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Exunlicate*

THE TERM BEING GIVEN TO EXPLAIN THE
EXACT DUPLICATION OF COLOR FROM ONE
M4400 BROADCAST MONITOR TO THE NEXT.
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BM4400 precision auto setup 14” and 20” monitors for RGB, YP R and optional plug-in decoders for
NTSC, PAL, S-VHS (Y/C), or D1. The monitor’s auto setup uP rapidly calibrates gray scale plus white
and black levels. With the NTSC or PAL decoder, chroma gain and phase can be set automatically.

PESA’'s DG5250 (NTSC) or DG6250 (PAL) portable Test Generators connected to a color
analyzer—Minolta W2150, Thoma TMF3 and others—are used to calibrate the monitors. (The test
generators, with 50 patterns, plug into the monitor’s front panel AUX input.)

User parameters are stored in 4 non-volatile memories, can be recalled, or transferred simply to other
monitors via a RS232 serial link. Optionally, a remote panel, tied to the BM4400’s RS485 serial link, is
used to Exuplicate (match) and/or control up to 64 monitors. And these BM4400 Grade 1 monitors are
surprisingly affordable. Discover Exuplicate...call for a demo now. ‘ﬁ

W

———

BM4400 AUTO SETUP BROADCAST MONITOR SERIES. |
True color from monitor, to monitor...to monitor....

Over 1000 BM4400s will monitor
P E A the Gold at the 1992 Olympics.

Circle (1) on Reply Card

Pesa America Inc., 2102 West Ferry Way, Huntsville, AL 35801 205-880-0795 Fax 205-881-4828
West: Burbank, CA 800-323-7372 East: New York City 800-328-1008
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for Putting Video On Fiber;
The Ghoice Is Glear.

For point-to-point, STL ¢r multipoint distance ADC can help you configure the rest of your system with
learning and video conferencing applications, fiber is a copper and fiber cable management and switching products
clear choice. So is the company that can help you put for a total systems solution. For more information, call
that video signal over fiber...ADC Telecommunications. 1800 726-4266 or send in the coupon for a free brochure.

I— I'd like to know more about how ADC can help me
put video over fiber.
Name
Title

LC SERIES ¢ point-to-point, STL, Company —

* up to four zudio
channels

& up to 15 miles

City -~ State__ Zip

FN 6000

| full presence multipoint, distance
learning/video conferencing

K drop and insert capability
® up to 16 channels/ 50 miles

Mail or Fax To:
ADC Telecommunications, Inc.

1500 N 0. St ' Telecommumcatlons

Minneapdlis, Minnesota 55435
FAX (612) 893-3050

| |
| |
| |
| ]

RS-250C shorthaul | el m e e — e |
| |
| |
| |
|
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AUDIO TECHNOLOGY UPDATE: FEATURES:
Broadcasters must continue to improve their
station’s audio systems. Consumers now R
have a wide variety of high-quality signal L. . . .
sources available to them. The competition 26 Digital Radio: The First Five Years
from these sources requires that broadcast By Skip Pizzi, technical editor
engineers continually re-evaluate the A look at where things stand today, and how they got there.

station’s audio system to ensure that the
audience is receiving the best possible audio.
This month’s feature theme looks at several 38
ways engineers can improve their facility’s

audio systems.

Testing Digital Audio Devices
By Richard C. Cabot, PE.
As digital audio takes over, users need new methods of comparison and testing.

46 Digital Audio Processing
By Robert Orban
Manipulating audio signals in the digital domain has its advantages — and its drawbacks.

54 Digital Audio Signal Distribution
DEPARTMENTS By David L. Bytheway

Charting a path through the maze of digital audio technology.

