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é6hut have you ever
built a big one???_

asked NBC, CBS, RTO 1992 Olympics (International Broadcast Center), Sunset Post, .
Video Post & Transfer, U.S. Air Force, Mills/James Productions, -

University of Arizona, The Family Channel,
NEP and The United Nations.

Looking
100MHz ahead...

SYSTEM 5 A/V routing switcher met their
specs. Its 100MHz bandwidth is essential for
computer graphics and advanced TV signals. It

can be configured up to 1024 x1024 with multi-level
control (up to 16), SYSTEM 5 is a disc based system,
has virtual matrix mapping, full system reconfiguration
...and it maintains system specification integrity.

And there are scores of smaller SYSTEM 5s installed by a
wide range of users from airlines to telco companies.

66Are you competitivg?” Call us.

NBC routing switcher
for 1992 Olympic
Summier Games in

Barcelona, Spain

Pesa America, Huntsville, AL
205-880-0795 - Fax 205-881-4828
Burbank. CA B00-323-7372 2
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Probably not. But the new ratio. Result: your on-the- easier-handling
Shure VP64 microphone scene reports cut through microphone any-
could go on with show, background clutter to | where. Allof which
after show, after show. make sure your audience makes the compet-
: gets the message. What's itively priced VP64
The new Shure VP64 is more, the frequency the best value in
good news for broadcasters response is tailored for it’s class.
— and their audiences. unbeatable speech clari- See the biggest
In short, it delivers all ty and crispness, while news in broadcast
the qualities you demand all but eliminating microphones
for a broadcast microphone boominess and low today at your Shure dealer.
— and then some. A high- frequency back- For more information, call
energy neodymium magnet ground noise. 1-800-25-SHURE.
in the VP64 maxi- And you won't The Sound Of The
mizes signal-to-noise find a better looking, Professionals®.. Worldwide.
SHURE

If YouWere Dropped
6 Feet Head First,
Would You Still Be Able
To CoverThe Story?
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AUDIO TECHNOLOGY UPDATE:
DIGITAL SOLUTIONS

The fumiliar world of analog audio is being
shaken by a number of new digital formats
and solutions. Consumers and professionals
alike are discovering that new and cost-
effective digital products are available.
Audio production at radio, TV and
nproduction facilities relies more on digital
hardware than ever before. Although the
quality advantages provided by digital are
usually obvious, engineers and producers
rely on the technology because it solves
problems. This month's issue examines the
problem-solving advantages of digital
hardware.
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26 Digital Audio Processing Production Tools
By Curtis Chan, professional audio, broadcast and video consultant
The range of possibilities continues to grow.

32 Digital Audio Processing for Transmission (Special Report)
By Dennis R. Ciapura, Noble Broadcast Group
An examination of today's digital audio broadcast processors.

46

Replacing the Analog Cart Machine
By Skip Pizzi, technical editor
In the new world of broadcast audio recording, life imitates cart.

52  Using DAT in the Field
By Flawn Williums, Nutional Public Radio
DAT makes a great acquisition format — but chouse your hardware carefully.

Digital Radio Update
By Skip Pizzi, technical editor
Tomorrow's radio is laking shape today, but much still hangs in the balance.

OTHER FEATURES:

60

64  Video Production Switcher Update
By Andy Sheldon, Abekas Video Systems
Switchers lead the way in integrated control.

72  Multitone Audio Testing
By Bili Thompson, Tektronix
Modern DSP techniques make implementation of this old idea a reality.

ON THE COVER
Today's competitive environment requires that stations provide their audiences with
the highest-quality audio possible. Although the addition of new hardware may
allow a lacility to offer its customers or audience unprecedented fealures or
services, it also may result in increased revenues and visibility within the
community. (Cover credit: Photography and console — Solid State Logic; facility —
WMAQTV)
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The Digital Video Jack
For The Future...

IS The One You Already Have.

As you prepare for advanced high provide low return loss and true 75 ohm
bandwidth applications such as g impedance, it can easily handle high
serial D1, D2, D3, HDTV and O ' rate digital signals up to 600 MHz.
high resolution computer y r-.;._ 4 For more information and the

graphics, one thing is for sure. o 9

The ADC SJ2000 Dual Video Jacks &  Spe

you've been using for years are -
. ready to handle any high rate digital

application you can throw them.

Because the SJ2000 is designed to

name of your local distributor,
call us at 1-800-726-4266.

e
N BT o
) 1 ~Telecommunications

4900 West 78th St.. Minneapolis, MN 55435
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News

By Dawn Hightower,
senior associate editor

TV digital compression
delivery in contract
phase

Cable Television Laboratories’
{CableLabs) process to obtain digital com-
pression and transmission equipment for
use by the cable TV industry and public
television is moving to the next phase. The
first phase has achieved two goals: 1) to
accelerate the use of digital compression
in the delivery of the current NTSC TV sys-
tem to the home: and 2) to facilitate the
cross-licensing and interoperability of this
digital compression technology.

In the next phase. systems will be select-
ed for testing. and individual contracts to
buy equipment will be signed. CableLabs
announced the digital TV Request for Pro-
posal (RFP) last fall.

CableLabs” RFI* partners — ’lele-
Communications, the Viacom Network
unit of Viacom International and the Pub-
tic Broadcasting Service — foresee testing
in mid-1992 and equipment acquisition in
late 1992 and early 1993. Certain par-
ticipants intend to buy digital compression
devices that would allow program suppli-
ers to provide multiple program services
on one satellite transponder to cable head-
ends. public TV stations and educational
institutions. as well as multiple programs
in one channel over cable to the home.

The nine parties that responded to that
RFP are: 1) AT&1. ComStream Corporation
and News Datacom: 2) C. Itoh & Co. of Ja-
pan: 3) the Digital Television Consortium,
which includes OAK Communications,
Leitch Video International and C-Cube
Microsystems; 4) General Instrument Cor-
poration’s VideoCipher Division; 5) Mac-
rovision; 6} Magnavox CATV Sys-
tems/ Philips Electronics NV, and Hughes
Network Systems; 7) Scientific-Atlanta/Ze-
nith Electronics; 8) Thomson Constuimer
Electronics supported by the David Sar-
noff Research Center; and 9) Toshiba's lm-
aging & Information System Division.

Approving licenses
should be altered

The National Association of Broad-
casters (NAB) feels federal regulators
should alter the methods used to approve
broadcast licenses. However. it should re-
ject any random selection process, such
as lotteries, because these schemes would
not properly test the fitness of would-be
broadcasters.

4 Broadcast Engineering July 1992

Comparative hearings are used by the
FCC, using different criteria to measure
the fitness of broadcast station applicants.
NAB said this process should not be aban-
doned. One reason is that it requires ap-
plicants 1o be aware of the needs and in-
terests of their communities and to
provide programming and other services
that meet those needs...." in accordance
with the Communications Act.

However, NAB believes some tinkering
is necessary lo ensure the license evalua-
tion process evolves with the times. For
example. NAB believes the FCC should de-
pend less on outdated criteria and give
more weight to preferences that reward
stalion management practices that show
a commitment to serving the local com-
munity.

License preferences should be granted
to station applicants who have identified
the need for new services in a communi-
ty, who commit to long-term operation of
a new station. and who demonstrate a
realistic proposal to ensure a local mar-
ket can support the successful operation
of a new station.

NAB also suggested that the FCC focus
its allention on new standards for com-
parative renewal hearings for existing
broadcasters. NAB called attention to its
pending FCC petition asking for changes
in the FM allocation policies. and pointed
out that these changes might reduce the
number of comparative hearings because
applicants would have to show the mar-
kel can support an additional station.

The FCC should continue to provide spe-
cial preferences to increase minority
ownership in broadcasting.

SBE regional
convention builds on
20 years of experience

SBE Chapter 22 in central New York,
with the cooperation of the Binghamton.
Rochester and Albany. NY, SBE chapters.
will be holding its 20th regional conven-
tion in Syracuse. NY, Sept. 25. The event
will be held at the Sheraton Convention
Center in Liverpool. NY. from 9 a.m. to 5
p-m. Admission is free.

www.americanradiohistorv.com
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Nikon ENG/EFP lenses. happen loyour Nikon lens, a simple call ENG/EFPd lensesg oganz maxg you
to our Nikon Express Loaner Service look good, call 52-NIKON or
2 you aead {9,100k good. hetiine wili get you a loaner lens (516) 547-4355 for our complete
overnight. So you don’t ever have to brochure. Or write: Nikon Electronic
worry about a crew being cut of action Imaging, Dept.D1, 101 Cleveland
untit you can get a lens repaired. Avenue, Bayshore, NY 11706.
To fearn more about how Nikon

SHOOTING STARS.

When you're on location with a CCD
camera reaching for the best shot
possible, you need ENG/EFP lenses that
are compact, lightweight, and easy lo
maneuver. Lenses with the Hexibility to
adapt to eny situation. Lenses with all the
star qualibes found only in a Nikon.

Our ENG/EFP precision lenses are
created from the same superior glass
and coating lechnology that have made

Nikon the world renowned name in
optics. Which means they're made with
Nikon's exclusive Extra-Low Dispersion

(ED} glass. And lrealed with special anti-
reflection coatings to minimize ghosts
and flare. Plus, their strong magnesium —
housing makes themn extremely durable. -
So no matier how tough the assignment,
Nikon ENG/EFP lenses are even tougher.
Our full line of outstanding ENG/EFP : 2
lenses includes the Nikon S9x5.5 wide & | il

angle lens — perfect for tight, close-up 1955

shots. The Nikon S13x8, with its unsur-

passed focal fengtn and range. The
all-purpose Nikon S15x8.5. And the eco-
nomical Nikon 513x9.

Want to create special effects with
your CCD camera? We have two
ENG/EFP converters that will allow you
to use your whole bag of Nikkor 35mm

SLR ienses. One lets you use wide angle
lenses down to an effective focal length
of 2. mm. The other lets you use long

focal fenses out to 1200 mm.

And in the tniikely event ‘
something should o

L Yo

.......

EL scrnomc IMA GING

——t—t—t—tC— A ——t———f—

©1992 Nikon inc.
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Glass

houses
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Editorial

One of the advantages of being the editor of a magazine is that [ have the opportu-
nity to speak my piece in a forum such as this. Since taking this position, I've seldom
used it to express my personal opinion on a subject that is so close to home.

I'm talking about the SBE. As a former president of the society, | feel 1 can view
recent problems with a bit more objectivity and long-term viewpoint than can most
others. This month, I'd like to offer my perspective.

The last six months have been peppered with accusations, charges and claims by
an extremely small faction of dissatisfied SBE members,
principally from the West Coast. These people have al-
lowed their emotions (not facts) to launch the second-most
public {and most detrimental) debate in the society’s
history.

After spending almost 10 years an an elected official,
I'd like to offer a different and more candid perspective
on recent events. Let's look at the first of two issues that
have been described by the nay sayers as errors or mis-
takes made by SBE leadership.

The first issue is the convention. The convention was
originally a small source of revenue to the SBE. However,
in recent years, economic realities in the broadcast indus-
try have made it increasingly hard to generate the kind
of profits that were predicted (and hoped for). A recent
diatribe from the complainers wondered how a conven-
tion could actually lose money. Let's review some facts.

The broadcast industry has been in the pits. Making
money with a convention in this economy has been diffi-
cult at best. It is also a fact that the convention's money
problems date back to the Denver show, not the Houston
show.

The nay sayers didn't look at the realities of running a
convention. It's a business, and businesses rely on con-
tracts signed years in advance with penalties for non-performance. Moving the show
from Houston anytime after October 1990 could have cost the society tens of thou-
sands of dollars in penalties, not to mention the additional costs of any relocation.

Some have complained because the show has been moved around the country. It's
been moved because the 1989 membership survey showed that members wanted the
convention moved to new locations. SBE leadership was simply following the mem-
bers’ directive.

The second issue centers on hiring SBE professional management. Some, including
a few inexperienced board members, think SBE should go back to the old days of
having a small SBE office, staffed with one or two clerical people. They suggest that
the affairs of a quarter-of-a-million-dollar company can be run by part-time volunteers
(themselves) spread across the country.

Give me a break! How in the world are elected officials with full-time jobs, which
may require considerable travel, supposed to attend to the daily needs of a 6,060-
member organization? The simple truth is they can’t. Full-time, professional associa-
tion management is not an option if SBE is to meet its members’ needs.

Finally, it is foolhardy to expect the SBE to work effectively in the real world of
association business without a person trained in this area. The standards for training
originate from the American Society of Association Executives (ASAE). As SBE mem-
bers, we promote the value of certification. Yet, some have proposed that the SBE
executive director not have ASAE certification. SBE members deserve professional
management, and that means someone with ASAE certification.

It's time for everyone to pause and take a breath. We shouldn't let emotion dictate
the society’s future.

Being an elected official forces you to live in a glass house. It's easy for others to
throw stones in the form of second-guessing and armchair quarterbacking, none of
which we need. To those who are working so hard to destroy what has taken almost
30 years to build, be careful. The house you destroy could be your own.

Brad Dick, editor
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- TOTALLY TRANSPARENT
TRANSMISSION PROTECTION.

- G g " —
Wy b1

LINHTIRG (i) BF LIMITER

[T L

>
Pure Sound. Sophisticated, Easy to Use.
Protecting transmission systems from peak overload Orban engineers took years to develop the complex
without audible artifacts—while stringently preserving algorithms which permit the 4000 to protect inaudibly.

natural sound quality—is the primary objective of many Yet, they kept the front panel of the 4000 clean, clear

of the world’s finest broadcast and businesslike. The precision LED
operations. That is why so displays indicate any action of the

many facilities around the compressor or HF limiter circuitry. The only
world are choosing the Orban adjustments are for INPUT level and
Transmission Limiter 4000. OUTPUT level. The built-in tone generator
The 4000 provides the peak and test mode permit rapid system setup
control they need, without and alignment.

audibly adding, subtracting
or interfering with their signal

Orban Signature Quality.

The Transmission Limiter 4000 is one of a

in any way.

Id n family of reliable, quality Orban products

’ Power spediral density of the 4000's output using "maximum peol . .

Don't Tﬂke hold* measurement. {10kHz/div. horizontal, 10d8/div. vertical) designed for demanding broadcast
Our Word for It. applications. Call your local Orban dealer
The 4000 provides transparent limiting with any source. for a hands-on demonstration of the Orban Transmission
Blind tests confirm that the sound of the Orhan Limiter 4000—another breakthrough product from the
Transmission Limiter 4000 is virtually indistinguishabie leaders in broadcast audio processing.

from the original source when driven as much as 15dB

into limiting—even to trained listeners. Try it for yourself

and hear what your facility can deliver when it is = 28

protected, not just restricted.
a division of AKG Acoustics, Inc.

© 1992 AKG Acoustics. Inc. Orban is a registered trademark of AKG Acoustics, Inc. 1525 Alvarado Street, San Leandro, CA 94577 USA
AKG Is a registered trademark of Akustische u. Kino-Gerate Ges.m.b_H.. AuStria. Tel: (1) 510/351-3520 Fax: (1) 510/351-0500
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TV ownership
deregulation proposed

By Harry C. Martin

The FCC is seeking comments on the fol-
lowing approaches to relaxing its nation-
al and local TV ownership restrictions:
* National limits. The agency wants to
raise the numerical limit and the nation-
al audience “reach” lirnit. It is offering two
proposals: 1) increase the ownership cap
from 12 stations and 25% of national TV
households to 20 or 24 stations and 35%
of TV households: or 2) increase the cap
to 18 stations with an audience reach limit
of 30%. The agency also is asking for com-
ments on whether the numerical cap
should be increased while keeping the cur-
rent 25% audience cap.

* Duopoly limits. The FCC is considering
using the Grade A rather than the Grade
B contour in determining when prohibit-
ed ownership overlap oceurs. It also is con-
sidering a relaxation that would permit
Grade A contour overlap where at least
one of the stations involved is UHF, if at
least six other independently owned sta-
tions exist in the market.

* One to a market. The FCC is consider-
ing eliminating its radio-TV local cross-
ownership prohibition. The commission
might allow local ownership of one AM,
one FM and one TV station in a market.
* Network ownership. The commission is
considering eliminating its dual-network
rule. which prohibits TV stations from af-
filiating with a network enlity that oper-
ates more than one network serving sub-
stantially overlapping areas. The agency
is considering a plan where multiple net-
work channels could be provided by the
same network enlity to a single station.
Furthermore, the FCC is re-examining its
current rules restricting network owner-
ship of small-tnarket TV stations, and the
rules requiring networks to offer their pro-
gramming to independent stations in 2-
network markets before offering it to one
of the two affiliated stations in the market.

PCS update
Personal communications service (PCS)
is expected to be the next wave of ad-
vanced telecommunications services. PCS
could offer significant economic opportu-
nities for earty entrants.

Marun 1s a pariner with the legal firm of Reddy, Begleyz
Martin, Washington, DC

8 Broadcast Engineering July 1992
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* What is PCS? PCS is a digital, low-power
mobile technology that may replace much
of today’s wire and cellular telephone
services. According to the FCC, PCS will
provide a vast array of advanced voice and
data services.

* Configuration. A PCS network will have
a configuration similar to a cellular net-
work with several electronic transmit and
receive devices installed in neighborhoods
and business districts. These electronic
devices will be linked to the public
switched telecommunications network by
fiber optics, copper or microwave. High-
speed computer systems will be installed
in central switching hubs with a capacity
to route numerous calls. The outdoor cells
and hand-held consumer receivers are ex-
pected to be smaller and less expensive
to build than cellular equipment.

* Experimental licenses. It is believed that
the existing cable TV system, with its cop-
per and fiber-optic infrastructures, could
form the ideal return system for the PCS
cells. Accordingly, several cable system
operators have requested experimental
PCS licenses from the FCC. Although PCS
capability would allow cable operators to
provide some types of telephone servic-
es, certain cable operators also are con-
sidering using PCS to enhance cable sys-
tem functions.

¢ Technical issues. Unresolved questions
include which frequencies should be al-
located for PCS use and what transmission
standards should be adopted. The equip-
ment, cost and international considera-
tions suggest that a portion of the spec-
trum to be allocated should come from the
1.8GHz to 2.2GHz band. However, the
commission is concerned about the effect
on incumbents in this band and intends
to allocate the spectrum needed for PCS
with minimum disruption to existing users.
*  AMS and PCS. The FCC is considering
expanding the scope of the PCS proceed-
ing to include eight industry petitions con-
cerning the use of advanced message
services. AMS refers to paging systems de-
signed to transmit messages to portable
computers as well as transmit facsimile
messages and operate with digitally com-
pressed voice paging.

e Status at FCC. The period for filing

www.americanradiohistorv.com

comments to the commission’s Notice of
Inquiry and requests for a pioneer’s prefer-
ence with respect to such services expired
earlier this year. Although the commission
previously announced that the first allo-
cation phase would occur this year, it is
doubtful that any allocations will be made
until 1993.

Call signs for
broadcast stations are
awarded on a first-
come, first-serve basis.

Use of relinquished
call signs

Under the FCC's rules, call signs for
broadcast stations are awarded on a first-
come, first-serve basis. When requests to
change call signs are pending, the call sign
to be relinquished is not available for ap-
plication by other broadcasters until the
effective date of the change. Effective
dates for changes are specified in public
notices released weekly by the FCC.
Agreements between licensees regarding
call sign changes are not considered by
the FCC in determining the award of any
such relinquished call signs.

A fine is assessed

The commission has notified a Georgia
FM station that it is liable for a fine of
$20,000 for failure to light its antenna tow-
er, and then neglecting to notify the FAA
that the tower lights had malfunctioned.

The antenna tower was inspected by the
FCC's Atlanta field office in August 1991,
and all the lights were out. The inspection
further revealed that the FAA had not
been notified that the lights were not
working. Failure to comply with the com-
mission's antenna rules is an extremely
serious matter because of the potential
danger it poses to aviators.

Pursuant to the commission's forfeiture
standards, the base fine for failure by a
licensee to comply with the FCC’s tower
lighting rules is $20,000.

]
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An affordable, easy to leam multitrack disk recorder for radio.
For around $7000, Roland’s DM-80 will speed up

your spot and promo production amazingly! This

mm mnv NEW means you’ll have the freedom to experi-
G‘r ment with many different approaches—a
T“ E;Ecc"onmo:g A 'D Av creative process that will make your
WHEN PnlcEs Dnop programming more exciting. And,
AND PERFORMANCE JUMPS. """
a 1nes almost mstantly,

TonAv Is TH.AT mv updates are a snap!
»

And there’s no computer

shock! The DM-80’s optional con-

because you can remove and

troller makes it “look™ like a tape
recorder, so it’s extremely easy to
learn, and even faster to use.
The DM-80 is easily
upgraded from 4 to 32

tracks, and for on-air

applications you can Roland's
custom VLS chips
add SCSI compat- give tha DM-80 amazing
power at a price that

ible disk drives for will astound you!

up to 12 hours of recording time per 4 tracks.
And because it all comes from Roland, you’ll get

great service, too!
Call (213) 685-5141, ext. 337 for a brochure,

or to schedule a demo at your station.

\,&H Roland’

Pro AudioVideo

Roland Corporation US, 7200 Dominion Circle, Los Angeles, CA 90040-3696
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Unique ENG camera
lens accessories

By Douglas E. Howe

Suppnse you are a videographer who
wants expanded capability for special ef-
fects by taking super wide angle and
telephoto shots, How could you obtain
them?

You could go out and spend big bucks
— up to $10,000 — on an additional zoom
lens. in fact, until a few years ago. that was
all you could do. However, a second alter-
native is now available in the form of lens-
mounting converters, which allow the use
of some 35mim stilt camera lenses on ENG
video cameras.

Lens converters are a
more cost-effective
way to gain increased
special effects
capability because still
lenses are typically
less expensive than
video lenses.

The advantages

in addition to providing many more lens
options. these converters offer users of
*/3-inch ENG/EFP cameras a number of
important benefits compared to a dedicat-
ed ENG/EFP lens. The first benefit is in-
creased functionality. The videographer
now has access to a wider range of lenses,
The second advantage is that these lens
features are available at a low cost. Even
large market stations cannot afford to pro-
vide each ENG camera operator with a
selection of ENG lenses for every possible
shooting task. The cost is simply too great.
Lens converters are a more cost-effective
way to gain increased special effects ca-
pability because still lenses are typically
less expensive than video lenses.

Finally, many videographers began their
careers as still photographers using 35mm
cameras. Some may still own that equip-
ment. If s0. soine of those lenses might be
usable on the ENG cameras with the new

Howe 1s gener;I manager for Nikon Electronic Imaging. Mel-
ville, NY.
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series of converters. (Once again, the ad-
vantage is increased feature options, at a
low cost.

Improved camera performance

In addition, the converters also improve
optical performance by canceling the
aberrations caused by the camera’s color
separation prism. The converter’s superi-
or optical design virtually eliminates ¢ol-
or shading by shifting the exit pupil so that
it is close to infinity.

One converter has '/19x magnification
relay, which means the angular field of
view remains constant. The unit’s maxi-
mum aperture remains {2.8, regardless of
the lens that is used.

Most lens converters are designed for F-
mount-type 35mm lenses. This allows the
use of telephoto and micro (more than
f:105mm) SLR lenses. The converter helps
produce high-resolution images by using
the center of the lens image circle to min-
imize distortion.

An ENG converter adapter may have re-
lay lenses of 1x magnification. Thus, the
lens’ effective focal length and aperture
does not change. The user merely turns
the lens aperture ring manually to adjust
the aperture.

Many options available

Videographers will still use basic video
lenses to handle most applications. The
familiarity and functionality of these
lenses makes them primary tools for many
shooting assignments. However, when you
need special effects or have unigue re-
quirements, a standard ENG lens may not
do. Or, you may not be able to afford one,

Enter plan B. By using an ENG lens con-
verter on the camera, a new world of spe-
cial effects and lens features becomes
available. Converters may not be the so-
lution to every ENG shooting problem, but
they offer a cost-effective and practical so-
fution to the issues faced by video-
graphers. m

The converters also
improve optical
performance by

canceling the
aberrations caused by
the camera’s color
separation prism.

Optical conperters extend the capabilities of existing lenses and permit the use of 35mm photo-

graphic optics on many TV camerus.
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Get Auditronics’ 900
audio console...

for television that sounds
as good as it looks

Upgrade your stereo audio to full parity
with your video using the Auditronics 800 Series of
audio consoles designed specifically for television news
and production.
Now you can deliver seamless, glitch-free audio with
source and assign switching functions controlled by the 900
built-in hard-disk computer. The console’s computer remem-
bers up to 64 set-ups and communicates with your house
audio/video router via an RS232 or 422 communications bus.
Our 32-input 900 with 12 microphone and
H H 1 20 line-input modules handles 48 mic and 200 stereo
Sggg{w?“gigf' inc ling inpgts. And Auditronics’ deft design crams all
Memphis. TN 38118 this functionality into a one-operator console that uses
901-362-1350 less than 20 square feet of precious control room space.
FANERIESEE 060 If you're ready for sterec audio production thas
makes your station sound as good as it 100ks, get your hands

Call today for your informat on
package.
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Rules and radials

Measuring field strength

By John Battison, P.E.

For reasons | don't understand, it ap-
pears that not as many AM directional an-
tenna (DA) systems are having radials run.
It seems that engineers aren't running an-
tenna proofs, or station engineers are do-
ing them themselves. In either case, a se-
ries dealing with measuring field strength
seemed worthwhile,

Although field-strength measurements
are an essential part of a DA proof, they
are also valuable for other purposes. Every
AM station should have at least one set
of measurements made when it is first put
on the air. These need not be complete
radials. However, such information would
be useful as years pass and coverage
changes — at least according to anecdo-
tal reports.

A full set of readings taken when the sta-
tion goes on the air will establish a refer-
ence. If the field is down, you will know
how far it has dropped, and perhaps ob-
tain some hints on why it's low. Even if it
is not a new station, it's worth taking read-
ings on radials that cover the major au-
dience areas. However, wait until you have
everything running well, and manage-
ment is pleased with coverage before do-
ing so.

Non-DAs are often in the dark

The only requirement that a non-DA sta-
tion has to meet is a theoretical one in the
FCC Form 301, where the required city
coverage, the 2ZmV/m and 0.5mV/m serv-
ice contours and a few other contours
have to be plotted on the proposed cover-
age map. Unless the commission has some
reason for doubting a station’s claimed ef-
ficiency, the station has no need to run
field-strength measurements after going
on the air. Therefore, measurements are
rarely taken.

It is unfortunate that such measure-
ments are not required, because these sta-
tions never confirm their predicted pat-
terns and field strengths. I've been called
in by non-DA stations who suspected field-
strength problems, and found that al-
though their Form 30! showed 25mV/m
over prime listening areas, the measured

Battison, BE's consultant on antannas and radiation, owns
John H. Battison and Associates. a consulting engineering
company in Loudonville. near Columbus. OH.
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signal was only 15mV/m or 16mV/m in
those locations. So how do you account
for this discrepancy?

Checking antenna
system performance

First, measure the antenna-base operat-
ing impedance. If it is much the same as
the original Form 302 showed and the
transmitter appears to be operating
properly, look for any construction adja-
cent to the antenna, and between it and
the area in question. Be sure to check the
ground system,

Many installations are more than 30
years old, and their original ground sys-
tems have been sitting quietly corroding
away or, in some cases, have been stolen.
Check the copper strap from the ground
system to the tower base for good connec-
tion. Good installations have four straps,
one on each side of the pedestal, going
down into the expanded copper sheet or
radials. Also, try to find some that can be
checked with a VOM for continuity out to
the end of the ground system. If all else
fails and you still suspect the ground sys-
tem, try to obtain an authorization to plow
in at least 120 50-foot radials around the
tower. If you can tie these into the remain-
ing system, your efficiency should
improve.

