputs,
with transcoding of composite or Y/C into
Y/C or composite out.

Circle (368) on Reply Card

Filters

By Matthey Electronics

* Satellite filters: suitable for use in SNG
video upconverter equipment and profes-
sional satellite receivers; centered on
70MHz; incorporate amplitude and group
delay shaping characteristics defined by
Eutelsat and Intelsat specifications for full

and half transponder use.
Circle (369) on Reply Card

Digital audio edit mixer

By Philip Drake Electronics

* DMX 1000: compact digital audio mixer;
input side includes 20 digital or analog
sources, which can be increased with ad-
dition of a router interface; output side
features four mix buses, four monitor buses

and two effects send buses; provides pow-
erful edit interface, using ESAM II proto-
col; other features include 7-frame delay,
time line editing of 20 different events
within one edit, comprehensive EQ on
each channel.

Circle (370) on Reply Card

Digital communication system
By Philip Drake Electronics

* DCS3000: uses single 75() coaxial cable
for interconnection between each control
panel; digital routing matrix gives a full
10kHz audio bandwidth throughout the
system; external audio equipment inter-
faced via 16-bit A-to-D and D-to-A convert-

ers housed within 128x128 matrix in 9U.
Circle (371) on Reply Card

Racks

By Zero Stantron

¢ Duplicator racks: pull-out shelves for
easy access to duplicating units; strong
enough to hold multiple duplicating units;
feature pre-tapped rails for panel mount-

ing and fan trays.
Circle (372) on Reply Card

Digital editing package

By ColorGraphics

¢ E-Max: on-line digital editing package
for the DP/MAX video workstation; im-
ports and exports the leading EDL for-
mats; can create linear and non-linear auto

assemblies.
Circle (373) on Reply Card

Disc recorder

By ColorGraphics

* DP/Mosaic-C: delivers six minutes of
record time on standard disk drives; re-
cordingtimeis accomplished with 4:1 com-
pression; offers digital video inputs and
outputs along with RS422 control; optional

component analog.
Circle (374) on Reply Card

Routing switcher
By Dynatech Video Group
* DYNA-128: serial digital routing

switcher; 128x128 matrix system occupies
only 12 rack units of space; offers
reclocking on input and output; provides
cable equalization for up to 1,000 feet of
cable; provides for software-selectable
equalization for NTSC and PAL composite
serial digital and component serial digital;
features a real time control system.
Circle (375) on Reply Card

Character/graphics generator
By Quanta i

¢ SIGNA: mid-range, anti-aliased text and
graphics system; includes on-line dynamic
sizing, disk-loadable operating system
software, 5ns resolution, 16 levels of anti-
aliasing; 256 levels of transparency, smooth
color spreads, 10 master typefaces, over
100 fonts on-line, 32-bit CPU, 52MB hard

disk and a built-in sync generator.
Circie (376) on Reply Card

Video board

By Quanta

* PAL/NTSC switchable video board:
for the DELTA text and image generator;
includes jumper-selectable YUV or RGB
operator, output gain adjustment on YUV
and RGB, separate fade mode for alpha
channel and improved linearity of down-

stream keyer.
Circle (377) on Reply Card

Master control switcher

By Utah Scientific

* MC-601: serial component digital mas-
ter control switcher; fully compatible with
Utah’s Total Automation System (TAS);
can operate as a digital level together with

an analog level or as a digital level only.
Circle (378) on Reply Card

Converters/encoders

By Alpha Image

¢ Alpha 312 converter: provides 10-bit
RGB/YUV to serial digital conversion; uses
half the rack space of the previous genera-
tion of converters.

* Alpha 322 converter: offers 10-bit se-
rial digital to RGB/YUV conversion.

SAS 32000 Audio Routing & Mixing Systems Continue to Set the Standard!

/SAS\COMPLETE AUDIO DISTRIBUTION & MANAGEMENT SYSTEMS

ldeal for plant, transmitter routlng, satellite and remote distribution, ‘[ +#® -

Full summing allows mix-minus, IFB, studio intercommunications &8 g

voice-over and more! Superb specifications & flexible control '
¢ Advanced multi-processor architecture for unsurpassed reliability
¢ Full summing for mix-minus, IFB, mixer emulation & more. | -
¢ DAS9600 allows remote digital precision adjustment of levels - = =i
¢ Complete control via RS-232, terminal, local panels and modem | |
¢ Rack and/or Console mounted 8-character alphanumeric panels,
¢ We listen to you! Custom & turnkey systems our specialty.

SIERRA AUTOMATED SYSTEMS & ENGINEERING CORP.
2112 N. Glenoaks Blvd., Burbank CA 91504 TEL: 818-840-6749 FAX: 818-840-6751 i

Distributed by: RAM Broadcast Systems, inc. TR
P.O. Box 3100, Barrington, IL 60011-3100 TEL: 800-779-7575 FAX: 708-382-8818 In Canada 800-433-2458%I

E‘%
|
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¢ Alpha 362 dual encoder: offers two
broadcast-quality serial digital component

to PAL encoders on a single card.
Circle (379) on Reply Card

Logo display system
By Quanta
¢ T-A-GS: logo display unit for tagging
station IDs, network affiliation or other
graphics; operates as a single 2RU stand-
alone device capable of receiving (via R5-
232), storing and displaying up to 30 Delta-
created logos or graphics; all logos are 32-
bit, anti-aliased images.

Circle (380) on Reply Card

Editing system
By Digiteyes
* Shotlister: interfaces to almost any vid-
eotape editing system; automatically iden-
tifies the reel number of each tape; can
read or make 17 formats of EDL.

Circle (381) on Reply Card

High-power amplifier
By MCL
¢ M/N 30030: 2,250W X-band traveling
wave tube HPA; dual-drawer rack-mount-
able unit; comprised of the M/N 15417
TWTA drawer and the M/N 15418 HVPA
(high-voltage power supply) drawer; op-
erates with a 7.9-8.4GHz frequency range;
designed for use in fixed, transportabie
and ship-board satellite communications
applications.

Circle (382) on Reply Card

Ferric duplicator tape

By BASF

¢ FERRO: similar to BASF 619i/919i in
high- and low-frequency output, distor-
tion and S/N ratio and bias noise; shipped
in Monobox packaging; uses a tensilized

base film; availablein C-60 and C-90lengths.
Circle (383) on Reply Card

Training video

By Alesis

¢ ADAT digital multitrack recording
system video: designed to help end-users

convert their analog studios into digital
format; covers the ADAT recording sys-
tem as well as the BRC master remote
control.

Circle (384) on Reply Card

Brochure
By Alesis
¢ 1993 product brochure: updated full-
line product brochure; features all Alesis
products, including the X2 recording con-
sole, Quadrasynth 64 voice 76 key master
keyboard, and Al-1 ADAT to AES/EBU and
S/PDIF digital interface; features full color
photos and detailed specifications for en-
tire line of drum machines, rack-mount-
able reverbs, limiters, power amps and
equalizers; 27-inches in length; folds to fit
mailing envelope, file or coat pocket.
Circle (385) on Reply Card

Digital standards converter

By Video International Development

¢ DTC 1004: for one-way conversion of TV
broadcast standards; features motion-
adaptive 4-field/4-line interpolation and
motion-adaptive digital noise reduction,

and full proc amp controls.
Circle (386) on Reply Card

Satellite receiver

By Advent

¢ AVR 2950: designed for professional
FM satellite TV applications; fully compli-

ant; up- and down-gradeable.
Circle (387) on Reply Card

ARE YOUR LEVELS O.K.?

Highly aftractive and extremely accurate L.ED. audio level indicators,
with NEW RACKMOUNT OPTIONS!