4 News - —_
6 Editorial 62 Preparing for Disaster
8 FCC Update By Martin Sacks
10 Strictly TV Calculating the dollar cost of disaster.
12 re: Radio
14 SBE Update
16 Circuits )
18 Troubleshooting ON THE COVER
20 Management for Engineers Digital audio is forging inroads for higher-quality audio systems in the 90s. (Cover
76 New Products credit: Kim Bracken, BE graphic designer. Console by Auditronics and monitor
84 Preview workstation screen display by AKG Acoustics.)
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1720 Vectorscope 1730 Waveform Monitor

The world’s most popular line of high-perform- The 1720 finds the perfect partner in this versatile,
ance signal monitors starts here: the 1720 value-packed NTSC waveform monitor with similarly
delivers advanced features and easy operation unmatched economy. They re ideal for side-by-side
with an unbeatable price-to-performance ratio. mounting.

1735 Dual
NEW Standard
Waveform
1725 Dual Monitor
Standard The 1725’
. _ Yectorscope cost-effective counterpart — a new, dual-
Now dual-standard monitoring capabilities are yours standard waveform monitor-thatcan
in a new, low-cost vectorscope that selects for either control matched front-panel functions on the
NTSC or PAL standard input automatically. 1725 when the two are operated in tandem.

NEW
1730 D
Digital
Waveform
Monitor .
The new 1730 D gives you direct serial and parallel .

composite digital inputs plus standard analog inputs — %E:Y] g;z?ogv(;cgsygf){ﬁ{ii??;‘:l'ltblz e?rgg f:)hase
operable either independently or simultaneously. horizontal phase monitoring offers polar

display of relative and absolute SCH phase.

Plus popular 1720 Series family features.

1730HD Get the full story from your Tek representative.
High Definition
Waveform
Monitor i
A multi-standard, .IEKEMEWQTQCELX;
wide bandwidth
waveform monitor
featuring selectable operating formats, six input channels and full
line select for HDTV production and transmission systems.
Coyright © 1991 Tekronix, Inc. All rights reserved.  TVG- 111 Circle (5) on Reply Card
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By Dawn Hightower,
senior associate editor

NAB urges WARC
allocation of spectrum
for DAB

The National Association of Broad-
casters said that it wants the FCC and the
United States to propose the allocation of
spectrum for digital audio broadcasting
(DAB) at the 1992 World Administrative
Radio Conference (WARC). NAB further
opposed WARC allocation of spectrum for
wideband, satellite-delivered high-
definition television (HDTV).

In its comments, NAB told the FCC that
L-band spectrum (1.5GHz) is “strongly pre-
ferred” for DAB because its use of S-band
spectrum “would significantly increase
costs to consumers, even to the extent that
the DAB service might never be estab-
lished at any time in the near future” NAB
said that aeronautical telemetry, a serv-
ice currently located on the L-band, could
be moved to the S-band. The association
further asserted that it is not necessary for
DAB to use the same spectrum in all parts
of the world, so the support of the S-band
(2.4GHz) for DAB by other regions should
not influence what happens in the United
States.

NAB urged the FCC to ensure that any
spectrum allocated at WARC for DAB be
allocated on a co-primary basis for BSS
(Sound) (radio via satellite) and terrestrial
broadcasting. “The adoption of co-primary
status for BSS (Sound) and broadcasting
would preserve maximum flexibility for
the United States and retain all options to
consider different forms of DAB in the fu-
ture,” NAB said.

The association said it also opposed the
proposed spectrum allocation for the
broadcasting-satellite service at the fre-
quencies 24.25-25.25GHz. NAB cited its
previous comments demonstrating that,
especially in light of proposals for digital
terrestrial transmission of HDTV in 6MHz
channels, a wideband HDTV service is
“unnecessary and unjustified.”

NAB asserted that progress in digital
compression is being made extremely
rapidly. The association’s previous com-
ments also noted that “bandwidth efficien-
cies achieved through compression tech-
niques may permit the quality envisioned
for wide RF-band HDTV to be achieved
with the channel bandwidths of the cur-
rent BSS plan.” For these reasons, NAB
urged the commission not to allocate fre-
quencies anywhere in the 22-24GHz band

4 Broadcast Engineering July 1991
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for broadcast-satellite service.

NAB asks Congress to

maintain survival
of free TV

The nation’s system of free television
and the service it provides the American
public are in jeopardy, and only Congress
can provide broadcasters with the tools
they need to survive in the dramatically
changing TV marketplace, according to
the NAB.