Here is a small point worth checking:
A surprising number of stations do not
have a copper strap from the transmitter
out to the tower base. Instead, they rely
on the coax’s outer conductor to complete
the circuit. It may not make any apprecia-
ble difference, but installing such a strap
if finances permit removes one potential
source of trouble.

Try to borrow an in-ine bridge and
measure the base operating impedance.
It should still be extremely close to its
original measured value. After all, the
characteristic impedance of a tower does
not change much unless a lot of items
have been hung on it (or if an FM or TV
antenna is on it with a !/s-wave matching
stub). If the impedance is still fairly close
to original value, and I°R and plate oper-
ating efficiency are close to your licensed
values, you can be reasonably sure that
the RF output is within limits. This ex-
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cludes the questionable condition and ef-
ficiency of the ground system.

In addition, check the base current me-
ter to be sure that its calibration has not
changed over the years. If you have a delta
current transformer, its output should
track the meter. If you can't borrow a sec-
ond standard RF ammeter, you can insert
several meters that you have borrowed
from nearby stations in the line when
checking the calibration. They should all
read approximately the same. Be extreme-
ly careful not to run the current too high
— it's bad enough to burn out your own
meter, but don't hit your neighbor’s as
well.

Running the radials

If you still can't get a satisfactory answer,
try running a single radial. Find a direc-
tion on the map that is relatively clear of
buildings and other obstructions. Draw a
line from the transmitter out to approxi-
mately a 10-mile distance. Mark at least
15 points along the line, spacing them
about /+-mile to '/2-mile apart at first,
and gradually increase their spacing to ap-
proximately a mile apart as you move to-
ward the distant end. Some engineers
warn against plotting your points in ad-
vance, because they may not work out
when you get there. However, | always like
to have a point in mind as | drive along.
If the one I chose in advance doesn't work,
I pick another,

Be sure to identify carefully every ac-
tual measurement point. It's not enough
to say “outside red house" When you go
back in a year or so, the house may be
green or white. Identify by street address,
house number and exact location. You
should also reference power poles when
you have to make a reading near one,
Most have an identification number, but
these too can change. Beware also of road
names that have changed. | recently went
looking for a street that had been renamed
15 years earlier. [ finally found it from
monitor point photographs — another
good idea.

Next month, we'll consider what to do
with field-strength measurement data

once it's been collected.
]
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MAKE A CLEAN SWEEP WITH

PORTABL

Replace the ciutter on your audio test bench
with the Portable One Plus from Audio Precision.
With one instrument you can make 12 different
audio measurements. All in a test set designed
from the start with 2 channel level, crosstalk

and phase measurement capability

Clean sweeps are a breeze with the graphic sweepling
capabilities of the Portable One Plus. Plot amplitude or
level (stereo), phase or distortion versus frequency.

The greph may be rescaled after a sweep, and the
graphic cursor with
numeric readout

Use the unigue AC Mains check function for monitoring gives you data

power line problems and the built-in wow & flutter readings for each

meter for measuring analog tape & disc. measured point.
The Portable One Pius is Connect a dot matrix printer for hard copy printouts of
built to Audio Precision both graphs and

performance and dura-
bility standards...so you
know you'll get the same
superior performance in
the field as on the bench.

tabular data, as well
as instrument panels
and bargraphs.

B S

The Portable One Plus...the single instrument solution
for both your bench and portable audio testing.

e/
precision

P.0. BOX 2209, Beaverton, OR 97075-3070
(503) 627-0832 FAX: (503) 641-8906
USToll Free: 1-800-231-7350
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Conflict resolution
revisited

Problem ownership

By Judith E.A. Perkinson

[n January and February. this column fea-
tured a 2-part series on conflict resolution.
In another 2-part series, we will revisit this
issue and focus on two components of
conflict resolution: understanding the prin-
ciples of problem ownership and develop-
ing skills in constructive confrontation.

The nature of the beast

Conflict can be the result of unmet ex-
pectations. Often. it arises out of the in-
terface between technical and non-
technical disciplines, and is the result of
a disagreement or misunderstanding of
details.

Engineers are technical people. They
live and die in a world of detail. Any en-
gineer worth his or her salt has learned
to pay attention to the particulars. Conflict
is worsened when the person you are deal-
ing with does not understand the sig-
nificance of the details that are being con-
sidered. It is common for engineers to be
in conflict over details that are important
to them and insignificant to the non-
technical person.

When you find yourself in this situation,
it is time to closely examine problem
ownership. A basic understanding of prob-
lem ownership can help you comprehend
the resistance you are encountering.
Learning basic coping strategies can re-
duce your stress and frustration.

Understanding problem ownership

Understanding problem ownership be-
gins with the realization that just because
an issue is bothering you does not mean
it is bothering the other person with
whom you are dealing. If you are con-
cerned by the problem, you “own” the
problem. You must take the responsibili-
ty for resolving it.

If another person's behavior is intolera-
ble, do not assume it is a purposeful slight.
Begin by examining your own tolerance.
not the other person’s motivation.

One common occurrence that demon-
strates the difference between understand-
ing and motivation can be exemplified by
return phone calls.

A problem arises and you need to get

Perkinson 1S a senior member_of the Calumet Group Inc..
Hammond, IN

July 1992

information from another person. You call
him, but he is not available. You leave a
message to have him return your call as
soon as possible. You wait but don't hear
back. As more time passes and you still
don’t have your information, you become
annoyed and even angry. Finally, you
reach him, and the first question you ask
is, “Why didn't you get back to me earli-
er?" He tells you he didn't know it was im-
portant. If he had known, he would have
returned your call sooner.

You had the problem, not the person
from whom you were seeking informa-
tion. Because the other person did not see
it as a conflict, he did not react as if he
was dealing with a problem situation.

Conflict can be the
result of unmet
expectations.

Many work conflicts arise out of this
tolerance differential. When another per-
son is driving you crazy because he is not
providing you with information, perform-
ing expected tasks, or appears unable or
unwilling to meet a schedule, it is likely
that the problem is yours, not his.

What to do

Your first reaction might be to find a way
to make it the other person's problem.
Usually, we do not have the necessary
authority or power to enforce our will.
Even so, remember that the person who
owns the problem must take responsibili-
ty for the problem. As a result, you need
to look at other methods of diminishing
the effect that the tolerance differential
has on your ability to perform.

The following three approaches can
prove successful in getting the other per-
son to respond:

1. Communicate the importance. [n the
case of the phone call scenario, the per-
son receiving the message did not under-
stand the importance of an immediate re-
ply. This is one of the most common
communication problems.

Before you become upset, be sure you
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have communicated to the other person
the importance of a response. Many prob-
lems are eliminated when people under-
stand how their behavior affects another's
ability to perform. This is true whether
you are dealing with a supervisor, peer or
subordinate. If it is important to you, then
it is worth the time and effort to commu-
nicate the importance to the person who
can impact your performance.

At the same time, don't cry wolf. If you
constantly tell everyone that everything
is critical, then nothing will be considered
important. Be honest in your assessment
of the problem’s significance.

2. Tie lack of response to consequences.
Some people will not care about your
problems. That is the time to try to link
your problem to them. This is usually pos-
sible on the station level. The station’s op-
eration is affected in one way or another
by the engineering department. The trick
is to make the other person see that your
inability to perform can and will ultimate-
ly affect him as well.

This issue is not about blackmail. Black-
mail is a bad policy, because it breeds
resentment and accomplishes nothing.

3. Negotiate agreements lo oblain what
you need. The other person may never
consider your issue to be important. This
is when you should attempt to negotiate
for what you want. One of the best start-
ing points in such a discussion is the sim-
ple phrase, “What does it take?” This ques-
tion avoids the issue of permission and
moves immediately into resolving the
problem. If you get this far into the prob-
lem, be sure to put your agreement in
writing. It can be a confirming memo, a
thank you note that spells out the terms
of the agreement or a formal agreement.
Typically, you will not need a formal
agreement. The degree of formality will
be determined by the situation.

Understanding problem ownership and
developing techniques in order to have
your needs met can go a long way toward
reducing conflict. Next month, we will ex-
amine constructive confrontation in con-

flict resolution.
2]
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Looking into CCDs

CCDs: Colors without prisms

By Gerry Kaufhold H

In Part 1 of this series, we introduced
charge-coupled devices (CCDs) and
showed how they can store analog lu-
minance signals. Part 2 explained how the
CCD can intake signals from one complete
field in parallel, and then act as a “buck-
et brigade” to output those signals serial-
ly in NTSC or PAL formats.

The CCD storage
elements underneath
the lenses are
electrically identical
circuits.

For a broadcast-quality camera, a prism
precisely splits incoming light into red,
green and blue hues. One CCD is posi-
tioned behind each side of the prism to
detect the luminance value of each color.
A mixing circuit conditions the signals to
provide correct color output and proper
timing.

This month, in the last part of this se-
ries, we'll examine how consumer cam-
corders can generate color with only one
pickup device and without a prism.

Microelectronics makes
it possible

There is no inherent reason why the
number of charge-coupled analog mem-
ory cells in a CCD pickup must exactly
equal the number of pixels that the NTSC
or PAL standards require. If more than one
CCD memory cell can be used per video
pixel, signal processing can be performed
to obtain color from a single pickup.

Because CCDs are semiconductors,
hundreds of thousands of active circuit el-
ements can be placed on each CCD de-
vice. The added cost for this overabun-
dance of circuit elements is extremely low,
especially when compared to the cost of
a precision color prism and the use of
three CCDs per camera.

Camcorder CCDs contain approximately
eight times the number of photodiodes

Kaufhoid is an elactronics industry analyst based in Tempe,
AZ.
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and analog memory cells as there are vid-
eo pixels in NTSC or PAL broadcast
formats.

To obtain color, manufacturers of CCDs
implant microlenses that contain color
filters over each row of CCD cells. They
then use an interesting technique to mix
the outputs from eight adjacent cells to ob-
tain correct color information for each ac-
tual pixel of the video picture.

The CCD color mosaic

Figure 1 shows a schematic diagram of
the eight photosensitive elements that go
into one pixel of color video.

The lens that filters light entering the
CCD photodiodes is called a color mosa-
ic. Each tile of the mosaic is approximately
one square micron in size.

The mosaic contains a detailed pattern
that repeats four color combinations. The
first two pairs of color lenses are magen-
ta + yellow and green + cyan. These are
used to filter out luminance and the red
color-difference signal.

The second pair of color lenses are
green + yellow and magenta + cyan.

the blue color-difference siy &&.

The CCD storage elements .iderneath
the lenses are electrically identical circuits.
These CCD circuits still only store the ana-
log luminance value of the colored light
that gets through each lens.

The system works because the analog
signals stored under each of the eight lens
elements represent various mixtures of
colored light, which can be reconstruct-
ed to create a single correct pixel of col-
or video.

The lenses must provide enough color
discrimination to permit a follow-on col-
or separation circuit to decode the matrix
and create accurate luminance and color-
difference signals.

The color mosaic method is limited by
the ability of CCD manufacturers to make
these specialized microlenses and position
them correctly over the CCD pickup
device.

For practical high-volume manufactur-
ing, CCDs using the color mosaic filter
method cannot produce true NTSC or PAL
video quality.

These are used to filter out I"ance and

GEN-LOCK OSCILLATOR

LENS
CCD PICKUP WITH
COLOR MOSAIC
FILTERS
LIGHT
FROM
SCENE

ANALOG
REGISTER
SCAN
VIDEO
OouUTPUT
—h.

COLOR

SEPARATOR
CIRCUIT

MAGENTA + YELLOW,

PLUS GREEN + CYAN

PROVIDE RED COLOR
DIFFERENCE

GREEN + YELLOW,
PLUS MAGENTA + CYAN
PROVIDE BLUE COLOR
DIFFERENCE

ADDERS

Figure 1, The CCD scanning circuits sum two pairs of vertical analog memory cells to obtain
each color-difference signal. Luminance (and green] are also provided as part of the color sepa-

ration processing.
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You're looking at the most com-
prehensive line of new and improved
videotapes in Ampex history.

All the result of the an uncom-
promising commitment to quality.

We evaluated every aspect of
every one of our products against the
most rigorous standards of all—those
of demanding professionals like you.

That’s why we developed new
formulations. New backcoats.

New basefilms.

That’s why we designed new
cassette mechanisms. New spools.
New plastics.

That’s why we refined our man-
ufacturing processes. Incorporated
new automated assembly systems.
Added new high resolution inspec-
tion procedures.

All to give you new levels of per-

formance, quality, and consistency.

Dramatically reflected in new colors,

new packages, new labels.
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But see for yourself. Take a look at
our new line of video products—Ampex
398 Betacam SP and 208 Betacam,
Ampex 329 D-2 and 229 D-1, Ampex
196 and 296 |” Type C, and Ampex 197
U-matic and 297 U-matic SP.

And see the new look of quality.

AMPEX

Ampex Recording Media Corporation 401 Broadway, M.S. 22-02, Redwood City. CA 94063-3199 (415) 367-3809
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‘ It’s louder and cleaner ‘ This is the most icredible

than the 8100A. ’, audio processor | have !.

Bill Ruck, Engineering Manager, ever heard!! < ¢

KFOG, San Francisco. Ronald Sweatte, Engineering Manager,

KUBE, Seattle.
‘ ' Looks like you did Sounds so good
it again; what a. that the jocks

manval is great! moniforing program.

machine, and the , , O P|T I‘. M IO P > E|: M thought they were 5 Y

George Bisso, Director of Chip Morgan,
Engineering, KMPS, Seattle. Chip Morgan Broadcast Engineering.
' There are 8200 units in
' During evaluation, we had
WQHT, New York and KPWR, £ £ Dvring v

it sounding like we 5}

Los Angeles. Both have , . ;
exceeded our expectations. , wanted in 10-12 RS, |
Jeff Gulick, Chief Engineer,

Terry Grieger, Vice President of Engineering, WNCI, Columbus, Ohio
Emmis Broadcasting. ’ ’ ’

Stations around the country are taking advantage of the power, potential and
profitability of the OPTIMOD-FM 8200. Don't be the last in your market.
Call your dealer now to hear the power of OPTIMOD—in pure digital.

A Division of AKG Acoustics, Inc.

© 1992 AKG Acoustics, Inc.
Orban and Optimod are registered trademarks of AKG Acoustics, Inc. 1525 Alvarado Street, San Leandro, CA 94577 USA
AKG is a registered trademark of Akustische v. Kino-Gerate Ges.m.b.H, Austria. Tel: (1) 510/351-3500 Fax: (1) 510/351-0500
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Maintaining STLs
Routine maintenance

By Chris Durso

Regular low-level maintenance sched-
ules keep engineers aware of their equip-
ments’ general condition. and help catch
small problems before they become big
ones.

Equipment with lots of moving parts
(such as VTRs) or hardware that is active-
ly used by station personnel (such as
switchers) tends to receive more mainte-
nance than devices that function unat-
tended in the rack (such as STLs). But it
is the station engineer’s responsibility to
ensure that all equipment is checked regu-
larly for proper operation.

The perils of redundancy

Many stations have redundant backup
STL systems with automatic switchover in
case the active system fails. With this kind
of arrangement. it is easy to forget about
the condition of STL components that are
not currently on-line. In the worst case sce-
nario, a main system may have failed days
earlier. and the system may have switched
undetected to the alternate. The station is
now operating without a backup STL, but
no one is aware of it. If the alternate sys-
tem failed for some reason, the station
would be off the air. This may be the sta-
tion's only method of finding out that the
main STL has failed.

Therefore, it is good practice to switch
between main and alternate systems on
a regular basis. This will require some
method of remotely switching between
STL receivers at the transmitter site. If pos-
sible, interface the receivers’ status indi-
cators to the remote-control system as
well, so the operator is alerted to a change
in the on-line STL receiver.

Run a tight ship

As with any electronic equipment, heat
buildup can shorten the life of the STL sys-
tem. Always allow for adequate airflow
when rack-mounting STL hardware. Keep
all heat sinks, fans and air filters clean and
in the clear.

Check audio, video and RF connections
at each end of the STL link during the
preventive maintenance cycle. Be sure the

f)urso 1s ctuet engin(_aer at KPBS-FM, San Die—go, CA.
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connectors are still securely fastened to
the wire/transmission line and equipment.
Cables should make gentle bends and
have sufficient service loop. If the cables
are not labeled, take the time to clearly
mark each wire so that during emergen-
cy troubleshooting procedures, you won't
become confused if forced to reconfigure
the system,.

Check all transmission lines’ points of
building penetration for any evidence of
water leaks. For pressurized transmission
lines, verify that pressurization equipment
is in good working order. Nitrogen systems
may require occasional cylinder replace-
ment, while dehydrator desiccant may
need drying or replacement.

In an STL maintenance log, track equip-
ment meter readings so that trends can
be identified. Typical readings should in-
clude power supply voltages, final ampli-
fier current, relative power output, subcar-
rier levels and receive signal strength. (See
Table 1.}

Spare parts for your STL system should
be on-hand. The STL manufacturer can
recommend a list of spare parts. Although
some items may be expensive, their cost
must be weighed against the cost of down-

time from an inoperative STL. Redundant
systems not only reduce downtime, but
lessen the burden of stocking a large va-
riety of spare parts.

Be prepared

If the system requires bench mainte-
nance, you should have on hand the
equipment discussed in last month’s
column. (See “Troubleshooting,” June
1992.) An understanding of the basic cir-
cuits found in your STL is also essential
to effective troubleshooting. Take the time
to study the technical manual before a
problem develops. Be sure to use appropri-
ate caution around the high voltages
found in many STL transmitters.

Often, the equipment maintenance
manual will offer step-by-step trouble-
shooting procedures designed to isolate
specific problems. Most manufacturers
also offer technical assistance by tele:
phone. Using this service can accelerate
station engineers’ learning curves and re-
turn the equipment to service quickly.

As in all other areas of station techni-
cal operation, a regular maintenance rou-
tine will ensure that an STL system is oper-
ating at peak performance.
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Table 1. A sample form for routine STL system maintenance. B
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.fills another hole in the

SW|tcher market

You need to handle
more than 10 inputs
but don’t want to give up
the space or budget
for a large 16 input
switcher . . .

Ross has the solution.

.the compact, 16 input,
reasonably priced,
model RVS 216 A.

RVS 216A sty

the production power of

6 more video inputs than any
other compact switcher on
the market today

the flexibility of a true
Multi-Level effects system

12 Event Memory

Serial Interface to a wide
range of editing systems

Wipe to Downstream Key
with full fader control

Linear Downstream Keys

a compact, cost effective
package ... priced to fit your
budget

3 year warranty

Ross Video Limited, P.O. Box 220, 8 John St Iroquois, Ont,, Canada KOE 1KO Phone (613)652-4886 Fax(613)652-4425
Ross Video Inc., P.O. Box 880, Ogdensburg, New York, U.S.A 13669 0880
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Technology News

Using BST on your
PCB

By Carl Bentz, special projects editor

The levels of sophistication in electron-
ic products for communications have
reached new heights. Product miniaturi-
zation and new devices to operate the
compact designs have seriously hindered
older test procedures for quality control
testing and repair troubleshooting. The
Boundary-Scan ‘lest concept is a new look
at improving test procedures and testing
efficiency.

Foreseeing a crisis

Constructing electronic equipment from
printed circuit boards (PCBs) used to cause
quite a stir among technicians who would
eventually be expected to track down mal-
functions and failures. The big question
was, "How does a person find the fault on
a large PCB?” Previously, it was possible
to actually follow a conductive trace
across a board and check each intercon-
nection. However, more complex circuits
produced more densely populated boards
with multiple layers and double-sided
layouts.

Manufacturers responded with inte-
grated diagnostics and board exchange
programs. When a PCB failed. the diag-
nostics would help a technician locate the
faulty board. Once identified, the module
was shipped to the manufacturer and a re-
placement unit was rushed to the custom-
er. “Bad” modules were delivered to the
repair technician, who used special test
fixtures to sequentially track down the
component(s) responsible for the problem.

Laying on a bed of nails

The technician’s tasks in board repairs
were simplified by a device called a bed
of nails. Such a test fixture used numer-
ous probes that contacted specified test
points on the board.

The program examined circuit paths
and, within minutes, produced a report
showing those steps that failed. This data
led a technician to the section of a PCB
with a failure or intermittent condition.

The plot thickens
On IC packages with larger pin counts,
component density often made placement
of probes on the right connections an awk-
ward proposition. Designs turned to
surface-mount technology (SMT), and con-
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ditions became extremely difficult. With

application-specific integrated circuits
(ASIC) on the board. the test procedures
became next to impossible.

The conductive traces on today's PCBs
are in the 100um range. The signal and
power pins of the devices, becoming more
numercus (numbering into the hundreds),
exhibit a shrinking of the pitch from
2.5mm to 0.3mm.

Introducing
Boundary-Scan Testing

One answer to modern PCB testing is
called Boundary-Scan Testing (BST), a
design-for-testability technique. Instead of
probes, a port permits the test system to
communicate with the components to de-
termine the status of individual [/0 paths.
Initially. an additional expense is required
to design and manufacture a new gener-
ation of ICs that include the test port.

An example of a BST IC is shown in Fig-

DATA INPUTS

All internal functions fall under the Test
Access Port (TAP) controller. also located
in the new generation IC. A minimum of
four conductors form a communications
path between the test control computer
and the individual chips with test data in-
put. test clock, test mode selection and test
data outlines. Complete analysis of a cir-
cuit device is now possible.

When the boundary-scan ICs are assem-
bled on a PCB. the test lines to individual
components can be connected in a serial
path around the entire board. Other re-
quirements may specify that each device
is individually accessed by its own set of
test lines, or several serial paths may be
developed.

PCB — heal thyself
Although this technology is only now
emerging, test systems using boundary-
scan concepts are in use. The big chal-
lenge will be to redesign the myriad inte-

- L~ BOUNDARY SCAN CELLS

DATA OQUTPUTS

TESTDATAIN

TEST CLOCK

TEST DATA OUT
TEST MODE SELECT

TAP TEST ACCESS PORT

Figure 1. The shaded series of blocks intercept all lines between (/0 pins as an on-chip shift

register 1o access circuit nodes in the IC.

ure 1. Intercepting the signal paths be-
tween each pin and the core function logic
are boundary-scan cells (BSCs). These cells
form a serial path as a shift-register chain,
called the boundary scan register. To ac-
cess different circuit nodes for tests, ap-
propriate data, clocking and control sig-
nals are applied to the test port inputs. An
instruction register may contain a choice
of tests to be performed. Optional registers
may be included for an ID code memory,
which might contain 1C and manufactur-
er data.

www.americanradiohistorv.com

grated circuits now in use to contain the
special cells. Another challenge will be to
incorporate bhoundary-scan techniques
with new equipment designs and devices
with redundant gates. thus creating a PCB
with the capability of self-healing, based
on diagnostic programs offered by the sys-
tem control computer.

Editor's note: This nformation 15 based on material in “The
ABCs of Boundary-Scan Test,” pubhshed by John Fluke
Manufacturing Company and Philips Test & Measuring
Equipment. a
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Have you ever wanted
to get your print
sraphics into video...

and your video
eraphics into print?

Now you can,

with the Motit

Character Generator.

MOTIF

he remarkable Motif
character generator
opens a new world of total
interchangeahility from print to
video 10 print—and between PC
and Macintosh?® applications.
Its secret: Motif’s “The
Fixer"” software, which
enables vou to make use of the
wnigue capabilities of Adobe
Photoshop™ software.
Freely import text, photos and
graphies to your CG. Or take
that high-quality agency ad and

turn it into an on-air graphic.

Then turn around, grah
your creative video image and
take it baek into print.

You ean also access every
PostSeript™ Type 1 typeface
software. That alone opens
doors to major creativity—and
major dollar savings.

Maoiif is a broadcast-quality
full-featured CG with on-line
resizing, 32-bit color, 256 levels
of anti-aliasing. It’s also multi-
standard: 525/625/4:3 and 16:9.

Call toll-free (800) 962-4BTS

for more information.

i3 or Sagie Sats Cged
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To those of us who began our engineering careers
in the good old days of analog, the changes brought
about by digital technology are almost astounding.
I remember when tape recorders required constant
maintenance just to maintain the factory specifica-
tion of +1.5dB record/play frequency response.
Wow and flutter was a common issue, as was tape
hiss. Often, squeezing that last half decibel of top
end performance out of the machine while balanc-
ing the low end or upper mid-range bump was akin
to magic. The final performance was highly ma-
chine dependent, and even the best of engineers
couldn’t make an old tube-type Magnecord perform
miracles.

Technology for audio has come a long way. Nowa-
days, we expect our audio equipment to operate not
within +2dB ranges, but tenths of decibel toler-
ances. Noise floors on today’s digital audio equip-
ment are as close to theoretical limits as the math
predicts.

Because we expect almost pristine performance
from our DAT and CD recorders, anything less
seems unacceptable. We now rely on as much digi-
tal technology as we can afford, usually based on
the assumption that if it’s digital, it must be better.

However, that easy leap in assumption isn’t neces-
sarily true. Even so, the advantages provided by to-
day’s digital hardware make it easier than ever to
improve audio performance or production capa-
bility.

In this month’s issue, we examine five areas in
which digital technology has revolutionized (or
soon will revolutionize) how we do business. Iif
you’re not up to speed on how digital can improve
your operation, keep reading. Some important an-
swers lie within the next few pages.

e “Digital Audio Processing Production

* Special Report: *Digital Audio Processing
for Transmission”
“Replacing the Analog Cart Machine’

¢ “Using DAT in the Field”

¢ ‘“Digital Radio Update”

Brad Dick,
editor



www.americanradiohistory.com

Lost two miles down beneath dark,
frigid seas, the Titanic has been buried
from human sight for over 80 years.

But after a joint expedition from the
U.S., Canada and
Russia last sum-
mer, the secrets
of the Titanic are
no longer sub-
merged.

After using
over 300 Sony
Betacam SPvideo
cassettes to cap-
ture more than
155 hours of
footage beneath
the North Atlan-
tic seas, a video
documentary has
shed new light
on events of that
ill-fated night.

The entire six
week outing was preserved on Sony
Betacam SP tape by Al Giddings, the
renowned underwater photographer and
director/producer of the research mission.

Just to reach the
ship, tiny subs had
to undergo a three
hour freefall. And

now living on Sony

Hew Sony BCT-MA Series Betocom SP Videocasseite
Betacam SP videotapes are haunting

images of a huge hulk frozen in the curl of
a 50 foot mud wave, with a gaping hole
under the bridge.

“The results have been nothing but
phenomenal,” said Giddings. “In the
course of seven dives to the Titanic, we

© 1977 5oy Corpasonion o Aaricy Sy, Sty g Mo, Botncom and Doty 57 a0 rugmond vadamaris

did not see a single dropout on tape. The
imagery we captured was clear, bright
and dramatic. I've tried other tapes and
had only mixed results. Sony Betacam
SP cassettes will
continue to be the
tape of choice for
all of my future
projects.”

it’s adventures
like this that help
inspire our engi-
neers to pursue
ever deeper expe-
ditions into the
realm of metal
tape technology.

Because for all
the strengths that
make it the pro-
fessional’'s choice,
we felt our Beta-
cam tape could be
even stronger.

So now in our new BCT-MA series
Betacam SP video cassettes, you'll find
further improvements to ensure optimum
tape durability and performance. Plus a
greater archival life. All to provide picture
quality of startling clarity, and tapes that
hold up in virtually any environment.