ES-216 SERIES

Radkmount

Stereo and Tri Stereo
® Peak and VU Modes
® 566 - $930
® 3 YEAR WARRANTY

® Panel Mount, Console Mount and

® Mono, Dual Mono, Stereo. Dual

® Practical Solutions Since 1971

e
= Ly
¢ RSN

o - =
E 142 SIERRA STREET. EL SEGUNDO, CA 90245 ® (310) 322-2136
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Satellite earth terminals
By Advent
¢ NewSwift: comprises a high-efficiency,
offset fed antenna with low sidelobe per-
formance; lightweight; can be transported
using a station wagon, minivan or 4-wheel
drive vehicle; easily deployed and oper-
ated single-handed.
¢ Nomad: self-contained, compact and
economical satellite earth terminal with
integral roof-mount antenna; cabin-based;
transmits and receives video and/or data
communications in the C, Ku and Ka fre-
quency bands.
¢ Migra: trailer-based satellite earth ter-
minals designed for mobile, semi-perma-
nent and permanent applications; excep-
tionally lightweight; designed for rapid
deployment by road, air, rail or sea.
Circle (388) on Reply Card

Rack case
By Alesis
¢ Master studio rack case: includes
heavy-duty 2-inch screw-on casters for
easy mobility in the studio; 32 inches high;
features slant-front for easy access while
seated at the console; includes zippered
accessories pouch and standard rack
screws; three accessory compartments
available separately: 1) 5-space, rack-
mountable VHS tape shelf that accommo-
dates up to 14 VHS tapes; 2) 4-space, rack-
mountable locking security cover con-
structed of solid steel; 3) 4-space, rack-
mountable rack vault.
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Time base corrector

By Ikon Video

¢ Time Base One: includes infinite win-
dow memory, full frame or field freeze,
dual-switch selectable inputs, 5.5MHz
bandwidth, and composite and Y/C input
and output with full transcoding; features
an internal blackburst generator with BNC

output and gen-lock input.

Circle (391) on Reply Card @

ES-215 SERIES

s e e

August 1993

Broadcasi Engineering 77


www.americanradiohistory.com

BUSINESS SCENE _

Quantel, Darien, CT, has sold a Henry
concurrent editor system to HBO Studio
Productions, New York. In addition, HBO
has purchased two Painthox V8 systems
and three Picturebox still-stores linked by
Picturenet ethernet-based networking.

Also, Realtime Video, San Francisco, used
Henry to complete a 5-minute special ef-
fects adventure sequence for Midland Pro-
ductions and the MGM Grand Hotel &
Theme Park in Las Vegas. Realtime used
Henrytocreatea30-second Cerebral Palsy
Foundation PSA for Levi Strauss as well.

ImMIX, Grass Valley, CA, has begun
shipping its VideoCube digital video post-
production workstation to customers
throughout the United States and Canada.

Philip Drake Electronics, Herts, En-
gland, has received orders for its new
generationdigital Intercom/Talkback sys-
tem from the following companies: Dewe
Studios, Germany; Channel 4, United King-
dom; Polish TV, Poland; VMTV, United

SOUREE
ADC

AND

TROMPETER

[] Competitive Pricing
[] Large Stock

[] No Minimum Order
[] Fast Delivery

CONNECTORS * TOOLS
CUSTOM CABLE ASSEMBLY
PATCH PANELS

X Mileslek

1-800-524-7444
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Industry Briefs

Kingdom; European Parliament, Belgium;
Pro Vision, United Kingdom; ERTU Broad-
cast Center, Egypt; Telecine, United King-
dom; and BRTN Radio, Belgium.

In addition, Drake has received a signifi-
cant order for audio distribution amplifi-
ers from Wharf Cable, Hong Kong. Drake
also has won an order for its fully digital
intercom system, DCS3000, to be supplied
toSonyBroadcast Corporation of America
for DirecTv, North America’s first high-
powerdirect broadcast satellite entertain-
ment distribution system.

Canon, has delivered six 55X Super Tele-
photo Field lenses to WLVT-TV/39,
Bethlehem, PA. Also, WSCH-TV, Portland,
ME, has bought three P145X9.5BIE lenses.

Odetics, Anaheim, CA, has sold three
TCS90 cart machines to PBS, Alexandria,
VA. TV], Portugal, also has purchased a
TCS90 cart machine.

Panasonic, Secaucus, NJ, has sold two
additional AJ-D350 (one NTSC, one PAL)
and one AJ-D340 (NTSC) D-3 studio VTRs
to PDR Productions, New York.

In addition, Beverly Hills Video Group,
Los Angeles, has purchased a pair of AJ-
D350 D-3 format studio VTRs. Broadway
Video, New York, also has taken delivery
of an AJ-D350 D-3 format studio VTR. New
York-based Creative Ways has purchased
two AJ-D350 D-3 half-inch composite digi-
tal studio VTRs as well.

Sony, Montvale, NJ, has delivered HSP-
800 Sprinter high-speed video duplicators
and SVO-960 real time VHS duplicating
VTRs to Technicolor Video Services,
Camarillo, CA. This is the second pur-
chase of Sony equipment that Technicolor
has made within the last three months.

Also, NEP Supershooters, Pittsburgh,
has purchased 24 BVP-series cameras. NEP
also is upgrading its fleet of location trail-

ers with an initial purchase of 16 BVP-375
and eight BVP-90 cameras.

Twentieth Century Fox and Sony Elec-
tronics are working together by using the
newest digital data recording technolagy
to preserve the world’s oldest and most
comprehensive collection of news films,
the Fox Movietone Newsreel Library.

In the first application of its kind, Fox
has purchased four Sony DIR-1000 series
digital data recorders touse with a digital
progressivescanning system that enables
Fox to digitally restore and archive more
than 10,000 hours of deteriorating, irre-
placeable black-and-white newsreel foot-
ageof historic events dating back to 1919.

Pioneer New Media Technologies,
Upper Saddle River, NJ, has sold 10 CD
Autochangers in the United States, En-
gland, France and Japan through its sys-
temintegrator, Radio Computing Services,
Scarsdale, NY.

Dolby, San Francisco, has delivered
threeDSTL systems to WESGO, a9-station
independent Australian radio network.

BTS, Simi Valley, CA, has been selected
by CBS Radio to provide the central rout-
ing switcher for the CBS Radio Washing-
ton News Bureau in Washington, DC.

In addition, Hollywood Digital, Holly-
wood, has selected twoDCR-500 and three
DCR-300 D-1 digital VTRs as its primary
recordingsystems for editing, storage and
tape transfers. Also, WOFL-TV, Orlando,
FL, has acquired a Prizm Video WorkSta-
tion digital effects system.

Furthermore, BTS has sold an FDL-90
CCD telecine to GTN, Detroit. TCI, Des
Moines, has purchased LDK-91SR CCD cam-
era systems from BTS as well.

Avid Technology, Tewksbury, MA, has
delivered andinstalled digital production
equipment to Fox News, a division of Fox.

RUGGED CASES

For Broadcast Equipment

® 220 off-the-shelf roto-molded sizes
for fast delivery.

® Expert custom cushioning engineered
for your most delicate equipment.

® Call us for a free color catalog.

HARD/GG
CASES..

393 North Main Street, So. Deerfield, MA 01373
Tel: (413) 665-2163, Fax: (413) 665-8061
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Foxacquired several MediaComposer digi-
tal nondinear editing systems and two
Media Recorder digitizing stations.

Ampex, Redwood City, CA, has been
selected by Sunset Post, Los Angeles, to
supply a DCT system, which will serve as
the foundation for the facility's transfer to
all-digital editing and telecine film-to-tape
transfer. WTTW-TV, Chicago, also has pur-
chased an entire DCT digital component
post-productionsystem.

Charlex, New York, has installed three
DCT 700d tape drives.

In addition, Ampex has sold two DCT
700d tape drives to Tele-Cine Limited, Lon-
don. Picture Company, Dublin, Ireland,
also has installed a DCT edit suite.

Abekas, Redwood City, CA, has sold an
8-layer A84 digital layering switcher to
Interface Video, Washington, DC.

Solid State Logic, Oxford, England, has
received an order from Bayerischer
Rundfink, Munich, Germany, for an SL4000
G series Master Studio System.

Also, Japan-based NHK, Sanwa Video,
Omnibus, YTV and Imagica have all pur-
chased Scenaria systems.

Vega, El Monte, CA, supplied 20 R-42A
PROPLUS VHF wireless receivers and com-
panion 77/DIIl transmitters to the Royal
Shakespeare Company, Washington, DC.

Furthermore, WESH-TV, Orlando, FL,
used Vega wireless IFB systems and 600-
series PROPLUS UHF wireless microphone
systems in an “electronic town meeting.”