In testimony before the Senate Commu-
nications Subcommittee, Edward O. Fritts,
NAB president and CEO, said Congress
and the American people are all too fa-
miliar with the problems caused by cable's
monopoly power.

Fritts urged the committee to incor-
porate into its cable legislation a “Market-
place Improvements Act of 1991 As out-
lined by the NAB board in January, such
legislation would ensure that:

* local stations are assured of access to
their markets;

® broadcasters have access to new tech-
nologies, such as HDTV;

* broadcasters have the right to control
the retransmission of their signals, their
only commodity; and

® restrictions on telco ownership or con-
trol of video and audio programming are
maintained.

Free employment
services
for SBE members

The SBE has installed a job line listing
potential new employment opportunities
for SBE members. This new member serv-
ice provides a listing of employment op-
portunities throughout the country, basic
details about the position, location and
desired qualifications. The service is free
to SBE members.

A job number is given with each listing.
By using this number, SBE members can
obtain detailed information about the
opening from the SBE office.

Employers also can take advantage of
the SBE job line. Technical openings for
broadcast and media related positions can
currently be listed for a nominal fee. Con-
tact the SBE office for details at 317-253-
1640. The SBE job line number is 317-
253-0474.
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INTRODUCING OUR S9x55 ENG/EFP LENS

The point of news coverage and AT 7730 No ONE
field production is to be in close. Broad oWy
in scope. With no distortion. All while
capturing shots as appealing as a wide G’ ws You A TAS"ER
slice of pepperoni pizza .
Nikon's new S9x 5.5 lens, with SL’CE.OF.L’FE.

internal focus, was made to order.
Search far and wide and you'll find, for
being near (about 1°) and wide
(77.3°x61.9°), no one else gives
more. The crisp image, sharp from
corner to corner, comes courtesy of
Nikon's famed optics and ED glass.
You glide through the 9x zoom ratio
— from 5.5mm to 49.5mm — smoothly.
And we include a 1.7 x extender.
The internal focus extends your
creative options fo include matte boxes
and a full range of filters. And, like all
Nikon ENG/EFP lenses, its lightweight
design and rigid construction can't be
fopped.
The S9x5.5. Expect no less from
Nikon. After all, we create the world's
finest videc lenses — from a complete
line of HDTV lenses to converters that
transform your Nikon F-series SLR
lenses into a complete menu of special
effects lenses 1or your CCD camera.
For more information, write or call:
Nikon Electronic Imaging, Dept. D1,
101 Cleveland Ave., Bayshore NY
11706, 1-800-52- N/KON
(526-4566).

ettt d At

© 1991 Nikon, Inc.
lircle (6) on R2ply Card
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I Editorial I

It's a great place to visit, but I wouldn’t want to live there. Well, that’s not quite true.
My trip to the ITS Convention in Montreux, Switzerland in mid-June was an enlight-
ening and enjoyable experience.

Because of the show’s location (it has been held in Montreux for the past 30 years),
the ITS show is often referred to as the Montreux convention. The gathering is an
important European event for teleproduction equipment users and manufacturers. Al-
though we in the United States view NAB as the primary yearly convention, the Euro-
peans use IBC and Montreux as yearly gauges of industry news and health. This year’s

show was well attended and full of new announcements.

6 Broadcast Engineering July 1991

[ was told to expect a rather relaxed, laid-back show. Form-
er attendees told me to plan on having some time to ex-
perience the beautiful country and scenery. After planning
such a schedule, | was disappointed to find absolutely no
time to take in the beautiful surroundings and Swiss culture.

It didn't take long for the fast-breaking events to begin.
The show got off to an encouraging start at the first manu-
facturer’s press conference. There were the typical an-
nouncements of new products, improved products and the
glossy presentation we press have come to expect. But one
new technology that was described was repeated by two
other manufacturers within two days.