We never stop refining, because we
never stop listening to the people who
use our tapes.

So thanks, Al, from the Professional
Tape Division of the world’s most innova-
tive recording media manufacturer. By
going to such depths,
you’ve helped us raise our S ONY
technology even higher.

SONY RECORDING MEDIA

www.americanradiohistorv.com
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WHEN YOU
WANT MORE
THAN JUST
AN ANTENNA

JAMPRO has been providing the
broadcasting industry with state-
of-the-art antennas for over
35 years, longer than any other
US antenna manufacturer. With
over 3000 antenna systems deliv-
ered, at JAMPRO you don't just
buy an antenna, you invest in
experience.

JAHD CP
Arrowhead
Screen Dipole

THE LEADERS IN
ANTENNA
TECHNOLOGY

® Complete lineof FM & TV
broadcast antennas

® RF components, Filters
& Combiners

® Modern 7000 ft FULL SCALE
test range

@ Directional antennas and
pattern studies.

Call or fax us your
needs today.

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

6939 Power Inn Road
Sacramento, CA 95828
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This processor for miultimedia applications has
750,000 transistors and performs what previ-
ously required multiple chips. It is capable of
handling graphics and sound simultaneously,
with compact disc-quality sound. (Courtesy of
Motorola.)

al, enhance it digitally and play it back in
many different ways. [n addition, the
reverb device can either be source or slave
to MIDI events. which ties it to the majori-
ty of musical instrument products availa-
ble today.

On the subject of MIDI and timing, many
newer reverbs allow a wide range of con-
trol via MID! or even SMITE time code.
These features hecome especially useful
when the reverb device is used in conjunc-
tion with a digital audio workstation, most
of which can take either MIDI or SMPTE
(or both). Many separate effects can be
preset on a single device, and then called
up sequentially as needed during the mix
by the workstation (or a MIDI control-
ler/sequencer) from embedded automa-
tion commands.

Some digital reverbs also provide the
sonic benefits of direct digital interface
with other digital audio equipment. This
has become increasingly useful and im-
portant hecause DVTRs, digital mixing
consoles and many other high-end A/V
production devices now offer digital au-
dio 170 via an AES/EBU or SPDIF port.

Digital noise eliminators
Even the best reverbs cannot eliminate
noise and hum in the signal path. For ex-
ample. assume that the original program
material has inherent background noise
and tape hiss along with AC hum. Also as-
sume that the master tape has time-code
bleed and the VIR has pickup hum from
a ground loop in the rack being injected
through the XLR connector, along with
SCR noise from a dimmer. It’s five minutes
to air and the procducer is frantic. A dec-
ade ago, the engineer would have called
it a day. If, by chance, the program was
fixed. it probably would have lost much

of its sonic punch in the process.
Today. thanks to digital audio process-
ing technology, the engineer has many so-
lutions to choose from in such a situation.

wwWwW americanradiohistorv com

The so-called digital nosse eliminators are
the most recent solution. These are avail-
able in the form of software packages that
operate on PC platforms or digital audio
workstations or as dedicated hardware
products. Both approaches have their
merits.

The computer systems are more
sophisticated and versatile, but the dedi-
cated units are portable and simpler to op-
erate. Common to most of these units is
multiband downward expansion that at-
tenuates output level when the input sig-
nal level falls below a user-defined thresi-
old in each bandl. I the input signal level
is high enough to mask the noise, then the
signal passes through unchanged. The
multiband approach will generally provide
greater noise recduction with fewer ar-
tifacts than wideband expansion

Because each band can have its own at-
tack time. release time, threshold level and
separate envelope follower, the natural at-
tack and decay dynamics of a sound are
largely retained. along with more of its
spectral content. One of these systems can
be a useful addition to the broadcaster’s
production tool kit.

Digital sampling systems

Another breakthrough in digital audio
techinology is the recent use of digital sam-
pling systems for broadcast production. Al-
though the major market share of sam-
plers is still in the music recording
business. more and more are finding
homes at stations, audio-for-video and
film-post facilities. ADR and Foley rooms,
and effects generation and program pro-
duction studios. What makes the sampler
unique is its ability to record a short piece
of audio, manipulate it, sequence it, and
add polyphony and multitimbral attributes
to it. all in one box.

Often, the power of these devices is not
realized until the full variety of their
benefits has been experienced. lmagine
having the flexibility to sample and syn-
thesize sounds or create complex sonic
passages for program filler or background
music beds. Then, add the ability to cre-
ate dramatic sound effects and fly them
into other program malterial. If that's not
enough. add the spectral and dynamic
processing that DSP allows. and the pitch-
shifting or time compression offered by
most samplers. Lastly. the sampler can be
used as a slave or master to control other
MIDI devices, thereby forming a complete
sound production system for sound record-
ing and ptayback. Sampled libraries are
available that perform all of the froni-end
work.

Many samplers are on the market today,
and not all of them are created equal.
Again. systems are available in either dedi-
cated hardware units (often disguised as
a keyboard instrument) or in the form of
a software/hardware package integrated
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At The '92 Summer Games, Coordination Is Everything.

When NBC needed flexible, reliable intercoms for the Bareelona telecasts, we weren't surprised they chose
three of our CS Series digital systems, as well as over a dozen of our TW systems,

The modular design of the C8 Series lets you start small and expand Later, or go straight to the max: up to
2450 x 450 matrix. And user-friendly programmability makes it casy to set or reassign vour options in real
time — ¢ven just minutes betore a deadline.

No matter how big or small yvour intercom needs are, we can meet them. In the East, call (201) 891-6002;
in the Midwest: (313) 360-0430; in Burbank, CA: (818) 366-6700.

Because even with world-¢lass talent you still have to put it all together: RTS SYS TEMS

A TELEX COMMUNICATIONS PRODUCT
©1992 Telex Communications, inc.
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110%.
25 HOURS
A DAY.
366 DAYS
AYEAR.

TASCAM's industry-standard 122MKIl has
alottoiive upto.

Starting with its own reputation as the
hardest working professional cassette deck in
broadcasting.

No problem.

Because the 122MKIl was designed from
Day One to withstand the ravages of people
who detest dead air as much as you do.

ts FG servo, direct-drive capstan motor
was designed to handle the kind of round-the-
clock cueing and rewinding that burns most
other motors out fast.

The unique Hysteresis Tension Servo
Control actually lets you adjust take-up, back-
tension and torque with open-reel precision. So
you maintain the same back-tension through-
out the entire cassette, significantly reducing
wow and flutter and distortion.

And while relentless play tends totake its
toll on conventional tape heads, the 122MKIl's
three cobalt amorphous heads are buitt for the
long run, delivering crisp, clean sound that’s
enhanced even more by a choice of Dolby*B,
C and HX-PRO.

But even all that's not all. Because the
122MKI also features front-panel bias and EQ,
+4 dBm XLR-balanced Ins and Outs and a sug-
gested retail price of just $1099,

For more on the broadcast deck built to
work like there’s no tomorrow, every day, call or
write TASCAM.

TASCAM

into a PC. Each system has unique attrib-
utes that make it appropriate for its intend-
ed market.

Today's better dedicated devices typical-
ly use VLSI architecture with expandable
RAM memory for stereo sampling and 16-
bit to 20-bit resolution. A 24-bit internal
bus processing structure is also common.
Editing capability and other features are
included, along with interface to magnet-
ic or magneto-optical (MO) disk via digi-
tal 170.

So why would a broadcaster or produc-
tion house use one? Simply, because a dig-
ital audio sampler has the ability to exten-
sively and quickly modify sampled sounds
to create a multitude of new sonic possi-
bilities for production. For instance, sam-
plers use an assortment of digital wave-
form generators and low-frequency
oscillators to synthesize sound, with
sweepable digital time-variant filters for
spectral control, and the ability to control
amplitude shaping and pitch bending.
Some also can perform sample reconstruc-
tion synthesis, to completely redefine cer-
tain parameters of the original sound.

Furthermore, the sampler can perform
editing, auto-looping, crossfades and
transition-smoothing functions. When it's
time to compile an event list and sound
elements, many samplers simplify the
process with their extensive data organi-
zation utilities. Some of these sophisticat-
ed data management tools match the best
found in the video world. In addition, most
samplers have the ability to read and write
to MO and SCSI hard disks, and are com-
patible with most available CD-ROM sys-
tems. Now try to imagine doing your next
audio production epic without one of
these in your stable.

Conclusion
The world of digital audio has evolved
tremendously during the last decade and
has touched almost every facet of broad-
casters’ lives. Looking to the future, digi-
tal audio processing technology is likely
to merge more harmoniously with video-
and computer-based technologies. Similar-
ly, advancements in software design cou-
pled with VLSl development will take the
digital audio frontier to new heights. The
end result will be added flexibility and per-
formance for the broadcaster, along with
aricher feature set, allowing background
tasks to be performed more transparent-
ly. This will leave the operator with more

time to create. Stay tuned.

m For more information on digital audio
processors for production use, circle

© 1991 TEAC America, Inc, 7733 Telegraph Road, Montebello, CA 90640 213/726-0303 Reader Service Number 300.

*Dolby 8 C and HX-PRO are registered trademarks of Dolby Laboratones Licensing Corporation.
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Engineers and Producers Agree
On The Versatility, Variety and
Dependability of Maxell.

That’s Why Over 2,000 Pros Nationwide Use Maxell Exclusively.

It's all on your shoulders. You have to create, enhance, preserve, make it work. So you do what you've done
reach for Maxell. Rugged, reliable Maxell tapes for state-of-the-art performance.... punish it, push it to the limit
these superb video and audio tapes just won't quit. Durable Maxell tapes for the glorious sound, the brilliant
image and the superior specs you must have when your reputation is on the line.

*

maxell.

Maxell Corparation of America, 22-08 Route 208, Fair Lawn, NJ 07410, 1-800-533-2836.
Circle (17) on Reply Card ©Maxell Corp. of America
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Applied Technology

By Dennis R. Ciapura

The Bottom Line.

The widespreud digital
buzzword has recently invad-
ed the land of broadcast air-
chain processing in a big
way. But sorting out the fucts
from the hype can sometimes
he difficult for the prospective
purchaser. All of the current
‘Uigital” processors use digital
techniques in different ways,
and euch presents a separate
set of issues for the broad-
custer to consider. Here is u
brief overvieu; t0o get vour
comparison-shopping started. S

Clapura, BE 's consultant on radio technology, is senfor vice
prasident at Noble Broadcast Group. San Diego.

Digital audio
processing for
transmission

An examination of today’s digital audio broadcast

processors.

Analog audio processing has reached
such a high degree of sophistication in the
past 20 years of its evolution that further
iimprovement may bhe considered doubl-
ful. Nevertheless. many have assumed that
the powers of digital audio will offer radi-
cal new techniques, enabling higher loud-
ness levels with less audible artifacts and
vastly improved parametric flexibility. As
is often the case, reality lies somewhere
hetween the worst and best of expecta-
tions. Now that several new systeins incor-
porating digital elements have debuted.
we can begin making assessments of what
this new generation of hardware can and
cannot do.

Digital is a relative term

Today, the term digital is used widely
within the broadcast industry. It is impor-
tant to understand that the word does not
have a uniform meaning when applied to
systemns as complex as today's state-of-the-
art audio processors. Different manufac-
turers apply digital technology in differ-
ent ways. This can range from those who
use digital control for analog processing
(such as Aphex. CRL and Cutting bdge
‘lechnologies) to those who process audio
in the digital domain for most or all of
their signal paths (such as Audio Anima-
tion, Gentner and Orban).

It is easy to get caught up in the “digi-
tal is better” and “how much is really dig-
ital” debates when looking at these sys-
tems. But for the broadcaster. such
analysis is academic, if not frivolous. It

www.americanradiohistorv.com

may also cloud more important issues,
such as the differences in sonic quality,
functions. control methods and available
options among today's systems, which
may also vary considerably.

The new design methodologies that cig-
ital audio allows have changed what
broadcasters can expect from processing
devices. This article will examine the three
current systems that use digital signal
processing (DSP) to process audio, and will
discuss the various philosophies that their

The new designs that
digital audio allows
have changed what
broadcasters can
expect from processing
devices.

respective designers espouse. This will
help the user to best understand and most
effectively use the features provided by
such new directions.

Peak control methodology
The approach to control of audio peaks
is a good place 1o starl. On this issue, to-
day’s digital broadcast processors fall into
tlwo broad categories: clipping and non-
clipping. Although it is possible to totally

Continued on page 36
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How to make certain thhe news alwavs
comes from a reliable source.
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They say you
can't believe every-
thing you hear. But
when you're listening to
a Sony lavalier micro-
phone, they're wrong. Sony
lavaliers offer exceptional
reliability. And we have a full
line to suit every application
from sound reinforcement to TV
broadcast. For the complete story,
call the Professional Audib Group at

1-800-635-SONY,. ext. 913

SONY
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CAMERA SUPPORT

When you take Panasonic's WV-F700 digital processing camera into the field,
you get studio quality pictures and performance without taking the studio camera
support equipment with you That's how Panasonic puts digital theory into
practice—in the very practical WV-F700.

Panasonic's applied digital technology in the WV-F700 gives you control over
a wide range of camera settings and set-up procedures. To adjust gamma in the
field, you don't need the linearity chart, lighting kit, picture monitor or waveform
monitor. Just use the“electronic tweaker™—a small on-board adjustment panel

and enter a new, numerical gamma value. Read the new setting in the electronic
viewfinder (EVF).

EVF menus show you current and new settings not only for gamma, but for knee, white clip, horizontal
and vertical detail, matrix masking, zebra indicator settings, shading correction and flare compensation

For the Panasonic Professional Video Dealer nearest you, call: 1-800-524-0864
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At

WV-F700 Digital Processing Camera
pictured with AL-410, Mi! VTR and aptional
accessones.

You can contral all this with the “electronic tweaker”or the small remote control box. Because digital circuitry
Is constantly comparing and adjusting the camera’s performance to the settings you established in memory,
you can leave your vectorscope, tweaker tool and screwdriver home too. Drift is virtually a thing of the past
Digital circuitry gives you enhancement for chroma, dark, high and low band details; cross color suppres-
sion, highlight aperture, automatic shading correction, and much more.

Digital camera technoiogy like this should be available to everybody, so Panasonic priced the WV-F700
at just $10,000", and designed it to dock with MIl, S-VHS and Betacam SP VTRs without need of special
adaptors. Even at this price, the camera’s 750-line resolution, super high sensitivity 2/3-inch 3-CCD image

system (f8.0 at 2000 lux), and 62 dB signal-to-noise ratio are coupled with features like SMPTE color bars in

the EVF, with time, date and camera ID
When it's time to choose your next camera, consider Panasonic's all-digital processing WV-F700. It's a

decision that will require very little additional support Pa -
Panasonic Communications & Systems Company nasmw
f Matsushita Electric Corporati ) NJ 07094



www.americanradiohistory.com

SPECIAL

SPECIAL REPORT SPECIAL REPORT

SPECIAL REPORT

AL REPORT

Continued from page 32

A/D

L CH ANALOG IN (O 30 Hz HPF
DIGITAL IN AES/EBU
O %opr,) REG
R CH ANALOG IN A/D (ASL
CH)... 6-BAND EQ
4-BAND STEREO IMAGE
COMPRESSOR | CONTROLLER
Y
15kHzLPF  —— PRE-EMPHASIS 4-BAND LIMITER

DE-EMPHASIS

Y

15 kHz LPF

Y

PEAK
CONTROLLER

-

.RCH —’——»

L——3  D/A

DIA +———» L CHANALOG
ouT
AES/EBU
(OPT) R DIGITAL QUT
STEREO
GENERATOR |} COMPOSITE OUT
{OPT.)

L —» R CHANALOG
out

Figure 1. A block diagram of the Audio Animation Paragon-transmissioi.

eliminate clipping in any audio process-
ing system — including analog systems —
whether this is desirable is the subject of
considerable cebate.
Al the center of the debate is the effect
of total waveform gain reduction vs. sim-
ply clipping brief program peaks. The out-
put of any limiter with release times slow
enough lo prevent distortion due to gain
reduction on fractional cycles will exhibit
peaks lo approximately 10dB above the
equivalent tone level of the prograin out-
put. This also is true of multiband limiters
with each band as fast as possible. There-
fore. a typical limiter without some form
of instantaneous attack and release (clip-
ping), or near instanlaneous limiting and
release. would need to be operated at an
average level of approximately 30% 1o
avoid overmocdulation by the peaks. This
level may be 2dB3 to 4dB lower than what
it lakes to produce competitive loudness
in most markets today.

Another difficulty with the non-clipping,

fast limiter approach invoives the long-
term level problems il may create: Pro-
gram content with higher peak-to-average
ralios will encounter more gain reduction
in such a system. This presents the dan-
ger of loudness variation from source to
source. Moderate peak clipping. on the
other hand, will leave long-terin program
levels unchanged. However. considerable
distortion will be generated uniess
sophisticated filtered clipper arrangements
are employed. Some designers make a
compromise solution by teaming a non-
clipping multiband limiter and final peak
limiter in the audio section with a com-
posite clipper in the stereo generator.

A product for every philosophy

When examining specific units in this
light. today’s systems exhibit a variety of
design methocologies. The Audio Anima-
tion Paragon-transmission takes the audio
purist approach of no clipping anywhere
in the system. The AKG/O ban Opumod

www americanradiohistorv com

8200 follows in the footsteps of its design-
er's analog predecessors. using filiered au-
dio clippers but no composite clipping.
The Gentner Lazer employs no clippersin
the audio (although its wideband final
limiter can be set to act as a clipper), and
includes a composite limiter in the stereo
generator output. A more detailed look at
eacl of these designs will provide an ex-
tremely useful overview of the state-of-the-
art in digital processing at the moment.

Audio Animation designers believe
there is a significant market for a totally
non-clipping processor, if one could be
configured o provide competitive loud-
ness levels. Figure 1 is a block diagram of
the Paragon-transmission. Il resembles a
conventional processing chain. but the fi-
nal peak limiter design is really the key
to the system’s peak control effectiveness.
The fully adjustable atlack and release
times can be as fast as a single sample at
44.1kHz (approximately 23ps). and the
limiting ratio can be as high as 500:1. Even
when set for release times of approximate-
ly 100 samples. the peak limiter gets in
and out fast enough to function much like
a clipper, but without actually clipping the
waveform.

The Optimod 8200 takes a different ap-
proach. It makes use of a multiband clip-
per distortion-cancellation technique and
filter overshoot control technology devel-
oped for the analog Optimod, in an al-
tempt 1o maxirmize source-lo-source loudl-
ness uniformity. Audible artifacts of the
filtered clipping are minimal until the
processing is set aggressively. lts operative
strategy assumes that inteiligent clipping
is the best way to get competitive loud-
ness. as long as clipping artifacts remain
inaudible. Peak audio level control is ab-
solute. in keeping with the company’s phi-
losophy against composite clipping. (See
Figure 2.)

Gentner's Lazer uses 3-band limiting fol-
towed by a wideband limiter that employs
a soft-knee action, aliowing the operator

System reconfiguration
flexibility is another
asset of digital audio
processing systems.

to set thresholds at which its limiting be-
gins and ends. The second {higher) level
serves as a brick wall maximum output
setting. If the two thresholds are set to the
same level, the limiter acts as a clipper.
Otherwise. the limiter senses the amount
of allenuation necessary for any signal it
encounters between the two thresholds.
A fast composite limiter controls final moc-
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The last thing a
station needs to do
is replace manual
error with mind-
less automation.

f you haven't already heard,
the newest buzzword in broad-
cast is smart automation. In
an cra of split-second timing,
$10,000 make-goods, and news
rating wars, stations are having
1o face a new reality.

People are impertect. On-air
mistakes are expensive. Broad-
cast automation is behind the
times. And something ought
to be done about it.

Something has — QOPS.

PARDON ?Obiect-Oriented
Programming is more than a
breakthrough in automation,
it's a boon to stations who want
a smarter way to control devices.

Those days of extemal inter-
face boxes? Geriatric through-
put? Unfriendly software?
Gone. With QOPs, devices are
treated as software “objects.’
So, vou get a PC-based system that is faster, intuitive to use,
and completely customizable to any station.

The Louth ADC-100 can control any device: Switchers,
VTRs, Multiple Cart Machines, Still Stores, Satellite teeds;
even custom devices and existing station sof tware can be
incorporated right into the system.

HOW MUCH FASTER? On average, the ADC-100 is ten

times faster than any existing automa-

REPLACE
"OOPY’
WITH

COPS.

to throughput, vou can run as
many as 8 lists simultaneously,
each with up to 1000 events.

More impressive, though,
is how fast people warm up to
Louth’s text-based windows
and pulldown menus. Everyone
from Tratfic to Production to
News “gets it” immediately.
Even  traince can be editing
full plaviists within hours. So
operators can be freed for more
important tasks.

FUTURE PROQOF. Since
things change so rapidly in
broadcast, Louth has designed
the ADC-100 10 adapt to any
changes in equipment, per-
sonnel or procedures.

Advanced computer techno-
logy and client-server architecture
make the system casily expand-
able. And with OQOPs, Louth
can respond immediately to customize and support new devices.

MAKE NO MISTAKE. The best way to see how fast, casy,
and powerful broadcast automation has become is to watch
the ADC-100 at work. For more information or to arrange a
demonstration call (415) 329-9498.

With Louth, Smart Automation has come a long way in
solving the big drain in broadcast. Human error.

Louth Autornation. Because air-time

tion systern. With virtuallv no obstacles m is money.

A T N
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ulation level. Its operation takes place
ahead of pilot injection. (See Figure 3.) Ad-
ditionai 4-band compression for users
desiring it is available separately with the
company's companion device, the Prizm.
(See Figure 4))

All three devices (four, including the
Prizm} use a wideband AGC at the front-
end. preceding their limiter sections.

Configuration and control

System reconfiguration flexibility is an-
other asset of digital audio processing sys-
tems. Once again, the available products
seem to fall into two broad categories. The
Lazer and Optimod 8200 are updated via
firmware (chip}) changes, while the
Paragon-transmission is a disk-based sys-
tem. Each approach has its advantages
and disadvantages. The firmware-based
systems don't have disk drives that can fail
and preclude user-programming interven-
tion, but the disk system encourages more
frequent updates and allows file im-
port/export.

Another key flexibility issue is the de-
gree of parametric control afforded by the
various systems. Again, this is related to
vendor design philosophy. The Optimod

8200 provides a great deal of factory stan-
dard setups arranged by programming for-
mat. It gives the user some adjustment lati-
tude to alter the factory setups and/or
create entirely new ones. The degree of
control, however, is somewhat limited.
This approach minimizes the possibility of
a user accidentally putting something atro-
cious on the air, and it plays to the com-
fort zone of the manufacturer’s previous
customers.

On the other end of the control spec-
trum, the Paragon-transmission provides
wide control flexibility, and can put the
user in the processing designer’s seat (for
better or worse). Several generic, fidelity-
oriented factory setups are provided, span-
ning the usable range of the processor’s
loudness enhancement. In the product’s
accompanying literature, users are en-
couraged to experiment with their own
designs, employing the factory setups as
starting points. Gentner's Lazer and Prizm
provide a level of user control that lies
somewhere in between the other two. The
Lazer offers more access to adjustment of
parameters than the Optimod 8200, but
the structure of the processor is not as
reconfigurable. The Luzer opts for a fixed

LCH
ANALOG IN o
ot e SUB-SONIC
PHASE
RUMBLE >
adLd ROTATOR
DIGITALIN O AES/

EBU l
RCH
ANALOG IN AD L {AS L CH)... G:é%"
MULTIBAND
DOWNWARD || EQUALIZER
EXPANDER
MULTIBAND
MULTIBAND DISTORTION-
» COMPRESSOR CANCELLED
CLIPPER

OVERSHOOT
COMPENSATOR

—

(R CH)—@——>

[

STEREO
GENERATOR

—» COMPOSITE
|, OUTS(2)

A

D/A = L CHANALOG OUT

Figure 2. A block diagran: of the Orban Optimod 8200.

AES/

EBU [ DIGITAL OUT
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3-band approach in its multiband limiting
section (the Prizm is a fixed 4-band pro-
cessor), while the Optimod 8200 can be
configured via software to operate as any-
thing from a single-band to a 4-band pro-
Cessor.

Orban and Audio Animation also chose
a single box approach, while Gentner split
its processing (and its system price) into
two devices, with the thought that some
stations may not need the whole package.

Display and user interface
A variety of control surfaces and dis-
plays are used in these systems. The

A variety of control
surfaces and displays
are used in these
systems.

Paragon-transmission uses a touchscreen
in combination with an assignable rotary
control and four dedicated push-buttons
{cancel, load, setup and help). The display
is a graphic user interface (GUI) running
on the internal processor. which can be
displayed on the on-board video monitor
or an outboard PC monitor. The Optimod
8200 employs an on-board liquid crystal
display {(LCD) window with five softkeys
and two dedicated push-buttons (escape
and help). Four-way cursor arrows and a
continuous rotary pot are used for setting
parameter values.

Using optional software, an outboard PC
can provide a larger. higher-resolution col-
or display. The Lazer and Prizm use per-
haps the simplest approach. Each device
employs a single, 4-line alphanumeric LCD
window and five push-buttons. Two of the
buttons are up/down arrows for stepping
through parameter values and moving the
screen cursor. The other three buttons se-
lect, enter and escape the device's various
functions.

Metering philosophy also differs among
these systems. Audio Animation and Or-
ban use their display screens to show
meters, while Gentner uses horizontal
LED displays. Some of these LED meters
are dedicated to a particular parameter.
and others are assignable.

All systems allow (or plan to allow) re-
mote control via R$-232 or a similar in-
terface. This means that a standard dial-
up modem can be used to control these
devices remotely via PC. All of these
devices also offer password protection to
prevent unauthorized access to active and
stored settings.

Digital interface considerations
Another issue foremost in the minds of
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We admit, there may be
alternatives to LINC technology;

L

With LINC technology you control the peripheral systems in your edit bay from your
Abekas switcher. Il couples your peripherals to the swilcher time line. You get faster.
more accurate effect creation and previewing. You can also save all your sel-ups on a
single floppy. LINC makes your edit suite more efficient... more profitable. It's also the

stepping stone 1o tull station automation in the production world. For more information

Abekas

A Carlton Company

call your local sales office.

\BEKRAS VIDEO SYSTEMS, INC.. 101 Galveston Drive, Redwood City, California 94063. For details: 415-369-5111: Atlanta 404-451-0637:
Chicago 708-699-9400: Dallas 214-385-4544: L.os Angeles 818-955-6446: New York 516-829-0820: San Francisco 415-369-6791.
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AMPEX HAS CHANGED THE POWER OF VIDEO.

www.americanradiohistorv.cad

It’s the power to realize
your dreams.

It’s the impact of innovative
design. It’s the precision of uncompro-
mising engineering. It’s the rock-solid
dependability of the Ampex commit-
ment to quality.

It’s the power to deliver video
with the clarity, crispness, and multi-
generational integrity available only
with digital component processing.

It’s called DCT "—Digital
Component Technology.

It’s the world’s first realistic
CCIR-601 digital component system
available from one manufacturer.

Tape drive, tape cartridge,
switcher, editor, ADO{ character ani-
mator, and interconnect equipment.

All available now. Only
from Ampex.

And DCT also gives you a
clear upgrade path to the digital video
technologies of the future.

So now you can have the video
power you've always dreamed about.
You can have it today. And you'll still
have it tomorrow.