Electro-Voice, Buchanan, Ml, has in-
stalled a DeltaMax DML-1122A and DML-
2181Asystemat “Wild Bill's” showroom at
the Excalibur Hoteland Casino, Las Vegas.

Inaddition, Waterside Park, anew 12,000
seat baseball stadium in Norfolk, VA, has
installed three MH6040C Manifold Tech-
nology coaxial horn/driver systems.

Alesis, Los Angeles, has opened 16 re-
gional service centers throughout the con-
tinental United States. The following ser-
vice centers are open and ready for busi-
ness: DBM Technical Service, New York;
Ron's Keyboard Service, Tacoma, WA;
Advanced Musical Electronics, Los Ange-
les: Entertainment Support, RivieraBeach,
FL;Mid-Town Instrument Repair, Chicago;
Good Guys, St. Paul, MN; Maximum Audio,
Hayward, CA; Secret Service, Cincinatti;
Logical Audio, Tucker, GA; Studio Supply,
Dallas; Electronic Innovation, Warren, MI,
AVC Service Center,Nashville, TN; Antech
Labs, St. Louis; Prototypes, Kensington,

MD; Alactronics, Wellesley, MA; and Klay
Anderson, Salt Lake City.

Video Design Pro (VDP), Las Cruces,
NM, has been certified by Autodesk as a
Unique Application Reseller—oneof only
30 in the world. This status recognizes
VDP’s integration and linking of AutoCAD
into its communication systems design
software, and its quality of support for
both its own products (VidCAD and
CableDOC) and AutoCAD.

Winsted, Minneapolis, has appointed
F.M.Valenti as its sales representative for
Connecticut, New Jersey and New York.
Multimedia Marketing, Santa Clara, CA,
has been chosen to represent Winsted in
northern California, Nevada, Oregon and
Washington. Daniels Marketing, Mission
Viejo,CA, willrepresent Winsted in south-
ern California and Arizona.

Philip Drake Electronics has estab-
lished a base in California from which its
DCS3000 fully digitalintercom system will
be marketed and supported.

NewTek, Topeka, KS, has begun ship-
pingthe new Video Toaster 4000 software
and hardware toits authorized dealer net-
work.

Grass Valley Group, Grass Valley, CA,
has announced amajor restructuring plan
designed to improve overall productivity
and profitability. The plan provides for
the consolidation of marketing, engineer-
ing and manufacturing operations with a
consequent reductionin management lev-
els aimed atimproving internal communi-
cations and responsiveness.

Tektronix, Beaverton, OR, has signed
Mega Hertz, Englewood, CO, and CSI, Se-
attle, as its newest representatives to the
cable marketplace. Mega Hertz will mar-
ket Tektronix’s current and future cable
TV product line to customers in Arizona,
Colorado, lowa, Kansas, Missouri, New
Mexico, Utah and Wyoming. CSiwillcover
Idaho, Montana, Oregon and Washington.

Ampex, Redwood City, CA, has imple-
mented a worldwide tape sales organiza-
tion that will enable it to better meet the
needs of its global customer base with a
faster response time and a broader range
of magnetic media products. The newly
formed units, Ampex Media International
and Ampex Media Europa, are legal enti-
tiesand werefully operational as of July 1.
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new concept
“Capacitive-Discharge”
800Hz PULSE GENERATION

BULK ERASERS

FAST
COMPACT
EFFICIENT

RELIABLY ERASE
METAL TAPES

All Models operate on 117V at 3 Amp.
24 hour continuous duty, no heat build-up.

3800

a- A
3800
For BETACAM-SP
L-M, D3, M1

VHS, Beta etc

1/2"w METAL-OXIDE

=

Saria

B500

4

a
4800
For D2(D1}, DCT M-S
BETACAM-SP
U-matic, etc
3/4"w+1/2"w
METAL-OXIDE

5500

For D2(D1), D3, DCT
Large and M-S
3/4"w-1/2"w

all cassette,
METAL-OXIDE
TABLE TOP MODEL

Sarie
L]

6000

For D2(D1), D3, DCT
Large and M-S

all cassette

Up to 1"w+14" reel
all Reel Type
METAL-OXIDE
MASTER ERASER

North American DISTRIBUTOR
RTI-RESEARCH TECHNOLOGY INT'L.

4700 CHASE AVENUE
LINCOLNWOOD, IL 60646 U.S.A.

PHONE:708-677-3000

FAX

:708-677-1311

SAnI)( CORPORATION

TOKYD, JAPAN

FAX: 81
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SBE NATIONAL CONVENTION

&
-'_'z! K Mg!‘!!‘
lu'ili SEANT
September 29 - October 2

Miami Beach, Florida TECHNOLOGY

Keep up with the rapid changes in technology and stay ahead of the
fast paced changes in the broadcast industry. Join the Society of
Broadcast Engineers in Miami Beach and find out how you can stay on
top in your field. Seminars will update you on the latest in technology
including:

@® TV Automation
® HDTV

@ Digital Radio Broadcasting
@ FCC Regulations

The SBE National Convention will join with the RTNDA National Con-
vention to produce the first ever NEWSTECH ‘93 Trade Show. Take this
opportunity to visit the trade show floor with your News Director and
see what the future has to offer your facility.

Be a leader in the industry and set the stage for your successful future
by attending the SBE National Convention, September 29 - October 2.
Call SBE for more information 317-253-0122.

REGISTER EARLY AND SAVE!

We get it iliiré;

2 miles on FDDI multimode, 25 mllea on singlemode
64 channels bi-directional full bandwidth andio

Fail-Safe FTRC™ Signal Integrity

STLs

BEC manufactures Production
fully modular fiber Facilities
optic digital audio Satellite
transmission Links

systems for: Mobile
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TECHNOLOGIES

Ti . Horthlake Way, Sude 3, Seattls, WA 35103
Pmdut"lﬂﬂ Phome: (206) 632-2431 Fax: (206) 6471421

Show of Shows
update

EEV |
UHF TV power products: improved
versions of the high-efficiency I0T7340R
40kW air-cooled and 10T7360 60kW
water-cooled inductive output tubes;
KSC3371 ESC klystrons.

Leddicon camera tubes: 2/3", 1",
30mm types for studio, EFP and ENG
cameras.

Power tetrodes: 4CX series for AM/F M
transmitters; 5kW, 15kW, 35kW power
levels; improved mesh filament for
longer life and reduced noise.

Fujinon

HR40x15 ES: HDTV production lens for
1-inch cameras; longest HDTV lens |

available. Others include: ‘

A8.5x5.5EVM, $8.5x4.2EVM

A15x8EVM

A16x9RM/ERM

Ah66x9.5ESM, Sh66x7.3ESM

Ah24xTESM ‘

Ah20x8ESM, Sh20x6.2ESM

Pioneer New Media Technologies
VDR-V1000A: Random access broad-
cast video disc recorder providing
instant access to any frame on a 32-
minute capacity magneto optical disc;
features include real time non-linear
play, component recording format, full-
frame TBC, built-in SMPTE time-code
generator, non-contact media, 2
channels PCM audio, 3 operator presets
and more.

VDP-V1100A: as above, except player
only.

TD-001: PC-based time delay packaée
combined with a VDR-V1000A facilitates
flexible delays varying from one second
to 32 minutes.

Roland Corporation U.S.

RAP-10 Audio Producer: sound card
and Audio Toolworks software; provides
desktop digital audio workstation '
capability for use in a PC-compatible
computer.

Sierra Automated Systems
32000C: studio communications
system; up to 32 users within one 3RU
frame.