The event I'm talking about was the announcement by
three industry giants of future releases of new digital tape
formats. Call them D4, D5 and D6 or whatever. Wow! In
a matter of a few hours we discovered the future of video-
tape may lie in one, two or even three new digital tape for-
mats. The reason we don’t know how many formats will
finally be released is that the technological specifications
weren't announced. It’s not clear whether there will be a
single industry-approved standard for the new formats or
if we'll be forced to endure three incompatible new formats.

The exciting news didn’t stop with videotape. Touring the exhibit floor provided plenty
of evidence that the other manufacturers haven't been sitting on their hands. The prod-
ucts ranged from dramatic 3-D graphics and character generators complete with eve-
ry type of flip, warp and twist you can imagine to high quality 16:9, 625-line PAL trans-
mitted images.

In one manufacturer’s booth, a 16:9 image was relayed from Paris to the show floor
via satellite, microwave STL and finally actual terrestrial transmission. The images dis-
played on the wide screen receiver were impressive. It's clear that the Europeans are
running in fast forward toward improved image quality and HDTV-format viewing.

Although many U.S. broadcasters have not had the opportunity to visit the ITS show,
I strongly encourage you to do so. You will find a wealth of new products, truly knowl-
edgeable people and just maybe a hint of what you'll see at the next NAB.

If you go, you should plan for a rush of new products and features, but don’t forget
to allow time to enjoy scenic Lake Geneva and the friendly Swiss people.

Brad Dick, editor

www.americanradiohistorv.com
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Bottom Line Orientation.

Creating a “sound” that attracts and holds the
largest possible audience 1s the bottom line 1n the
radio business. And the raw GIYIINIOD-FM
Digital 8200 is a cechnolozical sreakchrough with
bottom line impact.

Digital Makes the Best Even Betier.

The power of digital propels che 8200 to new levels

of performance and functanalies. OPTINIOD-F\I
8200 is a rrue digital audie processor—rthe audid is
digitized and all control foncricns are digital.

What is the value of digital processing and
control? In addition to a bzreer sound, digital makes
the O TINIOD-EFAM more uscr-friendly, more
programmable, more tlexiale. Simply put, because

the OP'TINIOD-EFNI is casier to

needs. it will produce mox

EREADCASE AVSI0 PROCESSO

-
FOPTIMOD
Pe 0@

" e

»

2}

changed with

the push of a

buttor —select Use the 8200's Automatic Preset Switching to

the pratection automatically charge the processing on a program-

AV for total med schedule. Ideal for dayparting or multaformat
stations.

(ransparencey, or
the two-band MVP for an inmproved version of the
traditional open, bright and natural OPTINOD-FAI
sound which helped make thousands of stations
successful. Choose the optional mulei-band MVP
and mzet the challenge of compzritive major-manket

processing with selectable speeds to macch any tormac,

Power Potential. Profitability.
“Take advantage of the power, potential and
profitability of the QP TINIGD-FM 8200. Call veur

The OPTINIOD-FM 8200

dealer new fer a personal, hands-
adupt to a station’s progracming O P I I MO D > FM en evaluation of the 8200,
R AT ks AT

benefit, more of the time.

The Processor with Multiple Personalities.

Wich most conventional prozessors, multiple
processing configurations equire multple boxes.
With the 8200°s Nultiple ¥ariaske Processing (RIVI)
architecture, processing c-snfigurations can be

1991 AKG Acoustics. Inc.

Orban and Optimod are registered trademarks of 4G Acoustics. Inc.
AKG s a registered trademark of Akustische U. Kno-Gerate:Ges.m.b.H, Austria.