AMPEX

DCIT

Ampex Corporation 401 Broadway, MS 3A-01. Redwood City, CA 94063-3199
1992 Ampex Corporation
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OPTICALIN
(FROM A/D CONVERTER)

OPTICAL TO DIGITAL
STEREO CONVERTER
l L CH
8X OVER-
RCH SAMPLING
(AS L CH)... WIDERAMD A6 R FILTER
¥ e DIGITAL SCA IN
PRE-EMPHASIS ‘ N
FILTER [
R L
! DIGITAL STEREO
3-BAND LIMITER n EORToR DIGITAL
DIGITAL COMPOSITE
COMPOSITE OUT OUTPUT
WIDEBAND DIGITAL COMPOSITE
FINAL LIMITER PEAK CONTROL . D/A > ANALOG
OUTPUT
PILOT PROTECTION _I
FILTER
PILOT GENERATOR

Figure 3. A block diagram of the Geatner Lazer. Analog-to-digital conversion is handied by a preceding device, whose fiber-optic oulput feeds

the Lazer's optical inpul.

many broadcasters is the fully digital sys-
tem of the future. This implies some com-
patibility and standardization for intercon-
nection of digital devices. including the
audio processor. Unfortunately. progress
in this area has been slow. Decisions there
will greatly affect some important audio
processor design issues. including sam-
pling rates for systems with integrated ster-
€0 generators, and time base accuracy for
carrier frequency generation in exciters.
Manufacturers have different opinions on
optimum sampling rate (32kHz, 38kHz
and 44.1kHz all have merit for obvious
reasons). and a number of efforts have
been launched to sort out a standard. Ali
of the currently available digital audio
processing systems include provisions for
eventual direct digital audio input and out-
put, but at this point, these remain large-
ly unused.

Beyond the sampling rate question is the
issue of where the broadcast system’s time
base should be located. For example, CD
tolerances have been shown to be insuffi-
cient for translation to FM carrier frequen-
cy. Should the station time base be in the
console? Should it be at the transmitter
and referenced back to the studio? What
about digital STL delays? Some interest-
ing debates lie ahead.

Just where in the processing chain the
signal enters and leaves the digital domain
is an important issue for interface reasons.
at least in the short term (while the digi-
tal audio processor still exists as an island

OPTICAL IN
(FROM A/O CONVERTOR)

Q

in the otherwise analog audio chain).
Here. too. differences between the systems
apply.

The Paragon-transmission takes audio
straight from the source {typically the on-
air console or switcher) and immediately
converts it to the digital domain. After
processing, it provides either analog or
digital audio output to an outboard ster-
eo generator. The release of an on-board
slereo generator upgrade for the system

OPTICAL TO
DIGITAL STEREO
CONVERTER
v LEFT
RIGHT CHANNEL
CH
(AS.L.GH) WIDEBAND AGC
4-BAND
COMPRESSOR/EXPANDER
RIGHT
CHANNEL
DIGITAL STEREO TO
OPTICAL
CONVERTER
OPTICAL OUT

(TO LAZER OPTICAL IN)

Figure 4. A block dingram of the Gentner
Prizin. Designed for use as an optional prepro-
cessor o the Lazer. the Prizin is inserted be-
tween the analog-to-digital-to-optical convert-
er (described in Figure 3] and tie Lazer
accounling for its exclusively optical 1/0.
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Which processing
philosophy is best?
What level of user
control is optimum?

(of hybrid analog/digital design) was im-
pending at this writing. This would allow
provision of an analog composite output
as well. The Optimod 8200 also converts
analog inputs immediately to digital au-
dio for processing. and includes an ana-
log stereo generator. As a result. the unit
offers analog or digital audio outputs. and
a pair of (identical) analog composite out-
puts. Gentner's Lazer and Prizm are fully
digital devices, to the extent that they do
not include onboard analog-to-digital con-
verters. A separate conversion device is
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You Need It.
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e 3 —.:m m;mumm
-.-m i

You Nee I

With orue Wide Band pertornwomcee in all modes inchading heterodvne
52,995
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[ere's some of our video equipment.

Instead of miles of copy and hundreds of images

price, right there above the product.
showing stunning cffects, we thought vou might

Lastly, vou have to know where you ean

get this equipment. That’s where the logo,
want to sce something a litde different. Like phone number and address come in.
our produets up close and personal. cotime Advertising is casy when you have such
And vou have to know how much the i

great products to offer.
Digital. It's what vou need.
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PROCESSING SYSTEMS INC.

55 Nugget Ave, Unit 10 = Scarborough, Ontario M18 311 Canada* Phone: 416-754-8090 * Fax: 416-754-7046
11 Spiral Drive * Florence, Kentucky 41042+ Phone: 606-371-5533 * Fax: 606-371-3729
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cquipment is going to cost, so we put in the
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used, which applies phase rotation in the
analog domain and then converts the sig-
nal to digital audio. The converter’s out-
put is sent to the Luzer or Prizm via a
fiber-optic interface. Therefore, both the
Lazer and Prizm have optical inputs only.
The Prizr also has an optical output only.
while the Lazer includes a digital stereo
generalor. so it offers composite outputs
in analog and digital form (the latter is de-
signed for use with exciters offering a
compatible digital input).

Which is bhest?

Choosing a digilal audio processor is a
matter of individua! station culture and
personal preference. All of the sysiems
mentioned here are well-designed and
constructed, and each will tikely find its
following in the marketplace. Which
processing philosophy is best and what
level of user control is oplimum are the
two primary questions that anyone con-
sicdering digital audio processing will
confront.

e Very low noise

Join the stereo evolution!

(100 dB S/N)

o Outstanding interchannel
crosstalk (>95 dB)

e + 30 dBu maximum
output level

e Excellent output
isolation

e 12 cards per frame

.......

(2RU)

LEITCH |«

For further information please contact your local LEITCH
dealer or call:
In U.S.A.: 1-800-231-9673
In Canada: 1-800-387-0233
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Digital audio processing does not offer
a loudness bonanza, and ali of these man-
ufacturers candidly point out that the
methods developed for analog have al-
ready pushed the loudness quest to its
practical limit. What digital systems do of-
fer is the opportunity for the user to par-
ticipate in the processing desigr to a great-
er extent than is possible in the analog
domain. For those who have amassed
racks full of repeatedly modified analog
gear in the never-ending quest for a
unique sound in today’s ultracompeltitive
radio markets, this can be a compelling
incentive. Greater uniformity and repeal-
ability in performance, full remote control
(using optional PC display/interface soft-
ware in some cases) and the ability to vary
settings by daypart (or some other criter-
ia) are among the other advaitages
presented by this new technology.

These manufacturers have also begun
discussing the possibilities offered by open-
architecture and third-party software for
their systems. Perhaps the authoring of
such software will be the role of tomor-
row's audio consultants and radio gurus.

Digital systems allow
the user to participate
in the processing
design to a greater
extent.

Finally. although movement toward a
fully digital audio chain has been long in
coming, most agree that its eventual ar-
rival is inevitable. A sensible approach to
this transition is to take it incrementally,
concentrating on where a digital replace-
ment will provide the greatest benefit at
the current time. Broadcast audio process-
ing is certainly one of those replacement
points. As the products described here
clearly demnonstrale, it's not too soon to
start looking seriously at digital alterna-
tives for this important part of the air
chain. ]

-E-dllo_r's note: The block diagrams Shown in this anticle are
simphitied versions of documentation supplied by the man-
ufacturers.

w For more mformation on digital au-
dio broadcas! processors, circle Kead-
er Service Number 301.
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One of the rare times when reality
exceeds expectations..

]

]

Proven High Power UHF
Tetrode Transmitters!
Acrodyne, the pioneer in tetrode technology, has delivered

the only 30kW single tetrode UHF TV transmitters in the

world. Consider the following:
* Plant efficiency—cuts cost 50-60 % —Proven
® Tube life 24,000 hours—Proven

¢ Price advantage—Proven
® Less precorrection needed—Proven

ACRODYNE * Tube operating voltage less than 10kV—Fact

® 1Mt—
Acrodyne Industries, Inc. Smaller footprmt Fact

Tomorrow’s digital TV transmitter company.

516 Township Line Road ® Low cost tetrode replacement—Fact

Blue Bell, PA 19422 -

800-523-2596 or * No diplexer—Fact _ .
(215) 542-7000 The proof is in; the facts are undeniable. Models are avaiiable
FAN (1) oAb BEe from SkW to 60kW. Talk to Acrodyne...the leader in UHF

© 1992 Acrodyne Industries. Inc. Al rights reserved. tetrode technology for 25 years.
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Replacmg the

By Skip Pizzi, technical editor

The Bottom Line

Manufacturers have long
been taking aim at the
broadcast audio cartridge
format, but without great
success, As much as users
decry the cart's many flaws,
its inherent reliability,
familiarity and
standardization make it
difficult to relinquish.
Nevertheless, digital systems
are mounting an increasingly
serious challenge to the

workhorse cart. Broadcasters’

growing comfort with
computer hardware has
opened the door to such
replacement technologies,
causing many stations to
rethink their use of cartridge-
based systems.

46 Broadcast Engineering July 1992

$

analog

cart machine

In the new world of broadcast audio recording, life

imitates cart.

Someone once called the audio cartridge
“the format that broadcasters love to hate”
Yet, rumors of its demise have been great-
ly exaggerated. Some of this longevity has
come from cart machine manufacturers’
resourcefulness in providing incremental
improvements over the years. Retrofitted
audio upgrades, mechanical rebuilds,
wholesale recorder redesigns, new tape
formulations and cartridge designs, new
tape speeds and track widths, noise-
reduction systems, matrixed stereo and
other stereo phase-compensation, bar
code identification and more — the for-
mat has experienced significant evolution.
Today, audio cartridge systems are still
widely prevalent. Almost all radio stations
use them in some capacity, and many use
them as a predominant on-air audio
source. In some cases, if it's not live or
from the network, it's on cart. But the
trend away from carts has already been
established. Purchase of new cartridge
hardware dropped by 30% in 1991.!
Most likely, carts’ reliability and familiar-
ity have kept them in use. But as com-
puters and digital audio equipment mi-
grate into more areas of the broadcast
operation, carts’ perceived advantages in
these respects have diminished. On one
hand, audio quality of the facility is im-
proving beyond what carts can deliver. On
the other hand, broadcasters are now
more conceptually trusting of computer-
ized audio operations. Sensing this oppor-
tunity, manufacturers have approached
the cart machine replacement market
from a number of different directions.

Variations on a scheme
Cart replacement technologies can be
divided into three general categories. {See
Table 1.) First are the direct machine-for-
machine replacements, where in an oper-
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ational sense, only the media changes. In-
stead of a cart, audio is stored on some
sort of digital carrier, typically disc-based.
Hardware looks and acts like a cart ma-
chine, with similar size and control
features.

A second type of system uses a bank of
RAM to store a brief and/or bandlimited
message. These are especially useful in
lieu of carts for call-in announcement
lines, for which purpose they often incor-
porate telco hookup and auto-answer
functions.

The final group of replacement devices

The trend away from
carts has already been
established.

are a different breed altogether, replacing
all of the cart machines in the facility with
a single computer system. This global ap-
proach is implemented either on a PC plat-
form or in proprietary hardware. In most
cases, this kind of device is really a sta-
tion automation system that incorporates
hard disk recording, rather than a cart ma-
chine replacement per se.

Cart for cart’s sake

Although difficult to explain, most
broadcasters still find it reassuring to be
able to hold that car dealer’s spot or con-
test promo in their hand and physically
load it into its playback device. Perhaps
it stemns from a basic human need for tac-
tile feedback (or maybe just for the satis-
faction of flinging it across the room when
it jams). In any case, this “warm and fuzzy”
factor argues for a replacement system
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that uses the same physical carrier ap-
proach.

Some of these products come from new
companies, but several are made by tradi-
tional cart machine manufacturers. Avail-
able sysiems use a variely of media, span-
ning a range of optical and magnetic
systems. Although the use of removable
media is a key design element, some of
these digital cart machines offer additional
storage on internal hard disk drives. Some
simple editing capabilities also are in-
cluded.

Media choices are typically from the
standard computer storage inventory. For
example, high density (1.4Mbyte) and
extra-high density (4Mbyte} 3.5-inch flop-
py disks are used by some systems, em-
ploying data compression to allow sever-
al minutes of high-quality stereo on each
disk. (See “Digital Audio Data Compres-
sion,” February 1992 )

One philosophical step removed from
exact cart-for-cart replacement is a system
that uses removable media, but on a rnul-
tiple message-per-carrier basis. This cate-
gory includes Bernoulli disks (removable
hard disks), recordable CDs (CD-R) and
magneto-optical (MO) systems. Although
not a random-access format, the fast wind-
ing and accurate [D-point marking of DAT
makes it another player.

Among the magnetic drives using
removable (floppy or Bernoulli) media,
sone also offer an internal hard disk op-
tion for additional storage. Most of the
random-access systems (magnetic and op-
tical disk formats) include some simple
editing capabilities as well.

Your choice of format hinges on sever-
al criteria, foremost of which is the facili-

Purchase of new
cartridge hardware
dropped by 30% in

1991.

ty’s intended application. Some operations
use carts only for short, occasional an-
nouncements or drop-ins, while others use
them as their primary media. In the lat-
ter case, long-form storage offered by DAT,
optical and Bernoulli disks may be more
appropriate. Other criteria of choice in-
clude hardware cost, media cost and ca-
pacity, user-friendliness. the importance of
rewritability (all formats except CD-R are
erasable) and the likelihood of long-term
format support by the manufacturer.
Most of these devices also include an RS-

1.
I0T
Transmitters

2.
MSDC
Transmitters

232 and/or other type of control port, al-
lowing their integration into an automa-
tion system. Don’t overlook this important
element when assessing the appropriate-
ness of various systems to your facility and
its applications.

No moving parts

For a few specific applications tradition-
ally handled by carts {primarily for their
automatic recuing capacity), RAM record-
ers are offered by a few manufacturers.
These are designed for repeated play of
the same message(s), lypically via tele-
phone. Not only do these systems auto-
matically recue, but they also can do so
instantaneously.

Digital audio allows the trade off of
bandwidth for record time, s0 these sys-
tems typically offer longer storage times
at lower audio fidelity, and vice versa.
Therefore, a range of audio quality levels
is available. Other features offered by
different products include multiple mes-
sage storage, multiple simultaneous out-
puts, auto-answer capability and DTMF
(telephone touch-tone) sensing.

Station on a screen
Other manufacturers support a different
transition philosophy in their cart replace-
ment systems. Rather than simply replac-

ONE :
COMPANY.

3 Straight Answers, When you call TTC you're not

Solid-State
Transmitters

going to hear a big sales pitch on the only transmitter
we make. We make them all. TTC manufactures
transmitters for all current amplification technolagies. No
other company can make that claim. In fact, TTC has

4 been designing and building products for the broadcast

Tetrbde
Transmitters

transmission industry around the world for 25 years. If
you want straight answers, and choices, about the
technology that best suits your needs, call TTC.

A Global Force In Broadcast Transmission Technology

5

Klysfron
Transmitters
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ing the analog decks and cartridges with
RAM digital ones, these companies take a more
DIGITAL RE- HARD DISKRDR lntegrfc\ted approach, gentered on the au-
MANUFACTURER CART CORD- W/AUTO- |svc| tomation controller. They leap-frog the
MACHINE ER MATICON [NO. digital cart machine transition and move
into a more fully computerized en-
FD| B|CDR| DAT|MO PC | Prop vironment.

- In this context, carts are replaced by
AcutioniElectioactst Gl Of) X 395 hard disk {or optical disk) storage. An au-
AEQ (SPN) X e tomation controller accesses the hard disk
Agap (FR) X 397|  drive(s), calling up audio spots from disk
Arrakis (USA) X 398| asrequired by the automation’s program-
Asaca Shibasoku (JPN) X 399 rping instructions. Typicglly. the automa-
ASC (UK) X 200 tion system and hard disk recorder are

part of the same software, and run on the
Barco/EMT (GER) X 401 same PC (although external hard disk
Basys/D-CART (USA/AUSTRAL) X X |402]| drives may also be involved, typically in-
Broadcast Electronics (USA) X X 403 terfaced via SCSI ports).
Cipher Digital {USA) ¥ |404 The I(?vel of integration among these
Computer Concepts (USA) X a05| Systemsis another variable. Some put only
— - short-form programs {for example, spots,
Dalet Digital Media Systems (FR) X 406 PSAs, jingles/drop-ins and announcer
Denon (JPN) X 407 |  breaks) on the hard disk, keeping longer
Enco Systems (USA) X 408 program elements on other outboard
Ferrograph (UK) X 409 devices, such as reel-to-reel, DAT, ?D or
Fidelipac (USA) X 2410 other formats. Control gf these devices is
handled by the automation system (gener-
FOR-A (JPN) X |41 ally via RS-232 interface), but these
Fostex (JPN) X 412|  devices must still be properly loaded and
Fougerolle Audio (FR) X |43 otherwise regulated. Such a system can be
Gentner Communications (USA) X 414| usedin live-assist and full automation ap-
Giese Electronic (GER) X Al
: More advanced systems place all re-
Gotham Audio (USA) X 416 |  corded audio on hard disk. and originate
Henry Engineering {USA) X 417 |  their entire local programming from the
IMC/Akai (JPN) X 418 automation computer. In this case, more
Marantz (JPN) X 419| than just the cart machine has been
Mediafouch Systems (USA) X 420 replaced. The mpst SOp}’lIStIF&l@d concepts
- integrate the entire station (i.e. master con-
Otari (JPN} X 4211 trol, production studio, newsroom) into a
Panasonic (JPN) X 422|  common file server system interconnect-
PKE International {AUSTRAL) X X |423| ed by LAN. This allows spots to be pro-
R.G. Barth (GER} X 424| ducedin the pro?uc}ign studio adl}d aired
in master control with no recording me-
Rac?m bl T(ELY X 425 dia changing hands. Traffic assumes a new
Radio Systems (USA) X 426|  meaning at such a facility. (See “Increas-
Ranson Audio (UK) X 1427 ing Your Audience Through Technology:
Rodman/Brown Associates (USA) X 428 Integrating Digital Workstations,” June
Smarts Broadcast Systems (USA) X agg| 1992) _
Sonifex (UK) X 430 As wnr} removable-rp_edna formats, some
systems include provisions for data com-
Sony (JPN) X 431|  pression, thereby expanding hard disk ca-
Studer Digitec/Numisys (SWIT/FR) X |432| pacity. Basic editing features are also in-
Studer Revox (SWIT) X | X 433| cluded on most systems.
Tascam (JPN) X 434 Au}o.:natfi()n systems inlcllud“e a §wiching
or mixing function as well, allowing incor-
TBS (FR) X 435 poration of network audio feeds. Routing
The Management (USA) X 436|  and recording of incoming spots and pro-
360 Systems (USA) X 437| grams to be aired later can also be han-
Wheatstone (USA) X |438 dled automatically.
XIS (FR) X 439 Futrt(lj]ern}ore,l hybrlld sfysltlen'l.ft)hcal} be
created, using elements of all of the afore-
Yamaha {(JPN) X 440 mentioned methodologies. For example,

Table 1. A listing of manufacturers of cart machine replacement systems and the general nature 2 _computer-based automation system
of their products. The "Digital Cart Machine” heading covers any dappropriate digital audio re- might employ internal hard disk storage
cording format using removable media, including floppy disk (FD), Bernoulli (8). CD-R, DAT or for spots, while it controls external
MO systems. (FD and Bernoulli systems may also include internal hard drives.) The “Hard disk  removable-media drives for music pro-
with Automation” heading includes PC-based and proprietary/stand-elone systems, some of which  gramming, DAT for time-shifting of

can incorporate optical drives. satellite-delivered, long-form programs
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and a RAM recorder for listener callin
lines.

Assessing your needs
To help in your planning, ask yourself
and your vendors the following questions
concerning cart replacement:

¢ What kinds of programming do you use
carts for now?
Do you use them for spots and breaks
only, or all of your music? Consider news
applications, too.

* What kind of automation are you cur-
rently running (if any) or do you en-
vision?

Can/will the system easily support in-
ternal hard disk storage, or will you need
to use outboard devices? In the latter case,
what machine control protocols are sup-
ported by the automation system?

* How fast is the turnover of the materi-
al you use carts for now?

Are carts re-recorded quickly or do they
stay on the shelf after recording for many
months? (This addresses the applicability
of multiple message-per-carrier systems,
and the issue of erasable vs. write-once
media.)

* What is the typical length of program

segment you usually put on cart?
(Some removable-media systems have
limited record times.)

* How big are your download/time-shift
requirements for satellite-fed pro-
gramming?

(These are best handled by the more
sophisticated integrated automation/hard
disk recording systems.)

* Are you a multiple operation in which
the same audio material may be needed
by two studios at or near the same time?
(If so, you're a good candidate for the

integrated LAN/file server-type of system.}

¢ How trainable are your operators?
Can they handle the full-blown change-

over to station-on-a-screen overnight, or

should you take a more gradual approach?

¢ What are your call-in announcement
line needs? How frequently are they up-
dated? How many calls must be handled
at once?

Your final decision will probably involve
a philosophical element: Can you elimi-
nate the tangible carrier used by familiar
cart systems and replace it with unseen
data from an austere hard disk? Is an in-
termediate step preferable? Or are you

content with audio carts as they are? Any
of these are a viable choice, although the
industry’s direction is clearly moving away
from analog toward integrated digital
systems.

Transition planning also should include
some ramp-up time, Carts and their re-
placement systems should be operated in
tandem for the first month or so. If all goes
well, then the trusty (or is it rusty?) carts
can be retired.

Moving beyond the “if" and on to the
“when" and “"how" is your first challenge
regarding cart replacement. Then the seri-
ous research and shopping can begin. The
choices are numerous and diverse. Know
what you want, and find the system that
meets your requirements. Chances are it's
already out there. [ ]

» [for more information on analog
cart machines, circle Reader Service
Number 302.

Footnote:
1. 1991 Radio Marks! Profile. Inertec Corporate Market Re-
search, August 1991. (Don’t blame the recession for tha drop
in cartridge aquipment purchases — this same survey shows
that overall eguipment spending was up shghtly for 1991.)

signals interface.

well you can
easily forget
they're there.

Your signal converters should be out of sight, out of
mind, doing their job. That's why Thomson converters
are such a perfect choice. They do so many jobs so

FORGET ABOUT IT!

Not many products are designed to be ignored. But
Thomson believes that you've got enough to worry about
when you're operating a facility with both analog and
digital equipment. Once your system is integrated, you
should not have to think about how or where the

The only converters that give you both serial
and parallel digital in the same unit. Analog to
digital or digital to analog, no converters are more
versatile than Thomson's.

» Each A/D converter is equipped for both serial and
parallel digital output.

» Each D/A converter is equipped for both serial and
parallel digital input.

=

B

» You can join two converters in one 1U frame, doubling the
unit’s versatility and capacity.

Now here's the catch. Because 2 Thomson converter is
so versatile and reliable, it's easy to forget

it's there. But for the very same
reasons, you'll always
remember it's a
Thomson.

/) THOMSON BROADCAST

Switching America To Digital

P.0. Box 5266, Englewood, New Jersey 07631 o (800) 882-1824 e Fax (201) 569-1511
THOMSON BROAOCAST -17. rue du Petit Albi - BP 8244-95801 CERGY-SAINT-CHRISTOPHE CEDEX FRANCE - Phons (33-1)3(4.20.;0.00 - Telex 618780F - Fax (33-1)34.20.70.47
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There are a lot of
multitrack digital audio
workstations out there,
but only one with Otaris
name on fit.

Right now, it seems like
everyone is building
audio disk recorders. The
difference is. we'll still be

building them three years
from now.

ProDisk’s new Graphical User Interface for Digital Editing (guide™)
combines several witidows Into an intultive. easy-to-use display.
Far from jusi an EDL list. the relationship berween ail tracks is shown

Otarl Corporation
us.a
{415)341-5900
Fax: (415) 341-7200

Sure. Otari’'s new
ProDisk™ 464 is the only
system Lo give you up to
64 tracks. True. it's one
of the few to use standard
SCSI devices so you won't
be locked-in as technology
advances. But as much as
we'd like to tell you about

the rest of its great features,

the most important thing
about the ProDisk system
{given the changes that are
certain to occur in this tech-
nology) is the Otari name up
front — a name that profes-
sionals around the world
have come to trust for prod-
uct support and customer
service.

Speaking of the
future. you can be sure that
ProDisk’s open architecture
allows for hardware. soft-
ware. and storage media
enhancements as they come
along. and that it’s plug-
compatible with your cur-
rent equipment. And if
you're familiar with Otari’s
product philosophy, you
know you're getting the
best possible value on
the market.

Most of all, you can be
sure you've purchased “The
Technology You Can Trust.’

Call Otari at (415)
341-5900 for complete
information.

10/ T/AR/ 1]

Otarl Corporatlon
378 Vintage Park Drive
Foster City, CA 94404
USA.

(415) 341-5900
Fax:{415) 341-7200
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Otariinc, Otar)
Japan {UK) Ltd.
{0424) 81-8626 Unitea Kingagom

Fax: (0424)81-8633 {0753) 680777

Fax:{0753) 42600
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Otarl Otarl Singapore
Deutschland GmbH Pte., Ltd.
Germany Singapore
02158 50861-3 {65) 7437711

Fax: 021581778 Fax: {65) 743-6430
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By Flawn Williams

The Bottom Line_

Ever since this little cassette
started creeping into the
broadcast world about five
years ago, it's been making
cleaner field recordings
possible, while improving
portability and cost-
effectiveness. But with every
new format comes inevitable
early difficulties, and
pioneering users have learned
a lot the hard way. This
article details some of the
features that make field use
of DAT a pleasure, and tells
how to avoid some of the
pain. S

Williams is agchnlcal producer and !?aln_er- fBr Na:gnal Pub-

lic Radio, based in Chicago,
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Using DAT
in the field

DAT makes a great acquisition format — but choose

your hardware carefully.

Il you look at the current crop of record-
ers using the digital audiotape (DAT) for-
mat, you will see indications of its grow-
ing acceptance among users and manu-
facturers. From bare-bones units to full-
blown production systems. DAT has found
its niche as a long form, small size and
low-cost option for digital audio recording.
Its small size and long recording time
make DAT particularly attractive for port-
able recorders, either for stand-alone au-
dio recording or for high-quality post-
synched audio-for-video and film.

DAT stats

DAT uses a 4mm tape loaded in a self-
enclosed housing, similar to a videocas-
sette. Commercially prepackaged tapes
are available in lengths up to two hours,
but the cassette shell can actually accom-
modate two hours and 20 minutes of tape.
if that extra 20 minutes of uninterrupted
recording is important to your recording
needs, contact a custom loading compa-
ny to buy 140-minute DAT tapes.

All of the tapes currently marketed for
audio applications use the same thickness
of tape stock, so no ruggedness or fideli-
ty is traded off for longer recording times,
unlike analog recording media. On a cost-
per-minute basis, the 2-hour tapes are
cheapest. But if you're doing a lot of short
recordings, you may find it less confusing
and time consuming in post-production to
use separate cassettes of shorter lengths.