Control panels: IFB control panels for
SAS 32000 series communication system.
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“You Finip A VViNNING GAME PLan
To Increase Copier ProbucTiviTy AND REDUCE
~ OperaTiNg ExpensEs, You Go For T

Chuxck Dey
CHampionsHIP CoAcH
Eusiress is like sports.
To mn, you've got to make sure your team is performing to the maxime.
That's why Sharp has developed a Winning Game Plan for copiers.
This 200klet can help you find the right Sharp Copier that’s going to gi2 vou
abig j.mz in productivity and reduce operating expenses.
Copiers like Sharp's SD-3075 high-volume duplicating system-a phenom2nd
p aver zhet gets the job done at 75 copies-per-minute. It has ev2ry advancez
fea-ure 3¢ standard. It collates, staples, handles 2-sided copies, report covess,
ir serts ard computer fanfolds. o~
I act, this powerful, reliable workhorse does itall. So czli ﬁﬁ{‘,‘lﬁ
for jor Vinning Game Plan today. Or fax 1-800-3-SHARP-3. g~
ER

We guarantee it: with performance like this, there’s no way 5
yaLre 202 going to come out ahead.

CALL 1-800-BE-SHARP FOR YOUR
WINNING GAME PLAN FOR COPIERS. cor

H

FROM SHARP MINDS

COME SHARP PRODUCTS”
LCD
w N A
\ A 1993 Sharp Electronics Corporation.
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o
-

MONITOR
DACs

Figure 2. Basic block diagram of a digital audio mixing system.

Continued from page 31

to the outside world. In several respects,
thisis amore complex task than the equiv-
alent interface of an analog mixer.

Three components of audio signals must
be conditioned: timing (absolute or rela-
tive), frequency (sampling frequency) and
phase. This means that digital mixers must
be phaseand frequency synchronous with
their input signals. These input sources

ple or subsample. SMPTE time code is the
most widely used reference for time-shar-
ing events and synchronizing streams of
audio. However, the use of conventional
code is difficult in some applications of
digital audio primarily because of the non-
integer relationship between most audio
samplingrates and NTSC video frame rates.
Remember that frequency sync doesn’t

any given point doesn’t guarantee frequen-
cy sync throughout. Thus, the following
observations about digital systems apply:

* Asystem that provides time synchroni-
zation only at any specified point is called
a lriggered system.

» Asystem that provides frequency sync
onlyis considered one that can be synchro-
nized.

¢ Asystem that can provide both contin-
uous time and frequency synchronization
simultaneously is capable of resolving.

A digital console first has to contend
with frequency synchronization. A video
source or AES-11 Digital Audio Reference
Signal is usually preferred for this digital
“house sync” signal because of its tight
jitter/accuracy specs. The AES3-1985/1992
Recommended Practices specifies a high
level of frequency accuracy that digital
console manufacturers try to meet.

Unfortunately, the console may be cal’ed
upon to digitally interface with signals
fromsome digital recorders and outboard
audio processors that don’t meet this suec-
ification. The only way to solve integrity
problems with digital I/Os is to choose a

master reference with good frequency ac-

alsomust be time-synchronous tothe sam- |

CLOSED CAPTIONING

CHEETAH SYSTEMS
the Worldwide Leader in

guarantee time sync and that time sync at

( )
INTERFORMAT

Closed Captioning offers the most advanced and

comprehensive line of captioning solutions available.

CHEETAH SYSTEMS

TYPE 734 —RGBS to Y, RY,B-Y T
TYPE 735—Y, RY, B-YY to RGBS ‘
|

is the only vendor offering a complete line of T — - .

cross compatible captioning
products with 24 hour support, 365 days a year.

|

|

Join the leader! ¢ Absolute conversion accuracy !
|

¢ Long term stability

¢ 10 MHz bandwidth

¢ Adjustable Y setup

* On-board horizontal phasing !
¢ Comp or non-comp RGB outputs

¢ Betacam, MIl or SMPTE/EBU levels }
¢ 525 or 625 line operation

Call us for more information and

our demo videotape at 800-829-2287.
"Se Habla Espanol"

109 Fourier Avenue i
Fremont, CA 94539-7482
Voice/TDD: 510-656-0700

Fax: 510-656-0527

broadcast video systems Itd. |

40 West Wilmot St., Richmond Hill, Ontario L4B 1H8
\ Telephone: (416) 764-1584  Fax: (416) 764-7438
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curacy and stability to which all sources
can be reliably referenced.

The primary physical
difference between
analog and digital

mixers is the latter’s

ability to act as a
virtual console.

A separate matter is phase synchronic-
ity. This dictates that all components in a
production system must be phase-locked
(i.e.,alldevices’ events happen at the same
time). This includes sample edges, chan-
nel-status block edges and video sync edg-
es. All of this seems fairly straightforward
until you remember the non-integer time-
code/sampling relationships mentioned
earlier. For example, there are 1,471.47
samples per NTSC (29.97 {/s) video frame
at 44.1kHz, or 1,601.60 samples per NTSC
frame at 48kHz. This means that the sam-
ple edges only align every 10 frames at

Match your
electronics
with our

EDITING
CONSOLES

No matter what editing system
you use, Winsted offers Editing
Consoles to match your
requirements! Our designs are
based on consultations with
professional users like yourself
You've chosen your equipment
carefully, to meet your specific
needs. Now choose the Editing
Consoles that fit your equip
ment—quality consoles from
Winsted,

For our free full-color
FULL-LINE CATALOG
call us toll free:

800-447-2257

44.1kHz or only once every 100 frames at
48kHz. Thus, sample accuracy dictates
which particular sound sample lines up
with the first video edge. At 20kHz, this
condition might lead to a 90° phase shift
between machines.

A more serious problem is the Channel
Status (CS) sub-block boundary used in
the AES/EBU professional digital audioin-
terface and IEC 958 Type Il (the consumer
digital audio standard). EachCSblock runs
for 192 samples. If two different but sam-
ple-synchronous signals are being mixed,
assigning certaininformation tothe mixed
output is difficultif the blocks werenot CS-
phase synchronouswhentheywereinput.
Therefore, manufacturers choose a point
where the video sync used for time-code
phaseaccuracyand the sample clockused
foraudio phaseaccuracy are tied together
absolutely.

Conclusion
Increasingly mature DSP applications
hold great promise for the broadcast pro-
duction community. Increased cost-effec-
tiveness and processing capacities have
provided numerous facile and inexpensive
audiodevices.

THE WINSTED CORPORATION
10901 Hampshire Avenue So. « Minneapalis, MN 55438 « 612-944-8556

Preferred by Professionals Worldwide

FAX: 612-944-1546
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Clark listens to its customers and designs its complete
line of audio/video cable accordingly. Now you can
listen to Clark's new 700 Series snj(es

that are designed, as usual,
with the customer in mind.
Why not give

Clark a listen?

Affordable digital
audio mixing plat-
forms could mean the
end of analog-to-
digital transition in
the audio production
world.

Affordable digital audio mixing plat-
forms could mean the end of analog-to-
digital transition in the audio production
world. The digital mixing platform is the
ultimateand most centrallink in the audio
production chain. Once this migration is
complete, the digital whole will be greater
than the sum of its parts, and broadcast-
ers will reap the benefits of a digital sys-
tem’s increased production power.

=) For more information about digital
audio processing, circle (301) on
Reply Card.

Cables available
cut o length and
terminated to

your specs.

‘EADK yvity

1-800-CABLE-IT!

1801 Holste Road ® Northbrook, IL 60062

Listen to Clark!

Circle (61) on Reply Card

August 1993 Broadcast Engineering 83


www.americanradiohistory.com

APPLICATION NUMBER OF STATIONS CHANNELS PER STATION
Music Production 1-3 4-48
Radio Production 2-5 4-16
Radio, On-Air 2-20 4-8
Radio, News 2-75 4-8

Table 1. Estimated requirements for audio data networks in various applications. (Source:

Sonic Solutions)

Continued from page 42

achieve approximately 37% overall ef-
ficiency, but in the short term, the data
rate can fall to zero. This would be
deadly in media applications.

In token ring networks, each node
has two ports — an input and an out-
put. The output of one node connects
to the input of the next, with the final
output connecting back to the first to
form aring. A special bit-pattern, called
the token, is used to signal which node
has the floor. Only one node can hold
the token at a time. The node holding
the token has an allotted time to speak
before the token is passed to the next
station. The token proceeds at high
speed around thering, so there is never

a danger of collision, and available
bandwidth is shared efficiently.

Local vs. central sound storage

There are two common approaches
to configuring storage in networked
systems. Many networks are arranged
around one or more file servers in
which data and programs are stored.
This topology is favored in many busi-
ness applications. An alternative is the
distributed network, where network
terminals operate as effective peers.
Each station is equipped withlocal stor-
age, and any station can function as
both server and client.