15 a technolo zical breakchrough
with bottom line impuct. 'The power of

OPTIAMOD— in pure digical.

al :
| ¥

orLan
A Division of AKG Acoustics Inc.
1525 Alvarado Street
Sar Leandro, CA 94577 USA
Tel: (1) 415/351-3500
Fax: (1) 415/351-2500
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FCC studies multiple
station ownership

By Harry C. Martin

In May the FCC issued a Notice of Pro-
posed Rulemaking seeking comments on
possible changes in its multiple ownership
rules and policies. The changes propose
the following:

* The revision of the current national
ownership limit of 12 AM and 12 FM sta-
tions by substituting a numerically based
or market rank-based approach.

® The revision of the contour overlap rule
that prohibits ownership of more than one
AM and one FM station in the same mar-
ket (the “duopoly rule”) to permit owner-
ship of multiple stations in a single mar-
ket that would be limited by cumulative
audience share.

* The adoption of a policy that would en-
courage joint ventures and cooperative ar-
rangements between competing stations.
¢ The adoption of rules or policies to gov-
ern time-brokerage arrangements.

¢ The raising of the minority ownership
limitation from 12 to 20 stations per
service.

In relation to these ownership limitation
revisions, the FCC is proposing to raise or
eliminate the current restrictions on how
many AM stations a licensee may own. In
this way, a single owner could own an un-
limited number of AM stations, but no
more than 12 FM stations. A variation of
this rule would permit the ownership of
an additional AM station in lieu of an FM
station, as long as the total number of sta-
tions does not exceed the limit. For exam-
ple, if the station limit is 30 and the FM
limit is 12, a group owner could own 18
AMs and 12 FMs, or 22 AMs and eight
FMs.

The agency also is considering relaxing
the radio duopoly rule to allow a single
owner to control any number of AM sta-
tions in the same area if the cumulative
local market shares of those stations are
at or below a given percentage. Other op-
tions include imposing a numerical cap in
conjunction with an audience share limi-
tation, or adopting a higher percentage
share limitation for smaller markets.

With regard to the FCC's proposal to en-

Martin is a partner with the legal firm of Reddy, Begley &
Martin, Washington, DC.

8 Broadcast Engineering July 1991
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courage broadcasters in the same market
to participate in joint ventures, the com-
mission is seeking comments on:

® whether such joint arrangements may
be undertaken only by a limited number
of stations in large and diverse markets to
ensure that price and service competition
will remain effective and robust.

* how to ensure that licensees will retain
a sufficient degree of control over their fa-
cilities so that they will comply with all
commission rules and public interest re-
quirements.

® which mechanisms could be used to
permit prompt termination of joint ven-
ture arrangements when the individual
participants believe they are no longer
consistent with the public interest or their
responsibilities as licensees.

FCC amends
settlement cap rules

The commission has clarified and modi-
fied the rule changes it announced in De-
cember, which eliminated settlement pay-
ments after a hearing begins. The
commission will now permit recovery of
expenses at any stage in the comparative
hearing process for new stations. Further-
more, the settlement limitations will not
apply to the bona fide mergers of compet-
ing applicants. These modifications will
become effective Aug. 1, 1991.

In clarifying its position on mergers, the
commission said merger proposals would
be reviewed on a case-by-case basis in or-
der to ferret out proposals designed to cir-
cumvent the new settlement limitation
rules. In particular, the commission will re-
ject merger proposals in which a dismiss-
ing applicant receives cash, either up-front
or on a deferred basis, and the payment
is guaranteed regardless of the outcome
of the business venture.

New comparative
hearing procedures

The commission has also clarified the
hearing procedures and discovery rules it
announced in December as part of a com-
prehensive effort to streamline the com-
parative process. These clarifications
include:

Hearing fees. As of July 1, 1991, the

o americanradiahistanzcom.

Jrcc update

hearing fee payment for all commercial
broadcast applications for new stations not
previously accepted for filing will be due
on the date specified in the public notice
announcing the acceptance for filing of
the application. Applicants will be able to
have the fee refunded only if:
¢ the application is dismissed, voluntari-
ly or involuntarily, before a hearing desig-
nation order is issued.
* the application is granted without being
designated for hearing.
® there is a settlement before the notice
of appearance is due, or only one appli-
cant files a notice of appearance.
Applicants accepted for filing before
July 1, 1991 must have paid the hearing
fee before July 15 if the application had
not been designated for hearing by that
date. If an application was designated for
hearing before July 15, the fee was due
with the notice of appearance.