Some recorders offer a half-speed rec-
ord/play option, which doubles the
amount of time on a tape, but uses a
reduced sampling rate (32kHz instead of
44.1kHz or 48kHz) and lower resolution
{12 bit instead of 16 bit). This translates
into reduced high-frequency response and
a lower signal-to-noise ratio. If you're get-
ting into DAT for high audio quality, this
is not the best way to economize. Howev-
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er, if size and uninterrupted record time
are primary concerns, and analog audi-
ocassettes provide adequate audio quali-
ty, extended-play DAT may be for you.
DAT has also been adopted by the com-
puter industry for data storage. Sixty-
meter length data tapes that are sold in
the computer stores are the same as 120-
minute audio DATs. These data DATs use
a slightly higher-quality tape and cassette
shell than the typical audio DAT, and are
reportedly subjected to tighter quality con-
trol, in deference to the lower error rates
required by computer data. Computer
DATs of 90-meter length are also availa-
ble (using thinner tape), which theoreti-

Some recorders offer a

half-speed record/play

option, which doubles

the amount of time on
a tape.

cally could hold three hours of audio in-
formation. To date, no manufacturer of
audio DAT recorders has recommended
the use of this non-standard tape stock for
audio purposes.

Getting audio onto DAT

Like videotape, the DAT cassette is
opened after insertion in the recorder and
a loop of tape is pulled into contact with
the heads. A helical-scan head drum
writes or reads diagonal lines of magnet-
ic data on the tape. (See “DAT in the
Professional Environment,” August 1990.)

Most of this information is digital audio
data, but some of the tape is set aside for
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WE MAKE IT VERY, VERY HARD TO BLAME IT ON THE TAPE.

While we can't fix all your problems, we can make sure 3M tape isn’t one of them. You
get consistently high quality in every audio and video format. And flawless support from
the people who know more about tape than anyone. We won’t be satisfied until you are.

3M Professional Audio/Video Products Div.
3M Center, S1. Paul, MN 55144

I6USC380 ©1992 3M Workdwida Sponeor 1992 Olymplc Games
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the so-called subcodes, where location
markers and other descriptive messages
about the audio can be stored. More im-
portant, subcode data can be erased or re-
written separately from the audio data by
most recorders.

The audio data for the original DAT
standard is sampled at 48kHz, but many
professional DAT decks (and some recent
consumer models) can record at either
44.1kHz or 48kHz sampling, from either
digital or analog sources. Your application
will determine which rate is more suita-
ble. If no direct digital transfers to or from
CD are anticipated, 48kHz is usually the
better choice.

Microphone input options

Most DAT decks intended for in-studio
use do not have microphone inputs, be-
cause they are expected to be installed in
an analog line-level or digital 1/0 environ-
ment. On the other hand, all portabie DAT
decks — from the smallest pocket-size
models to the briefcase-size, full-featured
machines — include microphone inputs.
Beyond that, however, other decisions
must be made regarding your needs. (See
Table 1.)

*  Balanced or unbalanced. Lower-cost
machines often use unbalanced micro-
phone inputs, either on separate !/4-inch
phone jacks or a single tip-ring-sleeve
mini-jack. These leave you more vulner-
able to RF interference and hum or ac-
cidental unplugging. The mini-plugs are
not rugged enough to withstand the rigors
of long-term field use. Other recorders of-
fer a pair of 3-pin XLR input jacks or a sin-
gle 5-pin XLR input for stereo-balanced
microphone inputs.

* Microphone powering. Many of the best
microphones for field work are condens-
er types that need phantom or T-power.
Only a few of the most expensive DAT
decks offer this as a built-in feature. With
the others, you'll need an outboard pow-
er supply, which increases the complexi-
ty of the cabling and requires another bat-
tery. If you're feeding an unbalanced mic
input with an outboard-powered condens-
er microphone, the mic power supply

must have blocking capacitors on its sig-
nal outputs. If not, the unbalanced input
will short out the supply voltage, and the
microphone will not be powered.

¢ Sensitivity. Your DAT's excellent dynam-
ic range may be wasted if your micro-
phones don't have enough output power
to drive the inputs, or if the signal is strong
enough to drive the microphone pre-amps
into clipping.

If you're recording distant, quiet sounds
with dynamic microphones, then the pre-
amps of the DAT may add significant noise
to the signal. In this case, buying higher-
output microphones, buying a top-of-the-
line DAT deck with the cleanest input gain
structure, or switching to an outboard mi-
crophone pre-amplifier of higher quality
would be best.

If you anticipate having hot signals from

DAT’s ability to
provide index marking
and time coding of
tapes may be an
advantage.

close microphone placement, or you are
working with extremely loud sounds
and/or high-output microphones, then
some type of attenuation may be needed
before the signal reaches the DAT's pre-
amps. Most DAT portables offer some sort
of switchable pad for the microphone in-
puts, usually 20dB or 30dB.

Because many of these machines lack
state-of-the-art pre-amps, you may be
faced with a tough choice. With the pad
out, you run the risk of occasional distor-
tion. But with the pad in and gain brought
up to compensate, the pre-amplifier noise
may rise to intolerable levels. If you want
to compromise with more moderate at-
tenuation, for example 10dB or 15dB,
you'll have to buy microphones that have
pads of this value built-in, or buy in-line
XLR attenuator barrels. Some outboard

microphone power supplies also include
switchable attenuation.

* Mono or stereo. All DAT recorders are
stereo. Unlike their open-reel competitors,
they cannot be configured to double their
recording time by using only one channel
at a time. A few models are easy to use
as mono recorders. On these, flipping a
switch can route the signal from one mi-
crophone jack to both recording channels,
and allow monitoring in both ears on ster-
eo headphones.

Some machines include a more ingen-
ious mono mode. The input from one mi-
crophone is routed to one channel at nor-
mal level, and simultaneously to the other
channel at a level 15dB lower. This allows
levels to be run less conservatively. If you
distort the louder channel, then you have
another independently encoded mono
channel 15dB quieter as a backup. (This
sort of split configuration can be accom-
plished on other DAT decks by using a Y-
adapter and an in-line attenuator on one
side of the Y's output.)

Handling other
inputs and outputs

DAT recorders also may be required to
handle line-level analog inputs in the field,
typically from a wireless-microphone re-
ceiver, mixer, outboard microphone pre-
amp or another recorder. Less-expensive
decks offer unbalanced line inputs on RCA
jacks or a stereo mini-jack. Higher-priced
machines will accept balanced line-level
inputs, often sharing the microphone in-
puts’ jacks and using a line/mic input
switch,

Most DAT decks select line or mic level
for both left and right inputs with one
switch. On these decks, if you need to rec-
ord a microphone on one channel and a
line-level signal on the other, you'll need
some external means of padding the line-
level signal down to mic level.

In order to keep portable decks’ size and
cost down, analog line outputs are often
unbalanced only, on RCA or mini-jacks.
Manufacturers assume that critical play-
back will occur in the studio environment
on another deck. Similarly, D-to-A conver-
sion is not of ultimate fidelity on some

INPUT DISPLAY /CONTROL QUTPUT POWERING

Mic/line Start 10 Balanced/unbalanced Alkalinefrechargeable

Balancediunbalanced PHOs Dig. output, type NiCad/lead-acid

Mic powearing Skip 105 Monitor speaker "Bridge’’ battery

Mic attenuation ErasaWrite/ Renumbser Confidence replay Charge miout of deck

Monaofstern Errar 1Ds Morios selaction Ext. AC supply

Dig. input, type Absalute fime (LIRSS MomodM-5) Ext. DC comv
Program time Ext. battery pack
SMPTE tima coda
Metaring

Table 1. Issues worth exploring when choosing portable DAT equipment.
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portable decks.

Connecting to the
outside world digitally

The shortcomings of the analog cutputs
can be bypassed by using the digital out-
put that most DAT portables offer. This al-
lows the signal to be decoded through a
higher-quality outboard D/A converter, or
to make a direct digital interconnection or
transfer to another device. Some portables
offer digital outputs only, bhut most of them
also have some option for digital inputs.

You may be aware of the bitter history
of differing digital interconnect standards.
copy-protection schemes and other
sources of incompatibility. So if you're
planning on making direct digital connec-
tions to or from a DAT recorder, check the
details of its digital ports carefully. The two
most commonly found digital ports are
AES/EBU (on XLR-3) and S/PDIF (on RCA
jacks). In both cases, a single connector
serves both stereo channels.

If you can get a pair of decks that work
properly together, the S/PDIF link may be
more useful than the AES/EBU. Some ma-
chines can transmit and receive subcode
markers, such as start IDs and program
numbers along with the audio data on
S/PDIF, but only the audio data can he
passed through the AES/EBU links.

Powering DAT in the field

The best equipment in the business
won't he any good if you don’t have the
power to run it. This is one of DAT’s ma-
jor weaknesses compared to other audio
recording formats.

The helical-scan head drum, multiple
tape drive motors and high-speed digital
circuitry add up, making the DAT power-
hungry. Although all portable DATs offer
some option other than mains powering,
their practicality and cost vary widely. If
your needs involve a lot of self-powered
recording, then read on and plan carefully.

¢ Batteries. A few DAT portables can run
off large numbers of alkaline C or even AA
cells, but they will exhaust these batter-
ies quickly. Most rely on some kind of pro-
prietary. removable NiCad or lead-acid
rechargeable batteries. Depending on the
machine ancl the battery, these can last
from 40 minutes to two hours in reasona-
ble weather, and less in cold weather.
You'll probably need to change hatteries
more often than you change tapes.

Multiple rechargeable batteries can be
used to accomplish longer field-recording
assignments. In most cases. however, this
means interrupting the recording while
you change batieries.

Some of the decks that have an aikaline-

battery option can do long uninterrupted
recordings on battery power, because they
allow you to switch from NiCad to alka-
line power for a few moments, change
NiCad packs, then switch back to the
NiCad source. The alkaline “bridge” bat-
teries can handle many changeovers be-
fore being depleted.

Although some portable DAT batteries
can be recharged on external chargers,
others must be inserted in the DAT deck
for recharging. The least practical decks
will not recharge their internal battery
while operating on line power — the decks
must be turned off in order to recharge
the batteries inside.

External power supplies

If your work requires long hours of
battery-powered operation, then a power
belt or some other type of external DC
source will be a better solution. The pow-
er pack may weigh more than the deck
it's powering, but the grief saved is worth
the weight.

Make sure you select a DAT recorder
that has some provision for accepting ex-
ternal DC power. and then pull together
the necessary charger and cells to make
a power system. To date, few DAT manu-
facturers are marketing dedicated power-
ing accessories for their machines, so

This 1s no way to design a digital STL..

-_rqu'
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some hunting will be necessary.

The most practical common denomina-
tor will be a DAT deck that accepts 12VDC
from the outside world, perhaps through
some sort of proprietary DC-DC adapter.
Then you can choose from a wide range
of generic external power options devel-
oped for video, film and lighting gear,
which offer 12V outputs on car cigarette-
lighter-style sockets.

Location markers
and other subcode options

When the DAT standard was estab-
lished, an important feature was its abili-
ty to put extra data in subcode form. At
the time, many possible (but unspecified}
uses were foreseen for subcode in the ex-
pected consumer incarnation of DAT —
locating songs, lyrics and other graphic
displays, timing data, and so on (similar
to the CD format and its offshoots). There-
fore, a margin of undesignated flexibility
was built into the DAT standards for
subcodes.

Since then, consumer DAT has meta-
morphosed into professional DAT. Each
manufacturer has taken that range of sub-
code flexibility and branched off in a
different direction. Some features have be-
come standardized in an ad-hoc manner,
but some shocking inconsistencies still ex-

ist from maker to maker, and even from
model to model from the same maker.

The following is a rundown of some of
the subcode features offered by current
DAT decks:

® Start IDs. This is the most basic subcode
feature. This electronic marker can be lo-
cated in fast-wind mode. Most DAT record-
ers will write a start ID each time the deck
is placed into record. Some also offer an
audio level-sensing trigger to write a start
ID each lime a few seconds of silence is
followed by a loud signal during record-
ing. An unlimited number of start iDs can
be placed on a DAT tape, although each
[D takes about nine seconds to write, so
two successive start IDs cannot be placed
closer together than that. Many DAT decks
have trouble reading start IDs (in fast wind}
that are less than 30 seconds apart on the
tape.

* Program numbers. Commonly abbrevi-
ated as PNOs, these are similar to start IDs
but also encode a discrete identifying
number. Up to 99 such numbers can be
put on a single tape. Just as track/index
numbers on a CD, they can be used to
mark and locate passages on the tape by
number. Here, at least 30-second spacing
is required for reliable locating.

However, this 1s.

» Skip [Ds. This subcode marker tells the
deck to fast-wind to the next start ID or
PNO. It is useful for programming selec-
tive dubbing or listening after a tape has
been recorded.

¢ Lrase, write and renumber. The earli-
est generation of DAT portables lacked the
ability to change the subcode contents af-
ter recording. Manufacturers assumed
these functions would be performed on
studio machines, not out in the field. How-
ever, most newer portables offer a full
range of subcode marker editing options.

Erase allows you to remove a previous-
ly written start ID, skip ID or PNO. Write
lets you add a new ID to a previously re-
corded tape. Renumber starts at the be-
ginning of the tape and assigns (or reas-
signs) consecutive PNOs each time it finds
a start [D (or existing PNO), up to 99 per
tape.

[f you think you'll be renumbering PNOs
often, determine how long a particular
model takes to perform this task. Although
it's a fully automatic process requiring no
user intervention beyond pushing the
renumber button, some machines do it
much faster than others.

e Error IDs. Many of the more expensive

Introducing the new Dolby DSTL
It’s the world’s only digital STL designed
from the ground up to combine high
quality audio coding with sophisticated
digital modulation and ultra linear RF
sections. This results in extremely high
audio quality, significant advances in
spectrum efficiency, and unparalleled
freedom from interference and fade that
only a systems approach can accomplish.
Add-on schemes yield compromises that

just wont fly in the end.

For further information, contact your

Dolby DSTL distributor, or Dolby directly.

O Dolby

Dolby Laberaaries Inc. » 100 Porrero Avenue, San Francisco, CA 94!03-4813 + Telephone 415-558-0200 * Facsimile 415-863-1373 ¢ Telex 34409
346 Clapham Road, London SW9 9AP * Telephone 071-720-1111 * Facsimile 071-720-4118 * Telex 919109
Deolby, DSTL, and the double-D symbol ase trademarks of Doiby Laboratorics Licensing Corperation ©1992 Dolby Laboraterics lnc. $9219516
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DAT decks have four heads rather than
the usual two. This allows off-tape monitor-
ing during the recording process (read af-
ter write). By adding a data comparator,
some 4-head decks can detect occasions
where the data coming back from the tape
differs from what was entered. The deck
can then write an error ID marker at those
points.

After recording, you can search to each
error 1D, and playback to see if the error
was significant enough to cause audible
problems. This is an extremely useful fea-
ture, but for now it is only available on the
more expensive machines.

Time code

DAT is inherently stable when it comes
to record/playback timing. However,
many users need a particular unique time
code locked to their audio recording for
synchronizing it with video, film or other
audio decks.

Time code has been a long time com-
ing to DAT decks, but it has finally arrived.
A few top-of-the-line portable decks can
now record SMPTE time code of any
necessary rate and format, using a recent-
ly accepted, retrofitted standard that emu-
lates SMPTE data in DAT subcode. These
decks can accept external code or gener-
ate their own, and sync to external word
clocks (digital house sync) or supply their
own to the outside world. At present, the
universe of portable DAT decks offering
SMPTE time code is still small and ex-
pensive.

For users who need to locate and time
particular sections of a tape precisely, but
don't need the actual chase/lock or oth-
er synchronization possibilities afforded by
SMPTE, there is a subcode feature called
Absolute time (or A-time). This records in
the subcode the elapsed time from the be-
ginning of the cassette. A companion fea-
ture offered on some decks is program
time, which shows the elapsed Absolute
time since the last PNO number.

A-time is touted by some as “the poor
man's time code,” and the features availa-
ble on some mid-priced studio decks make
that description apt. You can search to a
particular point on the tape by punching
in the A-time location on a keypad. More
synching and editing features using A-time
are promised for the future. Few portables
on the market have A-time search features
built in, but many of them — including
some of the cheaper consumer decks —
now write A-time on their recordings. This
makes those tapes easier to use in post-
production with studio machines.

Beware of the visual tape-timing displays
on DAT decks that are not using A-time
or SMPTE time code. Those displays are
often just estimations of timing, based on
counting revolutions of the feed and take-
up spools and calculating time from that.
These displays can be grossly inaccurate,
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particularly when rewind or fast-forward
is used, even though the time stability of
the audio on the tape is almost perfectly
accurate.

Environmental factors

Like all recorders using rotary head
technology, DAT portables have an in-
teresting physiology that includes three
potential areas of weakness. They are af-
fected by temperature, humidity and con-
tamination from dust or other foreign
matter.

Temperatures below freezing can cause
DAT batteries to emit less power, and have
a much shorter useful running time. Ex-
treme cold can cause increased shedding
of particles from the tape, which can cause
head blockages. But the most common
problem in cold weather involves conden-

DAT is inherently
stable when it comes
to record/playback
timing.

sation on the head drum when a DAT re-
corder is brought in from the cold to a
warmer, more humid indoor environment.
Moisture on the head drum can cause the
tape to stick to the drum. The most ex-
pensive portables compensate for this with
heaters in the head drums. Others simply
shut down. Some decks issue a “moisture”
message under these conditions.

A DAT recorder’s digital circuitry radi-
ates a good deal of heat. This is an advan-
tage in cold weather, but in hot environ-
ments, if the recorder is kept wrapped in
an insulating case or bag while running,
temperatures can reach dangerous levels,
Above approximately 140°F, the base film
of the tape can deform, and the shell may
warp.

Any foreign matter, such as dust, mois-
ture, salt spray at the beach or coffee
spilled on the machine, can wreak havoc
on a DAT. A format with this high of data
density must have consistently good tape-
to-head contact, and any foreign matter
or crinkling of the tape will lead to
dropouts or tape transport shutdown.

Look for recorders that offer double en-
closure {two sets of doors over the tape in-
sertion point}), to minimize the chance of
dirt reaching the head drum inside. Or
plan on keeping your portable DAT in a
shoulder bag or other insulating case
when using it outdoors.

Most of these precautions are the same
ones you should use with open-reel or cas-
sette recorders in the field. In general, DAT
should be considered slightly more sensi-
tive than earlier formats.
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Monitoring

Some DAT portables offer a built-in
monitor speaker (typically of low fidelity),
but all of them include reasonably high-
quality headphone outputs.

However, there is a wide variation in
what can be monitored through head-
phones. Most decks offer only straight ster-
eo monitoring: left channel to the left ear
and right channel to the right one. But
other options can be helpful in the field,
such as the ability to sum stereo to mono
or listen to just one channel through both
ears,

On decks that don't offer confidence (off-
tape) monitoring, it is wise to perform a
trial recording and playback after every
loading of a DAT tape. Occastonally, load-
ing will not be properly accomplished, yet
the recorder will seem to be operating
normally. Upon playback, the recordist
may be horrified to find nothing on the
tape. If improper loading is detected dur-
ing a test recording, reloading the same
tape in the same deck may clear the prob-
lem. But if another tape is handy, use it
instead. After returning to home base,
check the suspect tape and the deck’s
loading mechanism — either one could be
the culprit. {See “Troubleshooting: DAT
Maintenance,” Parts 1-6, March-August
1991.)

Hit the road

Any portable DAT deck can make ex-
cellent field recordings with the right ac-
cessories. The first portables to reach the
market cost approximately $2,500. Today,
the bottom end of the range has dropped
75% below that, and the top end has gone
up about 400%.

The less-expensive machines offer sim-
pler controls and therefore fewer possible
errors in a basic recording situation. What
the more expensive decks offer is greater
flexibility, confidence (through off-tape
monitoring), ruggedness, dependability in
climatic extremes and time-code synchro-
nization. They also offer high-quality ana-
log and digital performance in a variety
of recording scenarios, without having to
resort to endless chains of outboard
gizmos.

On balance, DAT offers a cost-effective
and extremely high-quality field acquisi-
tion format that is appropriate for many
applications. If it turns out to be right for
you, you'll wonder how you ever got along
without it.

w [For more information on portable DAT
equipment, circle Reader Service Num-
ber 303. ]
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By Skip Pizzi, technical editor

The Bottom Line

The clouds in the crystal
ball are breaking up as
radio’s future begins to form.
Around the world,
broadcasters wait with
expectation — and some
trepidation — at what lies
ahead. Tomorrow's
possibilities for today's
broadcasters could fall
anywhere belween massive
windfall and abject ruin.
Keeping up-to-the-minute with
where technologies stand is
the only way broadcasters
can remain in advantageous
positions during the coming
transitional times. $
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Digital radio

update

Tomorrow’s radio is taking shape today, but much still

hangs in the balance.

Like a growing child, digital radio seems
to be developing in fits and starts, and
moving in many different directions at
once. Like that child’'s parents, broad-
casters are worried. During the last year,
enough progress has been made by vari-
ous players to cause considerable concern
about future worldwide (and perhaps even
intracontinental) compatibility, and about
the viability of today's broadcasters in the
digital age.

In terms of formats, the pioneering Eu-
reka 147/DAB system continues to find fa-
vor in Europe and Canada, while in-band
systems from USA Digital and Strother/
LinCorn lead the pack in the United States.
The divergence doesn't stop with formats,
but also includes frequency bands. (See
Figure 1.) Although in-band systems by
definition use existing AM and FM bands,
Eureka 147 will be implemented in new
spectrum. And even though the World Ad-
ministrative Radio Conference (WARC-92)
held in Torremolinos, Spain, last February
and March defined a worldwide standard
at L-band (1,452-1,492MHz) for digital ra-
dio use, deviation from this standard has
been declared by the United States, the
former Soviet Union, Japan and other na-
tions. (See “re: Radio,” June 1992.) These
countries have opted for higher-frequency
allocations in the S-band (2GHz) region.

Further confusion exists in Europe,
where plans call for an interim VHF ter-
restrial application of Eureka 147 in ex-
isting TV broadcast spectrum. This would
be followed after 2007 by direct satellite
and terrestrial use of Eureka 147 at
L-band.

In the Western Hemisphere, Canada has
jumped out in front with a simpler ap-
proach: L-band terrestrial broadcasts will
begin this fall, using Eureka 147. Direct
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satellite broadcasting will begin after 2000,
using the same format and spectrum.

Complicating this is the U.S. govern-
ment’s prohibition of L-band application
of digital radio, citing that spectrum’s con-
tinued use for aeronautical testing by mili-
tary and other users. How Canadian L-
band allocations will be dealt with by U.S.
authorities remains an open question.

Although previous debate on the pow-
er requirements for L-band applications
was settled by definitive Canadian tests
during 1991, the actual power needed for
S-band digital radio remains untested. This
is now an important issue for those coun-
tries that have adopted S-band as their pre-
ferred allocation. Theoretical extrapola-
tions indicate that four times the power
required for equivalent FM coverage
would be needed for terrestrial S-band ap-
plication of digital radio, but this has not
been empirically confirmed.

In-band developments

At present, all eyes are upon American
in-band digital radio developers. Their
work shows tantalizing progress, but more
testing is required before these systems
can be said to work reliably and compre-
hensively. FM and AM in-band develop-
ments continue, although FM is further
along. On-channel (AM and FM) and
adjacent-channel (FM only) systems are
under study.

If in-band development should bear
fruit, the impact will be significant, but not
only in the United States. The planned
transition methodologies for digital radio
abroad are not without their critics in
those countries, and an in-band solution
might prove advantageous there as well.

Presently, laboratory tests of the two in-
band systems mentioned previously have
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been successful. USA Digital has reached
the Beta stage in receiver development
with a VLS| decoder chip prototype for its
FM system. Both proponents made im-
pressive demonstrations of their systems
at NAB '92. These companies also plan
over-the-air testing with fixed and mobile
receivers as their next developmental
milestone, perhaps by this fall.

The satellite situation

The greatest concern to existing broad-
casters regarding digital radio has always
been the possibility of its direct broadcast
satellite {DBS) application. Although this
potential still exists, it appears certain to
be a second-wave implementation, lagging
behind terrestrial applications by as much
as a decade. Under many plans, satellite
systems will require a different receiver
from the one used for terrestrial digital ra-
dio (or at least some additional converter
hardware). Canada is a clear exception,
with a plan that implements a single re-
ceiver for terrestrial and satellite digital ra-
dio from the outset.

In the United States, satellite systems
have taken a back seat in development for
domestic application, but Satellite CD Ra-
dio (SCDR) and Radio Satellite Corpora-
tion (RSC} are still officially on the books
as DBS digital radio proponents, (SCDR
has taken a wait-and-see approach while
terrestrial developments unfold, and RSC
has been involved in a regulatory and le-
gal entanglement,) On the international
front, however, UUSIA/VOA and Afrispace
are steadily moving forward with their
plans for DBS audio services to markets
outside the United States.

Concern over the potential impact of
DBS services has not subsided among U.S.
broadcasters, especially since the introduc-
tion of digital cable audio services. The
surprisingly positive results reported in
some test markets by these services and
their customers (even as a wired delivery
method) have given the radio industry an
inkling of what impact DBS audio servic-
es might have.

Standard-setting activities

The industry’s best hope of successful
digital radio implementation lies with the
timely establishment of standards. As with
any such enterprise, timing is critical, so
that the standards are set neither too soon
nor too late, To this end, two bodies are
currently at work on standardizing digi-
tal radio formats: the Electronic Industries
Association (EIA} and the International
Consultative Committee on Radio (CCIR).

The EIA, a trade association of electron-
ics manufacturers, has established a Digi-
tal Audio Radio (DAR) subcommittee to
undertake standard-setting for that indus-
try. The subcommittee includes broadcast
representation, and has set an ambitious
schedule. Nevertheless, the active digital
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Figure 1. A tree of the different format types proposed for digital radio. Out-of-band requires
new spectrum, while in-band uses existing broadcast frequencies. Hybrid satellite-terrestrial sys-
tems include low-power, ground-based gap-filler transmitters for satellite signals. Mixed systems
include satellite and terrestrially originated channels in the same band.

radio proponents in the United States have
all agreed to abide by it. The CCIR has an
only slightly more conservative approach,
running about six months behind ElA’s.

The actions of these groups will have
tremendous impact on the industry, which
currently contemplates a worst-case sce-
nario of a half-dozen or more different re-
ceiver types worldwide. If EIA and CCIR
narrow this down to one or two formats,
digital radio could become a mainstream
reality before the decade’s end.

On another front, the bit-rate reduction
algorithms proposed for source coder use
in digital radio broadcast systems continue
to undergo testing by various entities
worldwide, even as new systems and
refinements are introduced. No clear con-
sensus has emerged on a unified format
of choice, but one is certain to be defined
as part of any broadcast standard.

On the business side

Problems of AM/FM parity, shared-
carrier dislocation and control, licensing
procedures and cost/benefit ratios still ex-
ist (see “Digital Radio: The First Five
Years,” July 1991), but these must all be
considered secondary to the choice of
standard format. Because some of these
issues are format-dependent, some will be

decided de facto upon format selection.
Other remaining issues can then (and only
then) be worked out in the standard’s
detail.

Meanwhile, broadcasters are beginning
to sense the new opportunities that digi-
tal radio service might provide. Besides
improved audio fidelity to help compete
with recorded and cable-delivered for-
mats, digital radio might offer an increased
number of channels to better accommo-
date the niche programming trends that
may lie ahead. (Channel ownership regu-
lations and broadcast rights fee structures
will require amendment before that sce-
nario can become viable, however.} The
most untapped potential may lie in
datacasting, the transmission of multiple
channels of data in the excess capacity of
the digital radio broadcast channel. (See
the related article, “Datacasting — Profit
Center of Tomorrow?"” below.)