Digital audio networks emphasize a
distributed approach for two reasons.

First, usage patterns and lifespans of
audio data files are different than most
business data. Production materials are
in use for several days or, at most,
weeks. Second, the data bandwidth
capacity in a high-speed network fa-
vors distributed storage. A 100Mbit/s
network has much higher bandwidth
than commonly used hard disk drives.
Storing library materials on- a single
server in such a network makes over-
loading at the disk interface likely. By
distributing storage, clogging is avoid-
ed and more efficient use is made of
the higher bandwidth.

Finally, just as in the business do-
main, network management is a criti-
cal component to successful applica-
tion of these systems. In a distributed
storage environment, the network man--
ager must supervise the status of each
station’s drive and continually archive
files that are no longer needed.

Digital audio networks will become-
a critical part of future production and
broadcast facilities, allowing the full
power of non-linear production sys-
tems to be experienced by users.

=) For more information on networks

for digital audio workstations, circle
(311) on Reply Card. 3

EVERYONE’S DOING IT!

=, i :

From the big guys. o the affiliates, all the way
down 1o the local access channcls. Let the
viewer know where the program’s coming from!

A CREATIVE SOLUTION

To YOUR STL

824 IMAGE INSERTER
+  Self contained unit, one rack unit high.
+ Image size, corner screen to full frame
+ 24 bit true color
+ Builtin inear keyer, 256 step
+ 16 million colors on Screen at any time
+  Resolution 720 x 480
* Autofade in / out
¢ NTSCin/out
+  Non volatile cmos memory

824P IMAGE INSERTER
+ Same as 824 /PAL version, pixel
resolution 720 x 512

808 IMAGE INSERTER

+  Self contained unit, one rack unit high.
Image size, carner screen to full frame
24 bit color (paletted)
Built in linear keyer, 256 step
256 colors on screen at any one time,
from a palette of over 16 miliion colors
Resolution 720 x 480
Auto fade in / out
NYSC in /out
¢ Non volatile cmos memory

808P IMAGE INSERTER
¢+ Same as 808 /PAL version, pixel
resolution 720 x 512

908 MULTI IMAGE INSERTER

¢ Self contained unit 1 rack unit high
Floppy drive 3.5" 1.44mb high density
Full RS232 communications port
Programmable input port
Mouse controfied/menu driven
Image size corner screen 1o tull frame

. e

.o

e e

(603) 893-7707 FAX (603) 893-7714

LOGOS "\,

+ Images repositionable
+ 24 hit color (paietted)
¢ Built in linear keyer 256 step
Resolution 720 x 480
Auto fade in / out

+
+
908F MULTI IMAGE INSERTER
+ Same as 908 /PAL version pixel resolution
720 x 512

950 MULT! IMAGE/ VBI DECODER
Same as 908 wilth added ability to execute command
code, embeded within the vertical interval of incom-
ming video signais

+  Enables remote control and insertion of
logo,s at affiliate stations

9000 IMAGE MANIPULATOR

Self contained unit 2 rack units high

Mouse/keyboard controlled, menu driven

Floppy drive 3.5" 1.44mb high density

Full R$232 communications port

1 AT/ISA buss exspansion Siot

NTSC frame capture {256 level grey

scale)

24 bit color {paletted)

Video manipulation {edtting, resizing,

linear keying)

» Catalog and storage (o internal hard
drive.

+  Builtin linear keyer 256 step

¢ Imports image tie formats PCX, IMG,
TIFF, TARGA, BMP, etc.etc!

OPTION 1: 3000 PREVIEW BOARD
4 Allows full on line editing and switching
between preview and program frames

ra’ qll
L._ Lo syslems, inc.

Southeast Salem Business Park
78 Raymond Ave. Unit 8
Salem, NH 03079

LI IR

..
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If you've been
puzzling over your
STL options,
consider how
digital T1 fis.

A digital STL
over T1 lines is a
reliable, cost effec-
tive alternative to
radio STL. T1
STLs handle CD
quality uplinks and
backhaul, as well as
’ " transmitter alarm
monitoring and conventional voice with
ease. And, plenty of room to expand
without FCC type approval concerns.

Intraplex offers the broadest range
of digital T1 solutions for your STL,
TSL, and LMAs. Talk to us about a
creative digital T1 solution to your
STL puzzle. Today.

Intraplex, Inc. (508) 692-9000.
In Europe, (44) 296-66-1748.

Circle (63) on Reply Card
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T
Professional
Services

l:al’;t ':"Il’;t "i'l'!|gn%i!'sis!lll|" F\J]E:r & F | | JOHN H. BATTISON PE.
A full service STATE-OF-THE-ART ENGINEERING FOR AUDIO & VIDEO CONSULTING BROADCAST ENGINEETR\,/
Company providing... Serving... FCC APPLICATIONS AM, FM, TV, LP’
« Consullation o Cﬂb': g;:g*ms JIRNCKEYSYSTEM. Antenna Design, Proofs, Fieldwork
 Engineering & Design o Corporate Facilities DESIGN & DOCUMENTATION ' i
o Instalfations o Broadcast Facilties EQUIPMENT SALES 2684 State Route 60 RD *1
 Training o Teleproduction Facilities CAD SERVICES Londonville, OH 44842
52 Ralph Street, Belleville, NJ 07109 (201) 751-5655 1465 PALISADE AVE., TEANECK, NJ 07666 / (201) 837-8424 419-994-3849
. . . o o Associar
[5q] Radio/Tv Engineering For Classified Advertising or .:-. e
E Company Professional Services : —— ———
| C “Serving Broadcssters over 35 Years” inform‘oﬂon Business Development » Marketing » Public Relations « Writing
: Call Renée H blet t Curmis J. CHan
all kenee nampleton a Principal
COnNSUTLAI2Z'S Norwood ] Pat Pres. i
i s e e _ 2217 Loma Verde Drive Fullerton, CA 92633 USA
Ph. (809) 528.1006 & Fax. (805) 5261963 (913)967-1732 Phone: (714) 447-4993 Fax: (714) 578-0284

TR
Classified

FOR SALE

TELEVISION TRANSMITTER (USED) FOR SALE: GE model
TT530C (1968) operating on CH 5 with 22 KW TPO com-
plete with Vestigial Sideband Filter. Make offer. Steve
Arnold c/o Calif. Ore. Broadcasting, 125 S. Fir St., Medford,
OR 97501 or call 503-773-4033.

SONY . AMPEX . BTS . DUBNER

GRASSVALLEY . PANASONIC
If You're Looking For the Best in Used Equipment
TRANSLADORES USADOS. $6,000.00USD TAL COMO ESTA and You Want the BEST: . DEAL . VALUE . SERVICE

O $7,500.00USD EN SU PROPIO CANAL. 1-800-882-1099

RON BARNES. CALL MIDWEST: (708) 251-0001 . CANADA (604) 850-7969

DE VENTA, ALGUNOS TTC UST-106A 100W TELEVISION

USED SATELLITE EARTH STATION FOR SALE! «6.1

meter, 2-port Antenna e Environmentally controlled £ AUDIONVIDEO E).(CHANG.E INC

Shelter = C Band » 110 Partial Motion » Up/Down €on- 1131 Central Ave. Wilmette._ lilinois 60091 !

verter ¢ All amplifiers. Call Bill Bullock (415) 616-3401. International Brokers and Appraisers Serving the Audio / Video Industry
FOR SALE Panasonic DM7010 MII Camera/VCR Dockable X

Systemn. Three 2/3" CCD's, 750 Lines, 62db S/N, Digital Circle (65) on Reply Card

Processing. New/Full Warranty. $13,000 ($24,000 Retail).
Many Other Models Available. (800) 233-2430.