As all this detail transpires within the in-
dustry, interest is starting to grow among
the world’s general public for what digi-
tal radio may have to offer. Right now, the
stakes are high and the pace is quick.
Much that is currently undecided will be
cast in stone soon. Let the faint of heart
be forewarned: The next two to three
years will define the future of radio for
generations to come. B

By Robert . Culver

Sinee the carliew days of digital radic
discussions, every proposed formai has
included a specification lor ewsiliary
daba, Howewer, anly vague ideas of b
this could be used have been present-
ed, with the majority of interast nata-
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Datacasting — profit
center of tomorrow?

rally being focused on the main asdio
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Auxiliary data capacity is available on
most systems becawss of the difference
between Ihe peak and average data
bandwidths required by bit-rate reduced
digital audio signals. The actual data rate
required for audic programming will
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By Andy Sheldon

The Bottom Line____ _

Efficiency in the workplace
can translate into a more
profitable operation. Many
production facilities today
have equipment configura-
tions that are not as efficient
as they could be. Integrated
control systems that allow the
entire production environment
to be simply and logically
controlled from one location
can offer more rewarding

solutions. $

Sheldon is product manager for Abekas Video Syslems:
Redwood City, CA
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Switchers lead the way in integrated contre

The broadcast and teleproduction mar-
ket is constantly bombarded with products
designed to make life simpler for the op-
erator. With a few exceptions, these sys-
tems perform a single function. Each has
its own separate control system—with its
own operating system and interface.
Meanwhile, editors and producers have
tried to gain more control over the myri-
ad devices of the editing or production en-
vironment, but no systems could control
all of the variety of equipment from differ-
ent manufacturers.

Today, that is beginning to change. A
new generation of digital disk-based
switchers exists that can provide inte-
grated control over a complete editing or
production environment. Such switchers
may oversee more than 30 peripheral
devices, including routers, frame buffers,
time base correctors, camera robotics,
VTRs and audio recorders.

The need for integrated control

Although a separate control system may
be the “optimum” for some devices, each
has a unique operating system the opera-
tor must learn. Each user interface has its
own control anomalies and visual feed-
back methods. Obviously, a good deal of
time and expense can be involved in op-
erator learning curves and control system
design.

Many systems use separate CRT moni-
tors to display all of the information
needed to operate the device. In a mod-
ern facility, edit bay or production environ-
ment, a monitor wall is almost essential
to display control system feedback for the
devices in the room. Coupled to these are
dedicated control panels, each occupying
a piece of real estate on the console. It is
not uncommon to find sprawling edit bays

www.americanradiohistorv.com

with every inch of counter spa
with control panels and displays.

Dealing with all of these devices
comes quite cumbersome and inefficie
and it poses a problem for the operators:
— they must trolley back and forth to op-
erate each piece of equipment. Continual
switching of operations from one control
panel to another wastes time.

Apart from the obvious physical liabili-
ties of numerous separate systems, related
drawbacks crop up when storing effects,
configurations or other data. Many man-

Switchers can provide
integrated control over
a complete
environment.

ufacturers use inexpensive floppy disks for
data storage archiving. Many jobs end up
with four or five floppies each. Without
appropriate labeling, numerous disks be-
come inefficient.

Video and audio standards provide pro-
gram interconnection between system
pieces, but a similar standard does not yet
exist for the control interface. Recom-
mended SMPTE practices may connect
the video switcher controls to a computer-
ized editing system, VTR controls to edit-
ing systems or digital special effects sys-
tems to video switchers. However, few of
these systems provide control over the
whole environment. Many systems
specializing in control, such as videotape
editor controllers or station automation
packages, probably control only a small
subset of a controlled device’s functions.
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Products shown with optional white phosphor display.

Seeit, Believeit.

You can expect more from your next Eight video input channels, 12 user monitoring, and the 1760 Series
waveform/vector monitor — more presets, waveform and vector cursors,  provides capability for component TV
performance, more convenience, more  time code display, stereo Each series includes
value — now that the 1740A, 1750Aand  audio phase monitoring, full NTSC, PAL and dual
1760 Series from Tektronix have arrived.  field line select and a host standard monitors

An intuitive user interface of other features are easy to all with an unsurpassed
streamlined front panel and outstand- ~ put to work, without Slow, 3-year warranty
ing display capabilities — all in ahalf-  hierarchical menus or Seeing /s believing.
rack package — make up a new ambiguous resufts. You can Just call your Tek represen-
platform for future products to follow.  even view actual pictures al fative to arrange a demon-
The platform is built on actual input the push of a button. stration — get a closer

from TV engineers — people whose The 1740A Series offers ook at the quality Tek
time 1S too valuable to be spent all this and much more. The delivers in a new platform
learning and re-learning equipment. 1750A Series adds SCH phase for waveform/vector monitoring
Tektronix
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NEXT
DEVICE

Start Routing D2 for Less Than $6,000,
Then Grow As Far As You Like.

DYNA MITE Idea.

Don't be fooled by its compact size. DYNAIR's DYNA MITE is much more than a
versatile, inexpensive, D2 broadcast and production router.

Not only is it available in serial D2 for less than $6,000, DYNA MITE is so flexible it's
also available in Hi Res, RGB, Component, HDTV, NTSC or PAL video, and wide band
TC, with two level control. Built-in control panel with readout is standard.

But don't stop here. This modular little DYNA MITE system can grow from 10x 10 to
20 or 30 x 10 video, audio, or 10 x 10 audio/video in only two rack units. Want a fot
more switching power? Expand from DYNA MITE to board interchangeable
DYNASTY, our top-of-the-line 1000 x 1000 switcher.

And if analog is your interest, imagine a 10 x 10 40 MHz video/audio switcher with
local control standard for less than $6,500. No one else can touch that.

We've been building our indestructible switchers for over 35 years.
Call 1-800-854-2831 to learn about DYNA MITE staying power.

DYNAIR X

DYNAIR Electronics, Inc.
5275 Market St.
San Diego, CA 92114
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Figure 1. Integrating control of the entire edit
suite is possible with some of today's new digi-
tal switchers. A switcher with contral protocol
ties external device time lines to the switcher's
reference for recalling, previewing and running
effects, and delegates functions on the switch-
er control panel to the peripheral so its control
may be partially or completely integrated intc
the switcher control system.

Obviously, more than consolidation of
control panels is needed. Reducing the
time and expense involved in operator
training on multiple control systems is also
essential. But most important. there's a
need to give the operator ali the informa-
tion and systems required to do the job as
efficiently as possible.

Configuring an
integrated control system

Because most systems now include com-
puters, the technology exists to provide in-
tegration. For any form of integrated con-
trol to be useful, it must meet two basic
constraints: 1) It must have an interface
that is flexible in type and number of con-
trolled devices; and 2) It should have an
interface that is easy to implement from
the standpoint of other manufacturers.

It's difficult to interconnect products
from several manufacturers or existing sta-
tion devices unless such equipment follows
standard recommendations. Many manu-
facturers now incorporate an RS-422 in-
terface in their equipment; RS-422 has
replaced the RS-232 interface in newer
equipment, and complies with the SMPTE
standard interface.

The newest digital switchers feature eas-
ily implemented protocols and incorporate
the RS-422 standard interface, allowing
third-party systems to be controlled from
the switcher panel and required control
information to be stored as part of a
switcher effect.

Switchers need to control two types of
devices: field-based devices (systems that
can be run) and devices that provide stat-
ic recall. An interface function must ena-
ble peripheral devices, which can be run,
to be coupled to the switcher time line and
to provide a display and means to control
the peripheral device.

¢ Field-based devices

These devices require time-code updates
on a field-by-field basis to execute an ef-
fect or replay an element previously re-
corded. Such devices include digital spe-
cial effects systems, digital disk recorders,
VTRs, camera robotics, character gener-
ators, audio recorders and mixers and
lighting controllers.
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s Static devices
These devices store a setup or configu-
ration and, in some cases, permit param-
eters to be dynamically adjusted. Constant
time-code updates are not required to
replay or restore selected parameters.
Such equipment includes still-store sys-
tems, encoders, decoders, noise reducers,
routing switchers and time base correc-
tors. Static devices’ settings can be recalled
as part of a switcher effect, and with ac-
cess from the switcher’s menu system to
display setup parameters and adjustments.
To communicate with field-based and
static devices, serial communications ports
on the switcher serve as a "multidrop”
master controller. Baud rate is 38,400 even
parity with one stop bit. A standard 9-pin
to 9-pin cable looped from one device to
the next connects each to the network.
More than 30 devices can be connected
to the network in this way. In practice, the
network is restricted to 12 different field-
based devices, with the remainder being
static devices. Each device has a unique
network address in the range 0 to 31.
The switcher polis each field-based de-
vice and one static device once per TV
field. Each device informs the switcher of:

1. its availability (operational, power on);
2. its identity (what type of device),
3. its current position (a tape, disk source);

and

4. its functional status (stopped, running
forward, running backward or record-
ing).

Two types of communication are used:
private and multicast messages. Private
messages are directed from the switcher
panel (master) to a specific device (slave).

Switchers need to
control two types of
devices: field-based

devices (systems that
can be run) and
devices that provide
static recall.

This data is unique to each slave and must
be sent prior to sending multicast mes-
sages. A multicast message is a global
command from the swilcher to several
devices.

Return communication from slave
devices takes the form of either a constant
update of position and state or menu
display.

The switcher gathers current position in-

formation from one device per field until
all are polled, at which time the process
is repeated. If 10 field-based devices are
on the network, it takes 10 fields to up-
date each device's time-code values for
their current positions. When the device
is stopped, a field-accurate time-code val-
ue appears on the switcher.

A display of slave device menus on the
switcher shows communication. By select-
ing the device's menu, it saturates the net-
work for up to four fields and writes its
screens into the switcher displays. Menus
reside in the processor at the slave device
end.

Once the menu is written, only differen-
tial data is sent over the network. This
data is easily accommodated by each field
and reverts to a real time parameter
update.

Benefits of integrated
control systems

Integrated control of peripherals is a
powerful production tool, but the real
potential is not appreciated until periph-
eral devices are attached to the switcher’s
time line effects system.

When a switcher creates an effect with
two or more key frames (a switcher snap-
shot), the effect appears on the time line
menu as a block along a time axis. The
time line is calibrated in seconds and is

This compact yet powerful 11 kW FM transmitter receives
your high quality audio and transmits it with the same
quality provided by your compact disc. Combining

efficiency with outstanding specifications provides your
station with another competitive advantage.

All Continental transmitters come standard with a 2 year
limited parts warranty and 24 hour technical sarvice via
phone. Leasing packages are available upon request.

Contact your local Continental sales manager to get
information on increasing your competitive advantage.

)

Continental Electronics Cosposation

P.O. BOX 270879 DALLAS, TEXAS 75227-0879 214-381-7161 TELEX: 73-398 FAX: 214-381-4949
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an hour long. It indicates graphically the
effect on each M/E and peripheral device.
A cursor tracks the current position along
the time line. Time line controls adjust ef-
fect start, effect end, effect offset and ef-
fect duration parameters.

A unique feature of such an effects sys-
tem is the dynamically interactive relation
between the controls and the actual effect.
An effect with a wipe pattern move
responds dynamically to an offset adjust-
ment. This removes the guesswork from
effects creation and editing, providing
faster and more accurate editing.

Another important feature is the sys-
tem’s interaction with existing computer-
ized editing systems. The switcher time
line appears to the editor/controller as a
VTR transport by emulating a SMPTE or
Sony-type tape transport with the edit de-
cision list (EDL), providing transport con-
trol over the switcher time line and, in
turn, the peripherals attached to the time
line. Most important, the editor can “gang
jog” the swiltcher time line and a VIR, and
elements on videotape can be previewed
in non-real time together with switcher ef-
fects. This increases the accuracy and

Integrated control of
peripherals is a
powerful production
tool.

speed of effects previewing.

The other pieces
of the production puzzle

Today's edit suite contains a mixture of
analog and digital, component and com-
posite products and various interface prod-
ucts to bridge the gap between different
formats. These interface systems form part
of the integration package and can be con-
trolled under a multidrop protocol.

Routing switchers

Routine day-to-day recording, monitor-
ing and maintenance for most teleproduc-
tion facilities presupposes an ability to se-
lect from any number of available sources.
It is the function of the router to provide
a method of switching signals and direct-
ing them to the correct destination.

When a router is integrated into the
switcher, three advantages are realized.
First, it eliminates the cost of installed,
fixed control panels. Second, the switch-
er front-end may require less operator
training than a conventional panel be-
cause the interface can effectively disguise
the router from the user. Third, the work-
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ing of the facility can be handled effective-
ly by a small staff.

One manufacturer recently announced
a serial router that works with all differ-
ent standards. The router not only inter-
faces with the new digital switchers, but
also listens to other router control systems,
effects machines and 3-D rendering
systems.

Time base correctors
and frame buffers

Basic to the teleproduction or broadcast
facility is the time base corrector (TBC).
The TBC provides control of video levels
and timing, allowing the editor to adjust
VIR outputs as needed.

An interface between the TBC and a
digital switcher permits the operator to ac-
cess memory functions of the TBC directly
from the switcher control panel. TBC set-
tings — video and chroma levels, setup,
hue and registration transition rate — are
saved directly into the EDL, along with
common edit parameters, such as in/out
points, duration and edit type. No matter
how large the facility or how distant the
tape room, full control is achieved from
the edit bay — no running back and forth
to set levels and timing.

The benefits of integration materialize
in projects involving large amounts of raw
footage. In this case, TBC memory
registers contain a TBC setup for each reel
or group of similar scenes. As the switch-
er triggers the memory registers directly,
the need to adjust a VIR for every reel
change is eliminated.

Combining frame buffers with the pro-
duction switcher not only saves on con-
trol panels, but significantly extends the
effects power of the production system.
With integrated dual frame buffers, both
stores are available as inputs to the switch-
er, serving as video or key signals. Graphic
elements composited to the switcher out-
put are captured in the buffer and
returned as inputs to the switcher for fur-
ther layering. By using two buffers — one
to playback the previous layer, the other
to capture the next pass — several passes
through the buffer-switcher system can
double, triple or quadruple what a less-
sophisticated switcher can do in a single
pass.

Additionally, analog inputs of the buff-
er can be used to perform analog-to-digital
conversion of NTSC signals for use in the
switcher. The buffer will function as a
frame synchronizer and pass real time sig-
nals to the switcher.

Camera robotics
Computer control of cameras has
emerged as an integral part of the broad-
cast world, because it reduces the labor
required to physically place the camera
and frame the shot. Integrating camera ro-
botics into a switcher takes the technolo-
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gy of simplification one step further by
putting the power of camera positioning
into one central tool.

With camera robotics control available
at the switcher, a technical director (TD)
who may know little about cameras has
the ability to work cameras without a
dedicated camera crew. In a news station
situation this feature permits a smaller
news production facility to handle late-
breaking stories with only a TD.

Integrating computer-controlled camera
positioning into a switcher allows the user
to access a selection of pre-orchestrated
camera moves, which may include cam-
era walks, twists, turns, angles and height
changes. This leaves the switcher opera-
tor only the job of framing the subject, a
task that can be accomplished from the
switcher.

Audio recorders

A growing number of tasks within post-
production facilities involve coordination
of audio and video functions with one an-
other. For instance, consider a complex
video editing session with a series of com-
plimentary audio-follow-video level tades
and pans.

In addition to video capabilities, some
new switcher designs feature interfaces to
audio recorder systems. The recorder is
directly controlled from the switcher con-
trol panel.

Audio recorders have an independent
time line in the effects system. Audio seg-
ments can he learned as part of a switch-
er effect or edit. When coupled to the
switcher time line, the audio recorder can
be used as a “scratch track” to facilitate
scripting of animation and effects.

Editing with the
integrated control system

Substantial benefits can accrue when
editing with this type of system. Most edi-
tors know roughly how an edit session will
go, and most clients have an idea how
their job should be put together. There-
fore, a good deal of session time is spent
fine-tuning the edit to achieve just the
right timing. Thanks to cache recorders,
a switcher time line effects system elimi-
nates waiting for VTRs to preroll and lock-
up. This also takes guesswork out of the
editing process and allows operators to
pursue “what-if" scenarios.

Another advantage is control over a sin-
gle VTR to upload and download elements
to and from cache recorders. Using a pro-
tocol control, the system interface protocol
must be translated into SMPTE or Sony
protocol for controlling the VTR. Standard
transport controls are provided for the
VTR, and search algorithms make load-
ing the required elements fast and easy.

The VTR transport, as a device in the
switcher edit menu, also has a dedicated
time line in the effects system. Now, effects
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The RVS 630 combines the power of 30 video inputs, the
flexibility of two 4-bus Multi-Level Effects Systems (MLE),

L totally integrated DVE control, the Ross Downstream
n-alr Multi-Keyer, and complete switcher set-up storage, with
' the convenience of uncomplicated operation provided by
PRODUCTION the PGM/PST busses.

In addition to the power and versatility of the 630, the
compact size makes it idcal for mobile installation.

The 47 3/4" x 27 1/4" control panel stands a merc 4 3/4"
above the desk ... and, the supportive clectronics take up a
minimal 10 R.U.s.

—

————

... handle any On-Air or On-Location
production with confidence.

For a detailed Installation and Planning Guide

& ) call us today at (613) 652'4886

Ross.\ﬁdeo' Inc., PO. Box 880, Ogdensburg, New York, U.S.A. 13669 0880
Ross Video Limited, PO. Box 220, 8 John St., Iroquois, Ont., Canada KOE 1K0
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can be generated that encompass the
switcher, DVE, still-store, character gener-
ator and cache recorder elements. in ad-
dition to VTR elements off tape.

A finished composite can be layed-off for
archiving. A periodic automatic lay-off
function can be preset into the editing sys-
tem with the switcher keeping track of re-
corded elements. This is particularly use-
ful when assembling an edit, because
composited eleiments can be recalled rath-
er than starting from scratch.

For each edit, a conventional list is
generated. Unlike most editing system
EDLs, however. an integrated system

tracks significantly more data — the en-
tire switcher setup can be saved as part
of the edit. The switcher learns the cur-
rent effect from the effects system, current
page from the character generator and
still-store, all related time-code values for
each cache recorder and the VIR — and
any other connected device.

Recalling the list restores data to all pe-
ripheral devices. the swilcher and cache
recorders. This increases the speed and ac-
curacy of auto-assembly and reduces the
number of notes that must be taken in a
complex layering session.

Hard copy can be produced, or the list

The Digital Audio
Cart Machine

eople like the sound

of Digital Audio

It's revolutionized the
way listeners respond to
radio. Today, 360 Systems’
DigiCart brings consistently
great sound to spots and
ID's too.

DigiCart delivers the
production values of an ex-
pensive workstation in a
cart-sized format. Seamless
back-to-back cuts. Smooth
fades. Fast and precise editing.

Your production people will appreciate its ecse of
operation the first time they use it.

But the best reason to go digital is
for quality, and DigiCart delivers on
every count. Rugged Bernoulli cartridges
with a ten-year field track record. Dolby
AC-2 data compression that puts
Six times more audio on every

disk. Optional hard disks by
D. | [ :(’ j:[ t
by ﬁ:’

Hewlett-Packard, with a
250,000 hour MTBF figure. And

18740 Oxnard Street, Tarzana, California 91356 U.S.A.
Telephone (818) 342-3127 » Fax (818) 342-4372

premium audio specs that leave
every other cart machine in the
dust.

At 83,995 DigiCart is the
most cost effective record-play
stereo cart machine on the
market today. And it's also the
best sounding one ever made.
Call us today for a brochure on
how DigiCart can bring an even
better on-air sound to your
station.

BarnOUNL ¥ 3 trademark of lomega Comp Dolby ana Hewtett Packard are trademarks of the respectve companes
© Copyrght 1992 Dy 360 Systems DuQiCart s made v the U S &
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Figure 2. Centralizing control over the numer-
ous video sources and designations is an effec-
tive und efficient way to inprove production.
The newest digital switchers feature easily ini-
plemented protocols, which allow a variety of
devices to be controfled from the switcher pan-
el. Such features also allow control information
to be stared as a part of a switcher effect.

can be stored on a floppy disk. Edits ap-
pear as a grammatical edit description
when the effect is recalled on a DOS-based
PC. Thus. editors and clients can produce
simple cut lists off-line without tying up
an expensive edit suite, and can modify
edits off-line and then reassemble them in
the edit suite.

Several manufacturers are investigating
ways to import other EDL formats. One
possible method would enable a CMX-
compatible EDL to be re-created on a
switcher with cache recorders. Re-creating
Mac or PC-based off-line edits in an on-
line edit bay with cache recorders will be
a hig step forward to fully integrated, full
broadcast-quality, disk-based on-line
systems.

A glimpse at the future

The most noticeable feature of the
broadcast facility with an integrated con-
trol system is what's missing. There are no
banks upon banks of control panels and
monitors — no separate panels for each
piece of equipment. When operators want
to switch a new source into their ma-
chines. they call up a menu on the switch-
er control panel screen.

The future production workstation
where everything is integrated into one
box. and perhaps the digital special effects
systemn is on a floppy disk, is still some
years away. However, the new generation
of digital disk-based switchers with con-
trol interfaces provide a stepping stone to
the ultimate integrated control production
environment.
= For more information on video produc-

tion switchers, circle Reader Service
Number 305. a
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August...
VIDEO TECHNOLOGY UPDATE

¢ HDTV: Who's On First?

Part 1. An updaie on the HDTV standard selection process. Em-
phasis will be placed on those systems under test (or finished)
by the ATTC. The industry issues on timing, cost and market fac-
tors will be examined.

¢ HDTV Transmitter Requirements

Part 2. A discussion of the demands to he placed on UHF trans-
mitters when required to transmit a digital HDTV signal. In many
cases, the specifications and techniques used effectively for years
for NTSC will have no meaning in the digital world. Knowing
what 10 look for in a new HDTV transmitter will be important
in meeting the needs of the audience and challenging the com-
petition.

¢ The HDTV Antenna System

Part 3. A cost/feasibility analysis approach to installing the UHF
HDTV antenna. The focus is in finding ways to place the new
HDTV antenna on a station's current tower. The article reviews
a survey conducted by MCI to determine station needs and op-
lions in converting to the HD'TV waorld. This is a BE exclusive.

e HDTV Routing Switchers

Part 4. As stations begin buying {DTV-compatible equipment.
routing switchers are foremost on many minds. The article
reviews a current product developed by TRW, which is capable
of handling full HDTV bandwidth signals.

¢ Selecting and Servicing Video Effects
Systems

This will be a 2-part article. The first part will look at the op-

tions available. I’art 2 will examine modern servicing techniques

for this equipment. Equipment discussions will emphasize 2-D

and 3-D) effects hardware.

* Digital Videotape Recorders

An examination of digital videotape recorder technology. The
coverage will examine D-1. D-2 and D-3 systems. This means that
comporent and composite systems will be examined.

September...
AUDIO AND VIDEO PRODUCTION SYSTEMS

* Desktop Video

A look at PC-based video editing, producticn and effects systems.
The article will emphasize the use of small. non-proprietary
platform-based hardware.

* Audio Console Technology Update

A review of modern audio consoles. The article will consider
the various features available in audio consoles, including auto-
mation and digital control and processing.

* Inside Video Graphics Systems

A look at the technology used in modern video effects hardware.
The article will not concentrate on the outside of this technolo-
gy. but rather on what makes it work. Integrated circuit-level tech-
nology will be the basis for the article.

* Production Suite Technology

A review of the hardware used in modern production suites. This
may include recorders (D)-1, [)-2), production switchers. graphics
systems and sophisticated routing switchers that allow suites to
“share” expensive hardware.

= O ejoll=

Fiaally., a sounce for all yaun
' 2 / '
wire and cable weeds.

« Audio/Video cable

* Video systems control

* ENG/SNG composites

* Fiber optics

* Entertainment and
stage lighting cable

CwC
1-800-323-1403

Ask for 'Broadcast Division
Fax: 1-708-673-2243
Seecializing in bard-to~find calle
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Sierra Automated Systems

SAS 32000 Series Switching & Mbing Systems

New CPH80 & APC-88 console mount controls!

The 32000 System features Advanced Mut-
Processor Architecture, fuil Unlimited Summing
capabilty, Dual redundant Power Supplies, High
Density Central Matrix, +28dBu Max. INOUT,
PC interace, >114dB Dynamic range, and more.
The new Console Controf Panels prowvide full

alpha-numenc contral with “assign-
able "Hot Punch" buttons.
= 8character Apha-numenc display

— B-Programmable "Hot Punch” pushbutions
~ Rotary Encoder for Source Selection

For more information contact:
Sierra Automated Systems & Engineering Corp.
2112N. Glenoaks Blvd., Burbank, CA 91504

Tel: 818-840-6749
Distrbuted by:

RAM Broadcasting Systems Inc.
P.O. Box 3100, Bamngton, IL 60011-3100
Tel: 800-779-7575

cooopoEAR

Fax: 818-840-6751

Fax: 708-382-8818
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By Bill Thompson

The Bottom Line

Today, audiences are more
aware of audio quality. Many
consumers own high-quality
receiver/tuners, amplifiers and
speakers, and they are more
critical of what they hear.
Previously, stations that tried
to get the best results from
their equipment meant all-
night system audio test ses-
sions. Now, with multitone
testing, this approach can re-
veal much more about your
audio chain in a matter of
seconds — without sacrificing

air time. $,

Thompson is marketing manager for the TV Audio Meas:
urements Group, Tektronix, Beaverton, OR.

July 1992

Multitone
audio testing

Modern DSP techniques make implementation of this

old idea a reality.

The sophistication and technical quali-
ty of today’s broadcast audio, in conjunc-
tion with better home entertainment
equipment, has created an audience that
is more critical of the audio portion of pro-
gramming than ever before. One logical
response for broadcasters would be to per-
form rigorous audio tests more often while
minimizing (or, if possible, eliminating)
downtime.

Another option is to develop tests more
relevant to perceived audio quality. Mak-
ing measurements that were not previous-
ly possible also might help appease this
demanding audience.

Once broadcasters have settled on an
approach, they still have to face the issue
of taking gear off-line for testing. En-
gineers need time to perform tests and
make adjustments or repairs; the rest of
the staff needs the equipment on-line to
produce, edit and broadcast the program-
ming. Automated digital signal processing
(DSP) techniques offer a better solution,
and multitone testing is up to the
challenge.

What is multitone?

For those unfamiliar with the term or
the technology, multitone testing uses the
premise that audio equipment can be
stimulated to the same extent by a simul-
taneous combination of sine waves as it
can by a series of discrete tones occurring
one at a time. The advantage of multitone
analysis is clear: It provides complete sys-
tem evaluation in one step, eliminating the
time-consuming process of applying a se-
ries of individual tones, allowing a settling
time after each, making adjustments af-
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ter each, and then repeating the process
to check for interactions.

If multitone testing is such a great idea,
why has it only recently emerged from the
laboratory? The history of multitone dates
back several decades. Early attempts to
implement multitone testing encountered
problems not at the stimulus end, but rath-
er with the bulk, expense and perform-
ance of the analysis equipment.

Analog filtering of multitone stimulus
was a staggering venture. Recent ad-
vances in digital signal processing equip-
ment and techniques have reduced mul-
titone signal acquisition and analysis to a
manageable, affordable task. Multitone
equipment is currently available from a
small but increasing number of vendors.

Multitone test techniques use carefully
designed mixtures of tones applied simul-
taneously to the device under test (DUT).
The individual tone elements have well-
defined frequency, phase and amplitude
relationships. The frequencies of multitone
components are selected to avoid mathe-
matically predictable harmonic and inter-
modulation products that would fall on or
extremely near any of the fundamentals,
The phase of each tone is fixed, but ran-
domly selected relative to each of the oth-
er tones. Amplitude relationships may
vary, depending on the device under test.

Multitone signals may be created with
an inverse fast Fourier transform (FFT) for
highly accurate and stable signal param-
eters. Figure 1 shows a spectral display of
a multitone signal designed for testing
wideband audio recording equipment.

Because the frequency, phase and am-
plitude relationships of the elements of a


www.americanradiohistory.com

multitone signal are well defined, DSP
techniques allow easy detection of
changes in these relationships. Thus, fre-
quencies not present in the original mul-
titone are due to distortion and noise. Simi-
larly, changes in phase relationships of the
multitone elements can be used to derive
phase response information. It follows that
deviation from the known amplitude rela-
tionships will provide frequency response
information.

Simply stated, multitone signal analysis
consists of analyzing the level, frequency
and phase characteristics of the fun-
damental frequencies at the DUT’s output,
and conversely, looking for noise and dis-
tortion at frequencies where no signal is
expected.

A more detailed explanation of multi-
tone analysis techniques is in the related
article, “Analysis by FF'I," on page 77.

Typical results/displays
available
Although implementations of multitone
analysis vary from vendor to vendor, most
provide plots of level vs. frequency, level
difference between channels, phase differ-
ence between channels vs. frequency, and
noise and/or distortion vs. frequency.
Figures 2 and 3 show two other types of
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Figure 2. Level vs. frequency plots are one of several typical multitone displays.

multitone displays available, the levels vs.
frequency display (frequency response)
and the level/phase differences between
channels plotted against frequency. An au-
dio spectrum display, such as the one
shown in Figure 1, is also a valuable tool
when combined with the multitone signal.

Multitone vs. discrete tones

Multitone testing differs from tradition-

al single-tone testing in several ways. As

previously mentioned, multitone analysis

reduces testing and calibration times. This

speed advantage stems from several

properties:

¢ All tones are applied at once.

¢ Entire spectrum is measured/adjusted
at once,

¢ Only one settling time is needed for the
generator, DUT and measurement de-
vice, because a single signal acquisition
is made.

¢ Level, phase and noise and distortion
calculations are made from one FFT
record.

Not only does multitone eliminate the
step-and-repeat process, but it also can
provide immediate feedback on equip-
ment adjustments. Watching the entire au-
dio spectrum respond to interactive adjust-
ments with no annoying time lag further
simplifies audio equipment calibration.

When compared to a single sine wave
tone, looking at a multitone signal in the
time domain (see Figure 4) illustrates how
closely a multitone signal resembles pro-
gram audio. Two factors contribute to this
resemblance. First, multitones fill more of
the spectrum than single sine wave tones,
Second, the crest factor of multitone is
similar to that of music or voice signals,
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With multitone’s similarity to program
material, it can be argued that the adjust-
ments performed and measurement re-
sults obtained through multitone give
more realistic noise and distortion values
than discrete tone testing. (In this case,
“more realistic” means a value better
representing the noise and distortion pres-
ent with program material.) In the past,
noise measurements were made on audio
equipment while no input signal was pres-
ent. Therefore, the quantization noise and
other level-related anomalies were not a

MULTITONE ANALYZER
REF {L): -20.57d8u AT 562Hz
REF (R): -20.31dBu AT 562Hz

RANGE (L): 10dBy,

LEVEL DIFFERENCE {L-R) (d8)

part of the noise measurement result, Fur-
thermore, signal processors often operate
at different gain ranges, depending on the
input signal level. So, a no-input noise
measurement would be even less repre-
sentative of actual operating conditions.

The different type of stimulation provid-
ed by multitone can, however, lead to
measurement results that do not exactly
match results obtained with convention-
al tones or tone sequences. With this in
mind, multitone testing should not be used
interchangeably with tests made on single-
tone input signals, The strengths of mul-
titone testing are speed and convenience,
50 it excels in the roles of calibration, pro-
duction line testing and equipment per-
formance tracking.

When compared with conventional dis-
crete tone sequence testing, multitone
wins again, Standardized tone sequence
tests require settling, acquisition and
measurement times for each tone in the
sequence. All of the advantages of multi-
tone previously mentioned apply here as
well. And because multitone is a DSP-
based technology, it is always backed up
with the computing power necessary for
automation. To fully mimic standard tone
sequences, a “multitone sequence” of two
or three different levels of multitone can
be performed in one-tenth the time of con-
ventional sequences.

Multitones for maintenance
Multitone analysis can be implemented
with display update rates of at least eight
times per second. Combine this near real
time analysis capability with a level vs. fre-
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Figure 3. Matching phase and levels between two channeis or pieces of equipment is simplified
with level and phase differences between channels vs. frequency display.
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quency graph, and frequency response ad-
justients are easier and faster.

Some calibration procedures in VIR
service manuals specify a single tone for
minimizing crosstalk in playback circuits.
Using the single tone specified by the man-

ufacturer makes the adjustment simple.
With multitone tools and techniques, the
adjustment is just as easy, and the addi-
tional means to optimize crosstalk across
the entire spectrum is provided. The mul-
titone version of the adjustment is made
while viewing level vs. frequency plot of
the undriven channel. Multitone fun-
damentals feeding through from the driv-
en channel sneak up from the noise floor
as the adjustment is made, with the cor-
rect adjustment being the best com-
promise across the spectrum.

Preliminary experimentation using mul-
titone for azimuth adjustments shows con-
siderable promise. Viewing the phase
difference between the channel display,
the adjustment can be made. Because this
display shows the entire audio spectrum,
it eliminates the standard practice of max-
imizing a low-frequency tone amplitude,
thern switching to a mid-range tone. and
finally a high frequency tone. This type
of display immediately shows the effect of
the adjustment throughout the spectrum.
Additionally, a phase-difference display
provides resolution not previously availa-
ble for this type of adjustment.

Even without a multitone analyzer, the
multitone signal could simplify this adjust-
ment when used with an X-Y audio mon-
itor (Lissajous display). With azimuth
properly adjusted. the Lissajous pattern
made by a multitone will be a straight line,
just like a single sine wave tone. But in-
stead of the ellipsoidal opening of the sine
wave tone, multitone spreads into a com-
plex pattern that resembles stereo pro-
gram material when azimuth is misad-
justed.

Remember that standard alignment tapes
don't {yet} contain multitones. Until they
do, making a pseudo-alignment tape con-
taining multitone on the reference deck
in a facility is the only way to use multi-
tone for azimuth adjustments.

Split-site testing

Multitone is a strong candidate for rap-
id performance tests of common carrier
and broadcast audio transmission links —
while on the air. A short burst of multi-
tone, typically about one second, is all that
is needed for analyzers to do a complete
audio path characterization.

Although most multitones don’t sound
particularly symphonic, they aren't abra-
stve either, especially in the short bursts
necessary for measurement. Multitones
can be transmitted during local insertion
of station IDs or during an occasional fade-
to-black prior to a commercial — without
annoying the audience.
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Figure 4. In the time domain. multitone bears ¢ much stronger resemblance to program materi-

al than a single sine wave tone.

Given the distance between ends of the
system during split-site testing (i.e.. trans-
mitter and studio). it is not practical to lock
the sampling clocks of the generator and

analyzer, resulting in slight frequency
shifts in the multitone elements. Split-site
testing is one application where frequen-
cy shifts in the multitone can occur, and

with
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windowing prior to the FFI analysis
should be employed 1o ensure accurate
measurement results. (See the related ar-
ticle. “Analysis by FI'I" on this page for
a discussion on windowing.}

Summary

The power of digital signal processing
can be brought to hear on the challenges
of audio measurements and adjustments
through multitone testing. The inherent
strengths of multitone testing — speed.
repeatability, flexibility and convenience
— can be enhanced by integrating these
measurements into a facility's automation
system.

Use of muttitone equipment is spread-
ing throughout the broadcast industry. Al-
though still in its infancy, many applica-
tions for multitone testing have been
discovered, and it is likely that more will
surface. As more facilities come on-line
with multitone, and as indusiry support
grows, standards committees will want 10
consider endorsing this technology by in-
cluding it in standards and alighment
tapes.

w [or additional imformation on multitone
audio test systems, circle Reader Service
Number 306.

Analysis by FFT

A closer look at multitone analysis
shows the need for caution when
processing the signal. Figures | and 2
illustrate how different processing tech-
niques produce drastically different re-
sults, only some of which are meaning-
ful. Both figures are hased on a
simulated 8192-point (8K} FFT with a
48kHz sampling frequency and a
588 87Hz tone. FFT bin numbers (e.g.,
bin 100 out of 4,096 hins) label the hor-
izontal axes of each graph. The fun-
damental frequency of 588.87Hz falls
halfway between bin numbers 100
(585.94Hz) and 101 (591.80Hz).

Transforming time domain informa-
tion into the frequency domain with an
FFT requires that the period of the time
domain signal be an integer multiple of
the period of the FFT. When such a peri-
odic relationship occurs, a fundamental
frequency will fall into a single FFT bin.

The graph in Figure 1 shows the ef-
fects of leakage. If the fundamental was
at 585.94Hz, a single line at bin 100 with
no energy in adjacent bins would result.

Really clear.
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Figure 1. The 588.8711z fundamerntal
frequency in this compuler model does
not correspond exactly to an FFT bin.
The result is leakage that provides a mis-
leading noise floor display.
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Figure 2. Application of windowing pri-
or to the FFT drastically reduces the ef-
fects of leakage. Within 23.4411z either
sicte of the fundamental, leakage is more
than 90dB down.

A rectangular window, which is equiva-
lent to no window, was used here.

The graph in Figure 2 shows the ef-
fect of applying a Blackman-Harris win-
dow to the same data. After only four
hins either side of the fundamental, the
leakage is down more than 90dB. In ac-
tual application, an algorithm can deter-
mine the exact frequency and amplitude
of the fundamental. To compensate for
significant shifts in pitch, the spectra sur-
rounding each expected multitene fun-
damental may be searched + 5% of the
frequency of each fundamental.

For noise and distortion measure-
ments, the eight bins surrounding each
fundamental in a multitone are set to
zero. The remaining bins are plotted to
represent the noise (and distortion) floor
of the device under test. -3
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Sierra Automated
Systems’
routing switcher

By Margaret Bryant

When WMAQ-AM decided to move to
a new studio/office facility, the station also
decided to expand its existing Media
Touch control system. To do so, an audio
routing switcher was needed that could
perform functions the existing switcher
could not. WMAQ wanted a routing
switcher that had the ability to sum sever-
al inputs to one output. Other considera-
tions included customer support, flexibil-
ity, ease of operation, reliability and cost.
With these requirements in mind, the sta-
tion began shopping for a switcher. After
much searching before and at the NAB
Convention, only three routers were found
that met WMAQ's requirements. One sys-
tem was immediately eliminated because
of cost. Demos of the two remaining prod-
ucts were scheduled. Of them, only the
Sierra Automated Systems (SAS) routing
switcher met and exceeded the station’s
expectations.

Meeting the needs

At WMAQ-AM All News Radio, many
needs must be met by a routing switcher.
Not only are there three on-air studios,
four edit booths, a production studio and
a tape dubbing room, but the station also
has a massive newsroom. Each room has
a different need for signal routing, depend-
ing on the function of the room. Some
router outputs must be controlled by the
Media Touch system. Qther rooms must
have outputs that are controlled manual-
ly and by computer. The SAS switcher ful-
fills those needs, and does it with style.
The designers appear to have put much
thought into all aspects of the unit. From
a dependability standpoint, they thought
of all the worst-case problems and found
ways to make the switcher exceptionally
reliable. They also took into consideration
the environments in which the switcher
would be used, and again planned for
worst-case use (and abuse).

The cutting edge
The SAS switcher has a modular design
with many possible combinations of inputs
and outputs produced by assembling

Bryant is engineering manager, WMAQ-AM, Chicago.
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groups of modular frames. In addition, the
system can be configured for a combina-
tion of stereo and mono inputs rather than
all stereo or all mono. When a mono in-
put is selected, the input is split by the
switcher and fed to the two channels of
a stereo output. In its present configura-
tion, WMAQ’s switcher fills six frames,
consisting of 32 stereo inputs, 64 mono in-
puts and 48 stereo outputs.

Each modular frame contains input
cards, crosspoint/output cards, power sup-
ply modules and a controller card. Any of

OUTPUT
BUS 2

OuUTPUT
BUS 1

the cards can be removed with the pow-
er on and not cause damage. You might
think most switchers designed for broad-
cast would include this feature. However,
this is not always the case. With the rout-
ing switcher, the heart of the operation —
being able to remove the cards without
disrupting the operation of the rest of the
switcher — is extremely important. The
cards are keyed, so if a card is inserted into
an incorrect slot, no damage will occur.
This is just one of many details to which
the designers paid attention.
Furthermore, there are dual-redundant
power supplies with separate AC cords for
each frame — another feature that is not
necessarily included in every switcher.
This modular design is not only expand-
able, but also extremely compact. Al-
though this is a tremendous advantage in
saving space, the frames tend to run a lit-
tle hotter than desired. Fan trays were built

OUTPUT
BUS 3

OUTPUT
BUS 16

MCU FRAME
COMTROLLER
CARD

Figure 1. A block diagram of the Sierra Automated Systems routing switcher.
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to help solve this problem. The compact
design extends to the input and output
connectors on the rear of each frame. The
package uses euroconnectors, which work
quite well when you get the hang of the
crimp tool. Although the actual connec-
tion is easy to make, the density of the wir-

The designers appear
to have put much
thought into all
aspects of the unit.
From a dependability
standpoint, they
thought of all the
worst-case problems
and found ways to
make the switcher
exceptionally reliable.

ing can make wire dressing difficult.

Perhaps one of the switcher's best fea-
tures is its use of multiple microprocessors.
Because each crosspoint/output card has
a microprocessor, communication occurs
directly with the output control panel.
There are no intermediate steps to slow
operations or intermediate components to
fail. This makes switching faster and eas-
ier. The reliability is enhanced because the
entire switcher is not dependent on only
a few processors.

Specifications

When it comes to specifications, the
switcher met or exceeded all of the pub-
lished information. With the high-density
central matrix in the switcher, crosstalk
and noise performance were primary con-
cerns. They were tested with various con-
figurations of inputs and outputs, and the
results were better than expected. The
crosstalk measurements were limited by
our test equipment. However, the —80dB
measurement we obtained was quite re-
spectable (and better than the claim in the
spec sheet). As expected, the frequency
response was flat and the THD extreme-
ly low.

The documentation on the switcher is
extensive and thorough. Although all of
the necessary information is present, oc-
casionally it took some searching to find
what we needed. Apparently the compa-
ny is working on improvements to the
manual.

Summing was an important criteria in
selecting this router. At WMAQ, the
switcher is used for many purposes. The
first use is in conjunction with the Media
Touch in the on-air chain. Virtually all pro-
gram elements, except the microphone
and actuality carts, pass through the rout-
ing switcher. This means that a variety of
stereo and mono sources, such as equal-

ized phone lines for weather and traffic,
2-way radio, cellular phone, radio net-
works, regular phone hybrids and In-
stacarts, are selected and/or summed by
the routing switcher. Through the comput-
er serial interface, the inputs are selected
and switched or summed to the on-air
output.

Second, routing switcher outputs appear
in all the studios (eight studios in all) and
in various locations in the newsroom and
taping room. These outputs are for news
and spot production and dubbing. All out-
puts on the switcher can be addressed by

the computer serial interface and the man-
val thumbwheel controller, which is an-
other unique feature of the switcher.
Presently, we use the thumbwheel con-
trol heads in each of the studios and an
XY thumbwheel controller that selects in-
put and outputs right at the switcher. The
XY controller is also where the connec-
tion is made for a computer to control the
system. An LED display on the XY con-
trol shows the input(s) assigned as each
output is dialed up. Should the output have
several summed inputs, the LED display
scrolls through the input numbers being
summed. The display is helpful in keep-
ing track of what is going on the air — es-
pecially when you aren't sure if it’s an op-
erator problem or an equipment problem,
The disadvantage of the thumbwheel con-

trollers is the need for an outboard list of
available inputs. Although this is not a sig-
nificant drawback, SAS has since devel-
oped an alphanumeric controller.

The alphanumeric controller is rack-
mounted, taking up one rack unit in
height. The input selector uses a shaft en-
coder. As the knob is rotated, source
names are displayed in alphabetic order
(even if that isnt how the inputs are wired
to the switcher). An 8-character LED dis-
play is enough to spell most input names.
Two buttons allow either the “active input”
or the “selections available” to be dis-
played. The box is a creative solution to
viewing the available inputs.

Two other controller options are avail-
able, which were tested during the demo
before our purchase. One is a 1-rack unit
push-button panel to select inputs. It fea-
tures a "sum” button to combine various
inputs to one output.

The second is an interface to connect
a computer terminal directly into the XY
controller. This option produces a cross-
point map on the terminal, showing the
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1/0 configuration of the switcher at a
quick glance.

Serving the needs
Factory help is outstanding. A mysteri-
ous problem developed in the communi-
cations between the switcher and Media

When it comes to
specifications, the
switcher met or
exceeded all of the
published information.

Touch, which was immediately corrected
with a software modification. From the
start, the company was clearly customer-
oriented. The company eagerly seeks in-
put from customers on how to improve its
product. Moreover, it uses an innovative
approach to finding solutions to customers’
needs, taking any suggestions several steps
further. You might expect this to increase
the price, but the switcher is affordable.
WMAQ's experience with the Sierra Au-
tomated Systems switcher has been
favorable, and we look forward to seeing
the product in other installations. [ |

Editor’s note: The Field Report is an exclusive SE feature
for broadcasters, Each report is prepared by the staff of a
broadcast station, production facility or consulting firm

In essence, these reports are prepared by the industry
and for the ndustry. Manufacturer's support is imited to
providing loan equipment and to aiding the author if sup-
port is raquested in some area.

It is the responsibility of Broadcast Engineering to pub-
lish the results of any piece tested, positive or negative. No
report should be considered an endorsement or disapproval
by Broadcast Engineering magazine.
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SBE Day at NAB a
success

By Jerry Whitaker

The society moved into a new era of visi-
bility and respect this year at the annual
NAB Convention in Las Vegas. The SBE
prepared and presented a full day of en-
gineering sessions targeting future trends
and current hands-on technical needs. The
sessions were packaged as “SBE Day at
NAB '92”

Concurrent radio and TV sessions were
presented, along with a combined regula-
tory session on technical issues.

Papers on a wide variety of subjects also
were presented. The papers relating to
FCC enforcement efforts seemed to attract
the greatest attention. Richard Smith, a
member of the FCC Field Operations Bu-
reau, discussed the enforcement activities
of the commission, and the effects that in-
creased fines are having on stations. He
also addressed the budget problems fac-
ing the agency, and the potential negative
effects that such shortfalls could have on
enforcement efforts.

Jim Zoulek, of the FCC Los Angeles of-
fice. outlined the self-inspection program
for broadcast stations that his office has
instituted. A number of questions were
raised regarding the scope of the program
and the likelihood of it being expanded
to other areas of the country.

Additional papers presented on the topic
of regulation included a detailed back-
ground report on tower construction and
safety standards presented by John Win-
dle of Stainless Inc. Significant changes are
contained in ANSI/TIA/EIA standards,
and Windle discussed how these will af-
fect the typical broadcast station.

Richard Rudman. chair of the SBE fre-
guency coordination task force. discussed
the current status of the 2GHz frequencies.
He cautioned the audience that “we have
won the battle, but not the war..yet” The
upcoming political conventions, proposed
spectrum reassignments and the looming
issue of HDTV simulcast channels have
made frequency coordination more criti-
cal than ever.

Membership meeting
An important part of SBE Day was the
annual SBE chapter chairs meeting and

Whitaker, a technical writer in Beaverton, OR, is vice prasi-
dent of the Society of Broadcast Engineers.
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the annual membership meeting. The two
events., which merged into one large
gathering. provided an opportunity for
chapter chairs and members to express
their views on any subjects they wished.

Richard Farquhar, SBE president,
opened the gathering by stating that in the
past the national organization had not ef-
fectively communicated important infor-
mation to its members. He assured those
present that communication was a high
priority.

The SBE board
adopted three
resolutions to ensure
an informed
membership and open
meetings.

Board actions

At its April meeting, the SBE board
adopted three resolutions to ensure an in-
formed membership and open meetings.
The first resolution establishes that the
SBE will annually publish in its house or-
gan a financial statement, with narrative,
explaining any significant profits or loss-
es. Although such a publication is current-
ly called for in the existing bylaws, the ac-
tual implementation is not specified.
Furthermore, the resolution requires that
any request by a member in good stand-
ing for a line-item profit and loss state-
ment, and a copy of any recent audit shall
be henored.

The second resolution establishes that
the SBE publish a summary of proposals
and actions taken in the first practical na-
tional newsletter following a board
meeting.

The third resolution affirms, as a mat-
ter of written policy. that board meetings
are open to any member, Closed sessions
are to be used sparingly, and only in the
most unusual circumstances,

Although these resolutions do not have
the force of formal bylaws changes. they
do establish in writing national level pro-
tocols that heretofore have been subject

www.americanradiohistorv.com

to the style of individual SBE governing
officers.

Bylaws changes

The board also unanimously agreed to
add a procedure to the bylaws that allows
any five chapter chairs, representing a
majority of the membership, to place a
bylaws change before the board of direc-
tors. More importantly, if the board fails
to ratify the change, it will automatically
go to a full vote of the membership.

The last set of bylaws changes (fall of
‘9]) that removed the member vote did
have a practical purpose. Full membership
votes are expensive. Typically, the first
class mailing to each member costs ap-
proximately $3,500. Likewise, if done cor-
rectly, they are slow, requiring time to pub-
lish the intended changes and allow for
discussion. Furthermore, most bylaws
changes are technical or address an issue
that already has full membership approv-
al, and a full membership vote would be
unjustified.

An example of this was the board’s de-
cision to back board member Paul Mon-
toya, and the membership committee’s re-
quest to permit recently unemployed
members continued access to the socie-
ty's resources while they seek re-
employment. Few, if any, of the member-
ship would disagree with this bylaw
change, and the need is immediate,

The bylaw addition passed at NAB does
not prevent the board from making rapid
and technical adjustments to the bylaws.
It does, however, allow the membership
to overturn those decisions or initiate its
own changes.

Another avenue of change remains un-
altered. Under the bylaws, any 25 mem-
bers in good standing can place a resolu-
tion before the board. Although this places
an issue on the agenda, it does not force
the board to act. In practical terms. the
board frequently discusses and often
adopts these kinds of resolutions.

The result is that the membership has
a larger voice. In the past, the member-
ship merely voted on what the board (or
more practically, a committee) proposed.
Now the SBE membership can initiate
change.

[
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Panasonic Broadcast & Television

Systems Company, Secaucus, NJ, deliv-
ered three AJ-D350 studio VI'Rs to KCPT-

TapeCube

Storage System
Protects Tapes
Simplifies
Handling

end for a

R e
Industry Briefs

TV, Kansas City, MO. KCPT is the first pub-
lic TV station in the United States to pur-
chase D-3 Y2-inch composite digital VTRs.

Additionally, WOAY-TV, Oak Hill, WV,
has purchased a M.A.R.C.1I-100 MIl auto-
mated recording/playback cassette system
to air commercial spots and some of its
programming.

Vyvx, Tulsa, OK, and CBS, New York,
signed an agreement that calls for the net-
work to increase its use of fiber optics over
the next year for various occasional TV
transmission requirements.

The agreement guarantees Vyvx a mini-
mum number of hours in occasional serv-
ice as specified by CBS from points across
the United States.

Broadcast Video Systems, Richmond
Hill, Ontario, Canada, delivered eight
MASTERKLEY 4 linear downstream keyers
to NBC for use at the '92 Summer Olym-
pics in Barcelona, Spain.

Harris Allied Systems, Quincy, 1L,
received an order by KBHKTV to coor-
dinate a turnkey relocation of the station

to new facilities. The project is expected
to be completed by Nov. 1, 1992.

Canon, Irvine, CA, sold a J33ax 11B IAS
internal focus telephoto zoom lens to
Modular Video Services, Seattle.

Winged Vision, Crofton, MD, has also ac-
quired a J33ax 11B [AS lens.

The ALTA Group/Calaway Editing,
San Jose, CA, has been awarded a gener-
al service administration contract effective
March 16, 1992 through March 31. 1994.

Sony Broadcast & Communications,
Basingstoke, England, received an order
from Scottish broadcaster Grampian Tel-
evision for two digital library management
systems. Central Television, another UK.
based company. also has purchased a Sony
BZC-2100 software system.

Pinnacle, Santa Clara, CA, delivered
nine video workstations to various broad-
cast, corporate and governmental TV pro-
ducers in the western United States.

Quantel, Darien, CT, sold its first Hal
digital compositing system to 4:2:2 Video-

-

SHRUNKTO FIT!
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TapeCube is a unique injection molded ABS
plastic cube that holds 5 half-inch D2 cart tapes.
Helps protect tapes from dust and dirt contami-
nation. Optional labeling system identifies tapes
easily, simplifies filing and retrieval.

Call or write for FREE sample
Toll-Free: 800-447-2257

THE WINSTED CORPORATION

10901 Hampshire Ave. So. - Minneapolis, MN 55438 » (612) 944-8556
FAX: 612-944-1546

Preferred by Professionals Worldwide
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The M ogitek TR2 Console

A Full-size Console in a 19" Rack
12 Mixers with 36 Inputs

12 Mic Preamplifiers

4 Metered Outputs with DAs

2 Monitor Drivers plus Cue
Machine Control & Tally Outputs
Modular Construction

Call 1-800-231-5870 for your nearest dealer!
or write us at 3320 Bering Drive @ Houston. TX 77057
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graphics, Bristol. England.

Television Technology Corporation
(T'TC). Louisville, CO. has teamed up with
Zenith and Al&T to broadcast the first
long-distance over-the-air field test of an
all-digital HDTV signal. The signal was
broadcast from WMV'IITV in Milwaukee 75
miles to Zenith's technical center in Glen-
view, |, on May 29.

JVC. Elmwood Park. NI and Fox
Broadcasting Company reached an
agreement wherehy JVC will supply Fox
affiliates and Fox-owned stations with
professional 8-VHS-C camcorders and $-
VHS editing systems for electronic news
gathering.

Kline Towers. Columbia, SC. and Die-
lectric Communications. Ravmond. ME,
have agreed to a joint venlure. The ven-
ture will allow the two companies to of-
fer turnkey packages in the design. fabri-
calion. construction and installation of
towers. transmission equipment and an-
tennas; complete inspection and mainte-
nance services: HDTV feasibility studies:
and structural design analysis and rein-

forcement requirements of existing tow-
ers for future broadcast capability.

Harris Allied Broadcast Division,
Quincy. L. has established Harris Ailied
Furope. a radio distribution company
based in Cambridge, England.

In addition. Harris will open two offices
to serve the Latin American radio and TV
broadcast market. The first office and
headquarters was opened in Miami on
July 1. A branch office. Harris Mexico S.A.
de CV, will open in Mexico Cily shortly
thereafter.

PEOPL

Schoichi Takada was promoted to
president for lujinon. Wayne., NJ.

Mark L. Dziekan has heen named na-
tional sales and marketing manager of the
Professional Video System Group for
loshiba, Tokyo.

Jack Fenster was promoted to manag-
er. operations and programs, for Scientif-
ic Atlanta’s Broadcast Radio and Data Sys-
tems unit, Atlanta.

Marin H.
New York of.
ist /designier.

Doug DiGiac
Midwest regional s.
Graphics and Quan

Quentin R. Nelson
ed national sales mana,
poration, Natick, MA.