SCSRTI SCA card with excellent crosstalk rejection, r N
$20.00. Superradio Il with advanced IF filter for even 4 AFFORDABLE SMPTE A CALL US ¢, yewancrebuit
better selectivity, plus SCA, $95.00. Performance guaran- Radlo Broadcast Equipment
teed. 1-800-944-0630. TIME-CODE FROM HORITA 5 HALL
SONY 1 INCH BVH-2000, 1100A w/Warantee. Betacam, Desk Top Models, 2" x 3" x 4" I E Electronics
Cameras, TBCs, Decks, Monitors, or call for replacement AD or Battery (80 ) 9 6466
parts. Refurbished slant guide assemblies—$150. We buy ) 4) 974-64
;Lesa; latemodel equipment. (609) 786-1709. (215) 836- YV][ ?r?lg‘-léolggeggr:nector ......WGSO & 1305-F Seminole Trail e Charlottesville, Va. 22901
. = Search Speed Reader
U47's and other NEUMANN Tube or Fet mics for sale. = Serial 0utpuTtMt0 [V
Reinhard Klippel, Witzlebenstr. 39, D-14057 Berlin. Tel. and PC-LOC
030-322-4268, Fax: 030-322-1939. Written offers preferred. gtl‘%‘?_d;;%'g Pak . ABEKAS A-53D 3D
RIOHIRAEKES Special effects generator with warp
: HORITA, P.0. Box 3993, Mission Viejo, effects option installed. Page turns,
ﬁ " I"\g(t’cll\‘ ':e cs°“:"°| \\CA 92690 (714) 489-0240. ) twists, bends, etc. Cost $60,000+ Sell
ching Jystem $35,000 or best offer. Mint condition.
_ RS-422 NORMALLED PATCHING
LU LT T T T TTTTTITITII T SONY BVU_150

’IIIIIII Illlllllllllll'
E 3/4” portable VCR (2). Mint condi-

( J'E: u tion w/time code. Cost $8,000 Sell

SewiFan oo : TESTS 18% BETTER THAN SONEX! 9 .
St 6’ 867-8510 COSTS LEss! BETTER cOLORS! BETTER cuTt| | 2500 each

Circle (64) on Reply Card 1.800.95.WEDGE (5 16) 6730777
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| FOR SALE

Their Way

1. Only new equipment
or used equipment
Salespersons

2,
3. Limited inventories,
4. Sales pitches

5. Sell equipment only

BCS is changing the way
vou buy video equipment |LA-818-551-5858

he Broadcast Store

1. New equipment and
used equipment.
2. Sales Engineers

3. 15,000 piece s of gear

4. Technical Newsletters
5. Buy,consign, sell, trade
Im

NY-212-268-8800

lIlAlEl
STORE INC

Circle (66) on Reply Card

Hot Weather, Cool Deals..

SONY DVR-10 D2 VIR $28K
SONY BVC-10 Betacart $85K

SONY BVH-3100 1* VTR w/TBC $26K
SONY BVH-2500 1* VIR w/ TBC $17.5K
CHYRON 4200 Character Generator w/
MGM, 2nd Channel, and either motion o
Chameleon Graphics starting at $17K
TEK 110-S Frame Sync $4K

B FOR-A FA-420 TBC w/ remote $2K

E UTAH SCIENTIFIC boards, chassis, and
remotes for AVS-1B series router

MICDR VIDEO EQUIPMENT
CHICAGO 3123344300

NEW rrROM
COMTRONIX SYSTEMS, INC.

HIGH PERFORMANCE VHF /UHF
SOLID STATE

AMPLIFIERS

UP TO 200 WATTS PLUS

SEND FOR INFORMATION
L 413/785-1313 FAX 413/739-1352
Circle (67) on Reply Card

[TRAINING
FCC GENERAL CLASS LICENSE. Cassette recorded

lessons with seminars in Washington. Newark, Philadelphia.
Bob Johnson Telecommunications, Phone (213) 379- 4461

= 913-967-1732
LASSIFIEDS Ask for Renée.

EQUIFMENT WANTED

WANTED: USED VIDEO EQUIPMENT. Systems or com-pon-
ents. PRO VIDEO & FILM EQUIPMENT GROUP: the largest
USED equipment dealer in the US.A. (214) 869-0011.

RS422 VTR REMOTE CONTROL

with TIMECODE DISPLAY & JOGWHEEL

SONY, AMPEX, JVC, BTS
PANASONIC, HITACHI

Low Cost — Lots of features

DNF INDUSTRIES
(213) 650-5256 « LA, CA 90069

Our Factory Direct Cases

prices Custom
can’t or Stock
D Sizes
beat.

Call for 800-645-1707

Catalogue or Quote InNY 516-563-1181

Roadie Products Fax: 516-563-1390

(/ _NEW— MULTIPLE INJOUT )

VIDEO DA.....$229
PC Card Version.....$§179
‘The wideband HORITA VDA-50 video distribu-
tion amplifier is user configurable for number of
inputs and outputs. Desktop version is a 1-IN/6-
OUT (1x6) or dual 1x2-1x3; rackmount version
($319) is a 1x8, dual 1x3-1x4 or 1x2-1x5, or triple
1x2: PC card version is a 1xb or dual 1x2. Level
and EQ adj.. BNC connectors plus one looping
input with terminator switch. Use in desktop
video systems or three on a single rack provide
up to 24 outs for video duplication needs. '

UNCONDITIONAL GUARANTEE.
Contact your local video dealer or HORITA,
P.0O. Box 3993, Mission Viejo, CA 92696 (714)

\\489 (240 }J)

FOR SPORTS REMOTES
USING DIAL-UP TELCO

e Line level inputs and cutputs
...’|I PRl a simple 2w to 4w

conversion; can listen
transmit and receive
simuftaneously; battery
— - , small size (4.5" x«
[~ e © 15" x §) comes with a
| e e | carrying case
@ Q K] MENTION THIS AD ANC
T +] RECEIVE AN ADDITIONAL

10% DISCOUNT
FP-TE TELCO INTERFACE $185.00
FREPAID ORDERS RECEIVE A 20%
AND FREE SECOND DAY FREIGHT
THPS OF 18 Ay E DMLY
USA AND CANADA ORDERS (800) 634-3457

FAX ORDERS (800§ 551-2749

SESCOM, INC., 2100 WARD DRVE

HENDERSON, NEVADA 89015 USA

TECHNICAL HELP (702) 565-3400

CALL OR WRITE FOR YOUR FREE 56 PAGE AUDIO CATALOGI

| HELP WANTED

]

TV MAINTENANCE ENGINEER opening in Upstate New
York. Large facility loaded with state-of-the-art equip-
ment. Must be capable of troubleshooting studio
equipment to the component level. Experience in main-
taining digital and microprocessor-based equipment
required. UHF experience a plus. Send resume to: WXXI
Human Resources, PO Box 21, Rochester, NY 14601. EOE.

ELECTRONICS FIELD/SHOP ENGINEER. Swiderski Elec-
tronics, Inc. located in the Chicagoland area. is looking for
an Electronics Field/Shop Service Engineer with a min. of
2 years exp. Individual to work with Broadcast/Industrial
Y," 34, & 1" VTR's and related equipment. Full time
position. Full company benefits. Send resume & salary
history to: Human Resources Dept., 1200 Greenleal Ave.,
Elk Grove Village, I1. 60007. Fax resume to: (708) 364-5014.

BROADCAST RECORDING TECHNICIANS. National Pub-
lic Radio currently has openings in the Audio Engineering
Division for Broadcast/Recording Technicians. Candi-
dates must have live on-air production multi-machine

mixing and intensive remote experience. NPR technicians.

must work shifts throughout the broadcast week (24
hours, seven days) and travel as needed. Experience with
all analog broadcast and high quality recording equip-
ment is essential. Familiarity with digital editing,
multi-track recording is desirable. Applicants must be
dependable. To apply send cover letter and resume to:
NPR, 2025 M. Street NW, Washington, D.C. 20036. ATTN:
Dept 541. NPR is an Equal Opportunity Employer.

UHF TRANSMITTER ENGINEER. KADY-TV. an indepen-
dent television station is looking for a transmitter engineer
with a strong engineering background and 5 years of
microwave and UHF transmitter experience. Experience
with Comark and RCA transmitters desirable. Knowledge
of FCC rules a must. FCC General Class License a plus. Send
resume and salary history to: Human Resources, KADY-
TV, 663 Maulhardt Avenue. Oxnard, CA 93030. Fax (805)
485-6057. EOE/M-F.