Joe Mack has joined Ha
tems, Fhghland Heights, KY,
ellite sales and product spec!

Glen Curry has been appoints
regional sales manager for Digil
Mountain View, CA,

David Kerstin is the newly appoil
president of Broadcasters General Sto
QOcala, FL.

Patricia Seeley has heen named mar-
keting communications manager for the
ALTA Group/Calaway Lditing. San Jose,

CA.
H

Straigh 7552 terminating
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] STANDARD

EQUIPMENT.

Canare Patchbays handle every 75¢
standard in your plant, from Baseband
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
Microswilch’ 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

LN E

511 5TH Street, Unit G, San Fernando, CA 91340
{818) 365-2446 FAX {818) 365.0479
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Advanced FM technology

By Continental Electronics

* Model 802B exciter: broadband FM
unit operates at 5W to 50W output; PLL-
controlled frequency in 10kHz steps; in-
puts for composite, monaural audio, three
SCA sources; comprehensive LED, digital
front panel indicators; rear panel includes
access to remote control and monitors as
well as all inputs; integral harmonic filter.

Circle {362) on Reply Card

Frequency analysis

By Rohde & Schwarz

¢ ESBI test receiver: extends upper fre-
quency limit of EMI test series to 5GHz;
covers fundamentals to 1GHz; for investi-
gation and measurement of unintended
spurious emissions produced by computer-
related equipment.

* ESS test receiver: covers 5Hz-1GHz
range for EMI measurements; compact
unit with auto test system, manual tuning;
battery operation.

Circle (389) on Reply Card

Captioning enhancement
By Imayge Logic
* Autocaption placements: closed-
caption system offers automatic centering,
zone features, inserts sequential list of cap-
tions into line 21 of the video signal based
on time codes; zone commands place cap-
tion under the appropriate speaker; per-
mits caption text to be prepared by staff
member in-house.

Circle {374) on Reply Card

Audio interfacing

By Sonitech International

¢ SAIB: stereo audic/telephone interface
box; stereo audio A/D, D/A converter; 16-
bit, with dynamic range to 80dB; inte-
grated anti-aliasing and smoothing filters;

s 0 das
New Products

/0 connections for line, mic, telephone;
speaker output.

¢ DAL: digital audio interface for CD play-
er or DAT deck through SPDIF or

AES/EBU specifications; 32. 44.1,
48ksamples/s with 16- to 24-bit word sizes;
C- U-bit access.

Circle (390) on Reply Card
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[ hezacimat video narema

* Downstream or stand alone

* Serial remote control
* Key source input switcher
* Preview output
* Key area masking

FIVE MODELS WITH FEATURES AND CONTROL
SYSTEMS FOR EVERY APPLICATION

* Frame accurate mix 10 key, fade to black

¢ GPI interface

* Key set memory
* Processed black

broadcast video systems Itd.

OPAQUE TO TRANSPARENT INSERTS AT YOUR FINGERTIPS

~e4
S

MASTERKEY 4
CONTROL PANEL

—

40 West Wilmot St., Richmond Hill, Ontario L4B 1H8
Telephone: (416) 764-1584

Fax: {416) 764-7438
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Affordable...
Portable...

Easy:
Precise:
Portable:

Powerful;
Fast:

Quality doesn't cost...
It pays.
31186 La Baya Drive » Westlake Villoge. CA 91362

Now there's a faster way to strip coax cable for Trompeter's Tough BNC's!
BCS: Portable , Hand-held, Powered Coax Cable Stripper

Quick-change cutting heads for 3-level (Tool Crimp) or 2-level (Wrench Crimp)
stripping of coax cables (O.D. - .070" to .430") for Trompeter BNC's.

Tool steel cutter blades hardened to Rockwell 64 and precision ground for up to
15,000 strips. Blades independently adjustable for critical applications.
Lightweight (< 2.25 Ibs.), portable driver. Jdeal for production and field use.
7.2V Ni-Cad battery (without memory affect) gives up to 250 strips per charge.
Cutter heads rotate at 2,220-2,500 RPM .

2-3 seconds! All cuts made simultaneously. Reduces labor cost.

Send for New Product Bulletin or a Free Demo of the BCS & Trompeter BNC's

For pricing and availability contact your Local Trompeter Rep
or call our New 800# for Sales/Service/Technical Support

AATROMPETER

P!

(800) 982-COAX

Inside Calitornia Call...

(800) 655-2028

(818) 707-2020 Fox (818) 706-104C

Circte (45) Send Literature
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Multitrack optical recorder
By A/Z Associates
e Augan 408 OMX: digital audio work-
station; records on removable, rewritable
magneto-optical disk; stores audio and ses-
sion information; stand-alone system with
separate control/edit panel, track-sheet
display; by Augan Instruments from The
Netherlands.

Circle (351) on Reply Card

Facility control
By ABB Infocom
¢ BROADMASTER: automatic control
system for broadcast centers; monitors and
displays status of complete broadcast cen-
ter with analog, digital values on color
CRT; handles switching between transmit-
ters, antennas, program lines.

Circle (352) on Reply Card

Powered speakers
By Audix
¢ Power House speaker series: for stu-
dio monitoring or use with computers and
workstations; four 2-way models; PH3
18W, PH4 22W, PH5 25W, PH6 25W; inte-
grated power amplifier uses high-gain,
low-voltage hybrid design.

Circle (356) on Reply Card

Digital cart system

By Barco-EMT GmbH

e BEDAS 466: removable magneto-
optical disk system; stores 3.2 hours of
stereo in 1SO Musicam format; system ex-
pansion to eight drives extends time to
25.6 hours; Jukebox configurations possi-
ble; external control and monitor unit.

Y
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Audio measurements

By Gold Line

* Model DSP-30: real time analyzer in-
cludes digital !/4-octave spectrum analy-
sis; filters adjust by keypad to triple-tuned
or sharper notching modes; 0.25-5dB
scales check studio machines with test

tapes, equalize rooms, adjust PA systems;
user-programmable curves; LED display;
auto sum and average function: operates
from eight AA cells.
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Product literature

By Motorola Semiconductor Products

* RF products selector guide: data and

cross-reference to more than 50,000 semi-

conductor devices for RF applications.
Circle (380) on Reply Card

Microwave equipment
By N Systems Inc.
¢ Spectrum Series: center-fed parabol-
ic antennas for terrestrial microwave;
models for 17.7GHz-19.7GHz and 21.2GHz-
23.6GHz; reflectors from 27- to 72-inch di-
ameters; single and dual linear polariza-
tion; modular design permits easier trans-
porting of the units.
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Reference material
By Lester Laboratories
¢ DAS-2000 brochure: 8-page publica-
tion describing digital fiber transmission
system.

Circle (377) on Reply Card |
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Free Catalug & Audio/Video Applications
AR o Tape. Phono,
Routing Saitchers(St-i. V| Oac, Trans,

24,16,12.8.4.2 statlons; Video, ACN,
e J Pwr. éupp

Press Boxes

- ut
Videa & Audio Dist. Ampls. Video/Audio
RGB-Syn¢ Dist. Ampls. 2-Inf24-out Audia

OPAMP LABS INC {213) 924-3566
1033 N Sycamore Av LOS ANGELES CA, 90038
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MovinG?

| TAKE US WITH YOU.

Just peel off your subscription
maliing label and attach it to the
address change card inside this
issue. Please allow 6-8 weeks to
process your address change.
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@ Time Code Generator/Reader
m Character Inserter

SMPTE = EBU = 24 fps = MIDI

Converts between any two formats

$1495.00

“Window Dubs” Time code on video

Regenerates and Jam syncs to
existing code

RS-422 Serial Control

GPI Output (General Purpose
Interface}

XLR and RCA Connectors
Color Frame
User Bits

Call Fast Forward Video
1-800-755-TIME (8463) for a
dealer near you

Deaier inquiries invited.
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Continued from page 62

vary between those two amounts, but
the actual system outpul must remain
at a constant data rate. The remaining
bandwidth can be filled with data that
allows Its transmission on a space-
avaitable basis.

Such auxiliary data does not have the
real time requirements of digital audio
signals. but rather can be sent in bits and
pieces as the excess bandwidth allows,
and collected by bulffers on the receiv-
ing end.

Plugging in some numbers

Various digital radio formats have pro-
posed auxiliary data rates ranging any-
where from 8kbit/s to 80kbit/s on aver-
age (instantaneous auxiliary data rates
will vary, as mentioned). Let's pick a
round number in the middie of this
range — for example, 50kbit/s — and
examine what it could mean in real
terms.

The average double-spaced page of
text represenis approximately 2,000
characters. Each character might require
10 bits for its transmission. Therefore,
the 50kbit/s auxiliary data channel can
transmit 5,000 characters, or approxi-
mately 2.5 pages of tex! each second.
A bit-rnapped graphic image (such as a
data-compressed photograph) of reason-
able size might take 50kbits to 500kbits
of data, requiring up to 10 seconds to
transmit. A little math shows that a large

newspaper could be transmitted on this
channel in a few hours (for example. 1
am. to 5 am.)

Across a [ull day (86,400 seconds) the
4.3Gbits of throughput on this channel
represents a lot of auxiliary data. f it
were 100% used and charged at a pen-
ny per second, gross revenues would
amount to $315,360 per year. That
$0.01/s rate schedule is just a shot in the
dark — the market might bear much
higher rates.

Consider it from the customer’s pet-
spective. Suppose a real-estate agency
wants te distribute its listings on a daily
basis to its clients. Auxiliary data trans-
mission provides the l-way, poini-to-
multipoint service that it needs, and with
a delivery speed and flexibility that
serves its purpose. Color and resolution
surpasses fax transmission quality. But
more imporlant, one transmission is
received by all the clients at once, in-
stead of requiring many sequential calils.
Assume the clients' digital radios are
lhocked up to their home computers for
display and selective printout. Even if
the transmission takes an hour, the $360
cost is probably a bargain, given the
quality, distribution coverage and time-
liness of service. 1nn this respect, a higher
rate could easily be considered feasible.

Addressability
Addressability is another issue. Even

without requiring radios to have unique
addresses {such as cellular phones or
pagers), a number of pseudo-addressa-
bilities could be implemented. For exam-
ple. label acceptance methodologies
might allow news service data to be cod-
ed by subject (a Dewey Decimal System
of the air). Listeners could collect data
only ¢n desired subjects by setting their
receivers to the appropriate codes. Po-
sition or time data could alsc be used
to filter messages, or any combination
of the above. Mass messaging ("R-mail?"}
cculd be developed as a cross between
advertising and direct mail.
Meanwhile, on the receiving end,
smart radios incorporating adaptive in-
formation managernent techniques will
be deemed critical by temorrow’s con-
sumners who are likely o be inundated
by continually increasing arnounts of
junk data. 1
Program-associated data (PAD) can
also be offered, whereby supplemental
inforrnation relating o main-channel
programming can be received. Overall,
datacasting may well beceme the larg-
est part of the business of broadcasting
in the not-too-distant future. a

w [or more miformation on digital ra-

dio broadcasting, circle Reader Serv-
ice Number 304
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Professional Services

TEKNIMAX

TELECOMMUNICATIONS

DENNIS R. CIAPURA
PRESIDENT

11385 FORESTVIEW LN

SAN DIEGC, CA 92151 (619) 695-2429

Salellite Systems Engineering Oesign & Construction
NG *TRACKING M TRAN & FiXi N«
1-800-444-0856
PH: (805) 963-3765 FX:(805) 962-0920
425 E. Montecito St. Santa Barbara. CA USA 53101
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NETCOM

STATE.OF-THE-ART ENGINEERING FOR AUDIO & VIDED
TURN-KEY SYSTEMS
DESIGN & DOCUMENTATION
EQUIPMENT SALES
CAD SERVICES
1485 PALISADE AVE.. TEANECK. NJ 07666 / (20%) 837-8424

D. L. MARKLEY

& Associates, Inc.
CONSULTING ENGINEERS
2104 West Moss Ave.
Peonia. lllinots 61604
(309) 673-7511
Member AFCCE

ERIC NEIL ANGEVINE, P.E.
architectural engineer

speciahzing in broadcas! sludio acoustics

Stiltwater. OK 74074
405-372-3949

1002 Greystone Street
405-744-6444

Radio/Tv Engineering
Company

C;)/l.ﬁ'(l/f(]///‘.'f Nor 11 123
1416 e sng 4 i
Ph (805) 5281946 & Fux (009) 524- 1982

Invest your Advertising Dollars
where vour Prospects
Invest their Time...

BROADCAST
ENGINEERING

JOMHN H. BATTISON PL.
CONSULTING BROADCAST ENGINEER,
FCC APPLICATIONS ANM. M, TV, LTV

Antenna Design, Proofs. Iieldwaork
2681 State Rowute b R~
FLondonville. OH 44542
419-994-38449

i

East Coast Video Systems

A full service

company proviging. Serving.

« Con *» Cable Systemts

e Engineering & Design  Corporate Facilities

* Instaliations  Broadcast Facilities

¢ Traming ¢ Teleproduction Faciities

52 Raiph Street. Beltevilie. NJ 07109 (201) 751-5655

For Classified Advertising or Professional Services information
Call Renee Hambleton at (913) 967-1732

wwWwW americanradiohistorv com

July 1892 Broadcast Engineering

85


www.americanradiohistory.com

rEanreeat
Classified

HELP WANTED

HELP WANTED

HELP WANTED

SRR RN RN EEA NN RN RN

United Services Automobile Association, an in-
tegrated family of companies providing insur-
ance and financial preducts and services, has an
immediate opening for:

Video Systems Engineer

The qualified candidate will serve as Video Com-
munications Systems Engineer, responsible for
the technical maintenance of the video commu-
nications production, breadcast, distribution, and
teleconferencing systems. Additional responsi-
bilities entail engineering design, installation and
maintenance of all audio/video communication
and electronics for USAA and oversee and su-
pervise Technicians operating these systems.
You must have have broad hands-on experience
with studio cameras, Sony Betacams, cne inch
and Beta SP Tape formats. System design desir-
able. Familiarity with broadband cable, satellite
and fiberoptic transmission would be a plus.

To qualify, you must have eight to ten years

Classihiad adver-
tiing niw vaisable
a5 Clagsifad Display
f Biy-the-wtind.

Clazsitied Dis-
phay: 12 per

inch, per in-
sartien, with fre-
quency discounia
axiable, 1 inch mis-
imum, 19 inchas
maximum per 2d.
Rlind ads 340 padi-
lional. Riader Sarv-
ica numbar $50 ad-
ditional. Spod colos
i dithird
pubisher).
By-The-Word:
§1.75 per word, pes
insarton. Infals and
ahhrevaions count
a5 Pl words, Blind
ads S40 additional.
Minimum charge
40 par insection. Mo

experience as a Video Communications Sys- ey dlscounts al-

tems Engineer. LE“ for chizsiien

USAA offers superb work and recreation envi- Conlacl Aenda

ronments, a four day week, innovative benefits Harmislatos, af (913)

and vigorous career development. Qualified can- S6T-1732, for infoe-

didates should send a resume to: MESon o frequancy

and pre-payment

USAA discounds. To place

USAA Building \ your classified ad

San Antonio,TX 782880058 ~ sand your order and

Attn: Employment Placement/SM maleriss 1o Broad-

, USAA casl Engingsring,

An Equal Cipporunty Employer, Classilied &1 Mgr,

P.0. Box 12901,

AN AR RS RN R AN AR Overiand Fark, K
1 BR282-2001,

DIRECTOR OF ENGINEERING FOR LOS ANGELES
Spanish-language TV station. Applicant must have 7-10
years in engineering management, inciuding planning,
maintenance, design/installation. FCC rules and regs, UHF
transmitter and SNG truck experience. Supervises a depart-
ment of 12. Send resume or fax (818)247-2561 to P. Gal-
lagher, KVEA, 1139 Grand Central Avenue. Glendale. CA
9120t EOE 7-92-1t

TV MAINTENANCE ENGINEER NEEDED AT NBC VHF in
77th market. 39 year engineer retiring. Enginesring staff
averages 20 years tenure. Solid owners. 48 share in news.
Ozarks, Table Rock Lake, Branson country music less than
hour away. You must be able to fix and maintain Sony Beta.
Grass Valley. etc. Resume (no calls) Chief Engineer, KYTV,
P.O. Box 3500, Springfield, MO §5808. EOE. 7-92-1t

RF ENGINEERS

General Atomics, a diversified high technology research
company. has openings for qualified RF engineers to work on
nuclear fusion programs including the design, building and
operation of power suppiies and components for pulsed and
CW RF systems with a frequency range of 30 to 120 MHz.

Qualifications include an EE degree (advanced degree desir-
able) and experience in operation and maintenance of high
voltage power systems and broadcast equipment. Must be
capable of troubleshooting down to component level.

General Atomics offers opportunities for professional ad-
vancement along with excellent salary and benefits. Candi-
dates should send their resume to: Dept. 92-7, General
Atomics, P.O. Box 85608, San Diego, CA 92186-9784. We
are an Equal Opportunity Employer. Principals only, please.

0:0 CENERAL ATOMICS
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FIELD
SERVICE
ENGINEER

(San Diego)

Join us in San Diego. Apply your
NTSC and video/audio transmission
expertise servicing and supporting a
new commercial scrambler system,
both by phone and at customer sites
worldwide.

Previous experience with Broadcast
and CATV technologies and mini-
computer operating systems (i.e.,
VAX/VMS) is required. Knowledge
of satellite comm. systems, data
comm. hardware and video process-
es is desirable. ASET or formal
training in two of the above tech-
nologies is essential, along with
computer coursework.

Duties include troubleshooting,
maintaining, repairing the systems’
hardware and software; testing and
configuring equipment; and conduct-
ing field tests. Travel involved.

Please mail or fax (619/635-2497)
resume, including current salary,
to: Human Resources,
VideoCipher Division, General
Instrument Corp., 6262 Lusk
Bivd., San Diego, CA 92121, EOE,

VideoCipher Division

INSTRUMENT

S —

CHIEF ENGINEER FOR TAMPA BAY AM/FM. Must be able
to handle R.F., audio. studio, antenna maintenance etc.
Please reply In total confidence to Broadcast Engineering,
PO. Box 12901, Dept, 732, Overland Park KS 66282-2801.

7-92-1

VETERAN MAINTENANCE ENGINEER WITH 7+ YEARS'
EXPERIENCE. Individual must be capable of performing
maintenance on all types of electronic equipment includ-
ing “D2" type. |f you are a self-motivated, highly experi-
enced broadcast engineer with an in-depth background in
state-of-the-art software and hardware currently imple-
mentad in today’s broadcast tacilities, this job is for YOU!
Expedite your resume via FAX 213/460-5527 or send to
KTLA, Channel 5, Human Resources Department, 5800
Sunset Boulevard. Los Angeles, CA 90028. A Tribune
Broadcasting Station. An equal employment opportunity
employer. 7-92-11

Fax your ad to 913-967-1901
Attn: Renée Hambleton
it's that EASY!
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Classified

SERVICES

FOR SALE

FOR SALE

VIA STATE-OF-THE-ART, 4 FIELD,
EMMY AWARD-WINNING CONVERTER

PAL BETACAM SP » PAL 17+ S-VHS
34"+D-2+HI-8+ VIDEO8+ 12" _

VIDEO DUPLICATION ‘fﬁy
ALL FORMATS |

1800-USA-DUBL
USA STUDIOS

TRANSMITTER TUBE REBUILDING SINCE 1941:
3CX2500, 4CX5000, 4CX15000 and many others. Write for
details. FREELAND PRODUCTS INC., 75412 Hwy. 25,
Covington, LA 70433, (504) 893-1243 or (B00) 624-7626.

1-91-tfn
!—VIDEO TIE LINES —)
n 1 2 3 4 Aux

Custom Patcl: Bay Labeling
y

PATCH BAY DESIGNATION COMPANY
Div. of Glendaie Rubber Stemp & Printing Co., inc.

NEW PAMASONIC EQUIPMENT!

BROAD( IFESSIOMNAL-

B00-233-2430, Dam-Tpm, M-F

For New and Rebullt
Radio Broadcast Equipment

HALL
Electronics

(804) 974-6466

1305-F Seminoie Trall * Charlottesville, Va. 22901

CALL US

Clrcle (39) on Reply Card

[ yon. T all o | vml;zoméuumo
%9 il

BREADCAST Consign * Service
STORE INC. Over 3000 items

in inventory
1/2 inch recorders " g
to digital

P.0. Box 6276, Glendale, CA 91205 Ti
4742 San Fernando Road (818) 241.5585
Glendale, CA 91204 FAX (818) 507-5050

AS A PACKAGE: SONY BVP 70 1S CAMERA, CA-3A (With
Anton Bauer goldmount bracket), Fujinon 14 x 85 lens,
Fujinon remote zoom control/pistol grip (SRD-52), BVW-35
VTR, CCZ-10 cable, Sachtler video 20 triped head wicar-
bon fiber medium legs, Nalpak hard case for Sachtier tri-
pod, Sachtler lightweight spreader. Thermodyne camera
case, all excellent condition. Best offer. (415) 243-8880,

6-92-2t

AMERICAN BROADCAST MC-50 SEQUENCER. Complete
System. Fully Maintained and On Line, with 12%" SP Sony
VCR's. Contact Joe Brunke Chief Engineer, KDFI Dallas,
TX 214-637-2727. 7-92-1t

COPPER - For Construction. Strap, screen, #10 wire.
800-622-0022. 7-92-1

~NEW- COLOR BARS, BLACK

SYNC $379

The CSG-50 from HORITA generates both
SMPTE or full-field color-bars or black-burst,
and composite sync signals. Built-in timer
switches from color bars to black after 30
or 60 seconds. Full RS-170A spec. Genlock

ur system, laydown color-bars and black.

ecktop and rackmount versions. UNCON-
F DITIONAL GUARANTEE. Contact your local
video dealer or

HORITA - P.O. Box 3993

Mission Viejo CA 92690 (714) 489-0240

BROADCAST EQUIPMENT

RESALE NETWORK

A VAST SELECTION OF ITEMS LISTEO...
MANUFACTURER & DEALER DEMD UNITS...

MULTIPLE LIQUIDATIONS & CLEARANCES...
NOW IS THE TIME TO BUYIl

BROADCAST BULLETIN BOARD SERVICE
INSTANT PRICING AND AVAILABILITY
24 HDURS A DAYl

CALL (708) 670-7790

REGIONAL SUPPDRT - EXPERIENCED SALES
ENGINEERS - FAST ANSWERS - NEW, USED,
DEMDNSTRATOR AND NEWLY INTRODUCED
PRODUCTS AVAILABLE, AND MOST IMPORTANTLY,
DUR CONCERN FOR TOTAL CUSTOMER

SATISFACTION! THE ONLY :H:')DUCT SUPPLIER
U SHOULD COKSIDER 15:

PROVID SUPPLY CORP.

Chicago (708) 670-PROS
SL Louis (314) 469-7207
Tampa (B13) 789-1285

SONY BVC-10 BETACART
$135,000

C-FORMAT
SONY BVH-2500 from $22,000
SONY BVH-3100 from $25,000

CHYRON iNFINIT| $48,000
CHYRON 4200 FROM $24,000
CHYRON SUPER SCRIBE £22 000

MICOR VIDEQ EQUIPMENT SALES

(312) 334-4300 (310) 921-3306
LOS ANGELES

CHICAGO
GENLOCK YOUR SYSTEM BLACK-

BURST, SYNC, AUDIO TONE $289
Need to genlock )Four video system? The
BSG-50 from HORITA generates black-burst,
composite sync, and a 1-KHZ audio tone.
Provides 6 separate outguts of any mix of
up to 4 each of RS-170A black or sync. Also
provides subcarrier, blanking, drive. UN-
CONDITIONAL GUARANTEE. Contact your
local video dealer or

HORITA - P.O. Box 3993,

Mission Viejo CA 92690 (714) 489-0240

TUBES 4CX3000A, 833A, 4-1000A, 4CX10000D, and more.
We carry large invantory, all major brands (EIMAC, AMPE-
REX, RCA) Call Stew 1-800-842-1489, 1-91-tin

SALE: 2 VHF(8) XMITTERS, POWER OUT 5KW IN COL-
OR, Dumont 1956 Model 8000, RCA 1965 Model TT-5BH.
Contact Norm Johnson or lvan McKinnon 207-764-4461.
Dumont will be available by the end of June and the RCA
will be available by the end of August or first of September.

7-92-1t

Use Broadcast Engineering Classifieds

wwWwW americanradiohistorv com

TRAINING

FCC GENERAL CLASS LICENSE. Cassette recorded les-
sons with seminars in Washington, Newark, Philadelphia.
Bob Johnson Telecommunications, Phone (213) 379-4461.

5-90-tin

EQUIPMENT WANTED

WANTEO: USED VIOEO EQUIPMENT. Systems or compec-
nents. PRO VIOEO & FILM EQUIPMENT GROUP: the larg-
est USED equipment dealer in the U.S.A, (214) 8690011,

4-91-tfn
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More Memory Is Only One Reason Our 18-Input Switcher Is So Unforgettable.

With a 100-event memory — much more than any other switcher its size — our new PDG-418 has all the
features of our popular Prodigy.™ Plus lots more that you told us you wanted. Like a downstream keyer that can
either be linked to the multi-level effects transition system or operated separately. An optional border generator
for the downstream keyer. A key loop that allows key bus cut and fill to be looped through an external effects
processor. Even a clean feed/third program video output that bypasses the downstream keyer and blanking
processor. All of which makes our PI}G-418 the best value around in _—

- o iy Ties o - 5 - . ]
a compact, affordable switcher. Call us today to find out more about the VIDEOTEK

new PDG-418. Another American-made innovation from Videotek. — Bist siosten
5 ’

243 Shoemaker Road, Pottsiown, PA 19464 1 (800) 8005719 (215) 327-2292 Fax: (215) 3279295

rockigy is a 1Ta k of Prodigy Services Com
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THE MOST
IMPORTANT ADVANCE
IN VIDEO PRODUCTION

SINCE VIDEOTAPE.

i

-y r

THE PIONEER REWRITABLE VIDEODISC RECORDER
WITH INSTANT ACCESS.

The Pioneer Rewritable Videodisc
Recorder can revolutionize the
way you do video production.

Through laser technology, the
VDR-V1000 provides the world’s
fastest, most accurate broadcast-
quality editing plus the greatest
media reliability available.

[t offers near instant non-linear

access and the most precise
frame-by-frame editing
in a recording
device. Gone are
the typical editing
problems associated
with shuttling, jogging, and
pre-roll.

The VDR-VI000% unique, dual-

Circle (2) on Reply Card

www.americanradiohistorv.com

head system gives you real-time
non-linear playback. You get a per-
tectly clean edit every time. You can
erase and record simultaneously.
No pre-roll or post-roll is necessary.

There’s no head contact with the
media. Discs can be erased and
re-recorded over one million times
— the quality of the millionth
recording is the same as the first.
Discs contain up to 57,600 still
frames, or 32 minutes of full
motion video.

The VDR-V1000 can record audio
and video simultaneously or sep-
arately, so vou can dub PCM stereo
audio onto video. Control is avail-
able through RS-422A or RS-232C
ports. It can read and write SMPTE
time code, and transmit signals
compatible with component, com-
posite or RGB formats.

With so much going for it, the
VDR-V1000 leaves onlv one ques-
tion unanswered: What are vou
waiting for?

For more intormation or a demo,
contact in the East:
Linda Toleno at
(201) 327-6400, in the
Midwest: Chris Boldt at
(708) 285-4500, and in the West:

Bill Blair at (310) 492-9935.

@ PIONEER
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