RADIO CHIEF ENGINEER TOP 20 ADI Needed immedi-
ately. Our chief must be a hands-on, take charge engineer.
This is not an entry level position, You will be responsible
for a small staff. all studios and general building facilities.
New state of the art studios on line. AM directional ex-
perience mandatory. Major corporate ownership. GREAT
benefits! RUSH confidential resume to: Dept. 738, c/o
Broadcast Engineering. P.O Box 12901. Overland Park, KS
66212-2901. An Equal Opportunity Employer. M/F.

CHIEF ENGINEER: UHF independent is looking for hands-
on chief. Successful applicant should have maintenance
experience on both studio and UHF transmitter equip-
ment. Minimum three years supervisory experience as
either chief or assistant chief required. Must possess good
communication skills and be computer literate. Great
opportunity with a young. growing independent station in
a very desirable location. Send resume to: (ieneral Man-
ager. KTVD-TV, 11203 East Peakview Avenue, Englewood.
Colorado 80111. EOE/M/F. |

TV TECHNICIAN Major metropolitan Northeast station
has an opening for a technician with extensive studio
camera experience. Individual must possess a miniimum
of 5 years experience in all phases of studio and control
room television production. Send resume (NO CALLS) to
Irwin Ross, Director of Engineering. WIPVI-TV. 4100 City
Avenue. Suite 800, Philadelphia, PA 19131. EOE

WANTED: CHIEF ENGINEER of Radio Networks. success-
ful candidates will have significant experience in satellite
systems as well as studio and remote equipment Out-
standing management and customer relations skills also
reuired. Resume and cover letter to. Dept. 736, c/u
Broadcast Engineermg. P O Box 12901, Overland Park, Ks
66212-2901.
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HELP WANTED

TRANSMITTER/STUDIO ENGINEER needed for top 50
market UHF-TV station. SBE Certification desirable. Expe-
rience Maintaining UHF full power transmitters required.
Knowledge of Type “C", Betacam SP, and U-Matic video-
tape maintenance also desired, Full time position. EOE. If
interested please send (or Fax [804] 399-3303) resume to
WGNT-TV Channel 27, Attention: George Randell, 1318
Spratley Street, Portsmouth, VA 23704.

MANAGER OF ENGINEERING SERVICES. NPR has an
immediate opening for manager of the seven person audio
maintenance unit. This position involves full day to day
responsibility for the network’s ten headquarters facili-
ties, as well as audio equipment at remote feed locations
and news bureaus. Candidates should be equally at home
troubleshooting to the component level of modern broad-
cast audio equipment, supervising a highly competent
professional staff, and participating as an active member
of the engineering management team. Job One, of course,
is maintaining the highest professional standards of tech-
nical quality throughout the NPR production and on-air
facilities. Candidates should possess a BSEE or equivajent
and/or ten years progressive experience in broadcast
audio maintenance. Applicants should possess superior
written and oral communications skills, a demonstrated
proficiency in managing an engineering team, and a pre-
occupation with achieving results. Competitive salary and
benefits. NPR is currently engaged in an ambitious relo-
cation of its headquarters facilities in Washington, D.C.
This position will remain open until filled. Send resume
and letter of interest to, NPR, 2025 M. Street NW, Wash-
ington, D.C. 20036. ATTN: Dept. 113. NPR is an Equal
Opportunity Employer.

STUDIO BROADCAST ENGINEERS needed on the Gulf
Coast of sunny Florida. Component level experience in
Analog/Digital switchers, Betacam, 1", and D2 VTR's, CCD
cameras, Robotics, Graphics Generators, and Editors. 4-
6 years studio experience, FCC or SBE certification. EEQ
Employer. Send resume with salary history to HSN, Attn:
Tim Snyder, Human Resources Rep., P.O. Box 9090.
Clearwater, FL 34618-9090

o 2010 CALILS........

New York's leading independent station, is
building the station of the future.

We are looking for a project superviser to
join our design group. The WPIX project man-
agement team will join with one of this country’s
hottest systems integration and design crews:
Sony’s SID Group.

We are looking for a dynamic, experienced
broadcasting engineer who can make things
happen quickly through experience and vision.

This may be a long term opportunity for a
person who is up to a fast track project.

Resumes may be faxed to (212) 697-6095 or
mail to: WPIX, Inc.

220 East 42nd Street, New York, NY 10017
Employment $
WPIX is an Equal Opportunity Employer
A Tribute Broadcasting Station

POST PRODUCTION ENGINEER
Excellent opportunity for an experienced engineer at our
Digital-oriented facility in sunny South Florida. Top notch
equipment that needs another top notch engineer. Good
attitude and self-starter a must, Rank experience a plus.
NO PHONE CALLS PLEASE. FAX OR SEND RESUME TO:

CHIEF ENGINEER, EDEFX GROUP
P.0. BOX 451186, SUNRISE, FL 33345
FAX (305) 593-9785

| SITUATIONS WANTED |

MOBILE EIC MAINTENANCE / VIDEO ENGINEER 20
YEARS BROADCAST EXPERIENCE INCLUDING MAJOR
TELEVISION NETWORK AND NATIONWIDE MOBILE PRO-
DUCTION FACILITIES. FCC LICENSED /SBE SENIOR
TELEVISION CERTIFIED. FOR RESUME AND INFORMA-
TION: (908) 494-9443

We are one of the largest cable TV programming companies, headquartered in
midtown Manhattan. To ensure that all of our technically-related projects
progress with timeliness and accuracy, we are seeking a strategically-inclined,
results-oriented individua! with a well-developed technical understanding of
communications technologies (i.e. satellite TV distribution, audio and video com-
pression techniques, cable technology).

Specific responsibilities will include projects related to on-going program orig-
ination (cable-related issues, sateliite-telated issues and reguiatory issues),
as well as the development and implementation of new technologies.

must offer extensive tech-

nical project management

experience, to include

technical management,

ENGINEEBI"G budget responsibilities
ence with studio and

broadcast audio/video systems; an understanding of analog and digital com-
munications systems; and the writing and presentation skills needed to posi-

tively represent the company in industry activities, committees, with vendors

and clients, are essential attributes. A college degree in a technical discipline

nlnzcmn To qualify for this highly
and personnel manage-
is preferred; the availability for extensive travel, both domestically and inter-

visible opportunity, you
ment. Hands-on experi-
nationally, is a must.

We offer a salary commensurate with your experience and education, a gen-
erous benefits package, and the opportunity to see your ideas implemented.
For confidential consideration, please send your resume, which MUST
include salary history and requirements, to;

BHA BOX #158
555 Madison Avenue, New York, New York 10022
An equal opportunity employer
| SERVICES |
Treeland Products, Tnc. quadcaslt Englqeers & Consulting flrm;:

Advertise your job openings free of charge on a nationwide scale

Seruing the world with guatity with Broadcast Employment Weekly. You will receive a free

nebecilt tubes since ! 940. issue of our bulletin with your first ad placement so you can see

for yourself why we get results! We contain the most info per

CALL TODAY FOR A FREE INFORMATION PACKET listing; are the best organized & easy to read job listing pub on

T H‘l 1:006;4-7656 T TAT the market. Call for subs or leave job ad info.
1; Wa # Covinglon,
800.624.7626 o 504893 1243 BROADCAST EMPLOYMENT WEEKLY
Fax 504-892-7323 800-922-J0BS  FAX 208-377-4202

CuLassiFiEp ApvERTISING RATES

Classified advertising now available as Classified
Display or By-the-word.

Classified Display: $119 per column inch, per insertion, with frequency
discounts available. 1 inch minimum, 10 inches maximum per ad. Blind ads $40
additional. Reader Service number $50 additional. Spot color available for $95
(color determined by publisher).

By-The-Word: $1.75 per word, per insertion. Initials and abbreviations count as
full words. Blind ads $40 additional. Minimum charge $40 perinsertion. No agency
discounts allowed for classified ads.

Contact Renée Hambleton, at (913)967-1732, for information on frequency and
pre-paymentdiscounts. To place your classified ad send your order and materials
to Broadcast Engineering, Classified Ad Mgr., P.O. Box 12901, Overland Park, KS
66212-2215.
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Ad Index

Reader

Page Service Advertiser

Number  Number Hotline
A.F. Associates, InC. .......ccoccovenennn. 55 34 ... 201-767-1200
Ampex Systems Corporation .............. 9 B 415-367-2011
Anthro Co. ..o 28 e 503-241-7113
ASSOEXPO ..ot 46 27 .. 392-481-3204
Audio Precision ........c..ccoecennivecennen. 13 10 e 800-231-7350
Audio Processing Tech.,, Ltd. ............ 67 44 ... 232-371-110X
Basys ...oocviiei 914-376-4800
The Broadcast Store, Inc. ... ...818-551-5858
BEC Technologies ............ccoeeeenenn.. 407-855-8181
Beemish, Frank R. & Company ........ 85 516-867-8510
Belar Electronics Laboratory ............ 68 ...215-687-5550
Belden Wire & Cable ................. 40-41 800-235-3364
Broadcast Video Systems, Ltd. ........82 416-764-1584

BTS Broadcast TV Systems ..... *64A-F

CanareCable, INC. ....ccocvvviieviicinns 56 35
Cheetah Systems, InC. ..................... 82 58

Circuit Research Labs, Inc. ............ IBC 2

Clark Wire & Cable .............ccccceeee. 83 61
Clear-Com Intercom Systems .......... 58 37
Compaq Computers .........c.ccccceeenene 48 .

COMETONICS ..ovveveieiiee e 67

Conex Electro Systems ..

Dolby Labs, INC. ....cccocuvviiviviicnnnee. 51 30
Enco Systems, InC. .......ccoovvriniee. 54 33
ESE oo 77 53
Flash Technology Corp. of America .75 51
FUjinon, INC. ..o 47 28
Hardigg Industries ........cc.ccocceieeennn.
Harris Allied ..........cccoooiiiineii
Hewlett Packard VID .............. 30,31,33
HIbruck ....coccveeeiiiei
Intraplex, InC. ..o,
Jampro Antennas, InC. .........ccoceeneee 34
JVC Professional

Products, CO. ...oooiiiiiiiies 21,69

*Denotes demographic coverage.

............ 800-962-4BTS
............. 818-365-2446
............. 800-829-2287

............... 602-438-0888

............. 708-272-9889

............. 510-527-6666

800-231-0900

............. 413-739-9691

... 206-734-4323
606-371-5533

............. 415-558-0200
......... 800-ENCO-SYS
............. 310-322-2136
............. 615-377-0600
............. 201-633-5600

413-665-2163
800-622-0022

800-662-0032
....508-486-3722
...916-383-1177

14,47 ... 800-JVC-5825

Reader
Page Service Advertiser
Number  Number Hotline
Lectrosonics .....cccceeeeevieciieieeee s 73 49...... 800-821-1121
Leitch Incorporated ......................... BC 3. 800-231-9673
Logitek .....occveiiiiieciie e 42 713-782-4592
Maxell Corp. of America.................... 11 800-533-2836

Midwest Audio/Video Exchange ....... 85
Milestek ..o
Nady Systems ...
Nautel Electronics ... .
Neutrik U.S.A. oo 61

708-251-0001
817-455-7444
510-652-2411
.. 902-823-2233
908-901-9488

Newton Instrument Co., Inc. ............. 64 41 ... 919-575-6426
Orban, Div. of AKG Acoustics ............ R A 510-351-3500
Otari Com. ..o 39 2. 415-341-5900
Panasonic Broadcast & TV .............. 57 e 800-524-0864
Polyphaser Corp. .....cccceovviiiiinnnnns 15 11 .. 800-325-7170
Pro-Bel, INC. ...coocieiiiieiini e IFC 1. 404-396-1971
QS| Systems, INC. ....cocovevveieiirnne, 84 62........ 603-893-7707
Roland Corp. US.....cocoivinincns 36-37 21 ... 213-685-5141
Sadie, INC. .ccooovviiiiiriiireeeee 35 20 313-572-0500
Sanix Corporation ..........ccccevreeneene. 89 .. 708-677-3000
Society of Broadcast Engineers ....... 80 317-253-1640
Schmid Telecommunication ............. 65
Sharp Copier Division ...........cccec.e.... 81
Sierra Automated Systems ......... 19,76 13,52 ........ 818-840-6749
SMPTE .o 42 25 ... 914-761-1100
Society of Broadcast Engineers ....... 80 317-253-1640
Solid State Logic, Ltd. .........cccceneneeee 17 12 800-343-0101
Sony Business & Professional

Products Group ........ccccceceeneee 24-25 800-635-SONY
StOreel ..o 404-458-3280
Telemetrics, Inc. .. .. 201-423-0347
Telex Communications 800-554-0716
Total Spectrum Mfg., Inc. ............ 43,45 26.......... 914-268-0100
Vega, A Mark IV Company ............... 27 15......... 818-442-0782
The Winsted Corporation ................. 83 60........ 612-944-8556
3M Pro Audio/Video

Products ......occovveneniiiereicnne 53 32.......... 612-733-1959

Advertising s '_Ies:.ﬂ

NEW ‘mmw YORK
Conprabenn. & .-brm Terires
ek Cisirdn

T Presichent Street
Brockiyn, NY 19231
Telephone, (7181 MI2-4433
FAX I (TI8) 5224751
.F«-mnm.' Meimn

Telephine 212, mumzs
FAX: (212} 3320663

#RE Tth Avenas, 3 Floor
New York, NY 10106

DXFORD, ENGLAND

Bictard Wooley

Inleries Pirkdishing Comp;

Lomit 3, Farm Rusines Centre,

Eilien Resait, Diedidiugsn,

Oxford QX5 4T Fngland

Telaphome; [IR6) 379

FAX: (860 SH040, Telen: RAT450 BHS O

HANT hMD‘MPA LM..'IF ﬁ‘ﬂ.-\ BRI
M Mgz o ummtw»w-ﬂdprm: -:n:p

e Porfmin
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THE BENEFITS
OF OUR
EXPERIENCE.

Custom Sound
Superior Flexibility
Wide Coverage
Extraordinary Fidelity
Integrated Solutions
Exceptional Service
Powerful Performance
Absolute Control

FM Signature Series

When you purchase CRL products, you are not just
buying exceptional audio equipment. You are also
receiving the benefits of years of professional ‘hands
on’ audio experience, the quality of master
craftemanship, product reliability and unparalleled
personal service.

CRL manufactures a complete line of audio processing
equipment for AM, FM, SW and TV. Call us now for the
name of a dealer in your area and find out how you can
benefit from our experience.

Nawe\:a\k/ﬁhor&wavc

fo)el‘l.eﬂ ce
Tefiaglﬂy

/rjer/b/m ance

CRL SYSTEMS

2522 West Geneva Drive  Tempe, Arizona 85282
BOO/53B-7648 ©O2/436-0668 Fax 602/436-6227
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HEDCO's 16X “Series
packs exceptional value
in every box...

Whether for general purpose switching or wideband routing,
the 16X/ Series packs in any combination of modules:

- 16 x 1 video with stereo audio in 1RU
- 16 x 1 component video with stereo audio in 2RU

plas
b
14 .
/a&’ -16 x 1 RGBY in 2RU
/a&’ - expandable to 64 x 1 video or stereo audio in 2RU
,0%«? - a wide selection of local and remote panels

/f L reed to switsh . . . switeh to HEDCO/

Call toll free: 1-800-231-9673 U.S.A., 1-800-387-0233 Canada

HeDCO

A DIVISION OF LEITCH

Leitch Incorporated/HEDCO, 920 Corporate Lane, Chesapeake, VA 23320, U.S.A. - Tel: (804) 548-2300 Fax: (804) 548-4088
Leitch Video International Inc.. 220 Duncan Mill Rd., #301, Don Mills, ON, Canada M3B 3J5 - Tel: (800) 387-0233 or (416) 445-9640 Fax: (416) 445-0595
Leitch Europe Limited. 24 Campbell Court. Bramley, Basingstoke, Hants., U.K. RG26 5EG - Tel: (256) 880088 Fax: (256) 880428
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