The “Ruarch policy.” The commission
extended the time for filing settlements
that propose the withdrawal of compara-
tive promises (for example, to integrate
into management or divest another sta-
tion) to the date set for exchanging direct
case hearing exhibits.

Discovery/integration statements. Also
as of July 1, 1991, hearing designation or-
ders will set the fifth day after the filing
of notices of appearance as the date for
the initial exchange of discovery docu-
ments and integration statements.

Policing comparative grants. The com-
mission clarified its requirement that suc-
cessful applicants report later deviations
from their comparative promises. This re-
quirement is now limited to those appli-
cants granted after consideration of their
comparative merits in hearing, or accord-
ing to post-designation settlements.

Pioneer’s preference. The commission
declined to make any changes to its com-
parative criteria, such as the establishment
of a “pioneer’s preference” for applicants
who locate a frequency and have it as-
signed through a rulemaking proceeding.

(BE)
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“We're an independent/Fox station, so we air lots of
promotional spots in addition to the usual commercials. In all,
that amounts to around 1,000 spots every day. We used to
manually load everything. With so many spots being sched-
uled, incorrect numbers were bound to crop up. And numbers
were sometimes mis-read in master control. Wrong commer-
cials were being aired.

Now playlists are generated by our traftic computer,
downloaded to the Cart Machine, and never touched by
human hands. That's saved a lot of on-air spots for us. And
that's what has absolutely sold us on the Odetics TCS2000.

My own job has sure been easier since the machine was
installed. I'm seeing more efficient organization in master
control. | don’t worty anymore about losing material on air.
And our master control engineers don’t spend so much time

“Why Pm Sold on the Odetics Cart Machine”

A
o\

NN\

handling carts now. We're able to take care of other
engineering projects we never had time for before.

I've been happy with Odetics’ service from the time we
bought the machine. | particularly liked the way they
shipped it in modules instead of sending the entire system
pre-assembled. Two Odetics field service engineers put the
modules together, installed software, and trained our
operators. It was all done quickly and efficiently.

If you're thinking about buying a cart machine, feel free
to give me a call at (206) 582-8613. I'll be happy to tell you
personally what a difference the Odetics Cart Machine has
made at KCPQ.”

Larry Brandt, Chief Engineer
KCPQ-13 Seattle

Odetics

Broadcast

1515 South Manchester Avenue, Anaheim, California 92802-2907 (800) 243-2001 or (714} 774-2200

Southeast
Emerson Ray

(813)960-0853

Northeast
Ray Baldock
{201) 305-0549

Director of Sales
Bill Keegan
(714)774-2200

® NATAS
West North Central South Central
Chuck Martin Bill Boyd David Scally
(818) 999-9796 (612)894-2121 (800) 243-2C01

Circle (8) on Reply Card

wwWwW.americanradiohistorv.com


www.americanradiohistory.com

5

CL

O

High-definition audio
coming to TV

Digital audio compression

By Rick Lehtinen,
technical editor

Last month, this column discussed the
use of digital switched telephone networks
as a means of bringing top-quality remote
audio back to the station. The Switched-
56 telephone network was introduced as
a convenient means to accomplish this.
Switched-56 is a precursor to tomorrow’s
phone system, the Integrated Services Dig-
ital Network (ISDN). Under ISDN, expect
TV digital audio to leap into prominence.

ISDN is a switched system with two
64kbyte/s signals and a message channel
per line. However, adding both of the
ISDN'’s 64kbyte/s channels still yields only
a fraction of the 1.5Mbit/s bandwidth re-
quired by CD-quality audio. There must be
further processing to make the audio fit
the media. This is where the techniques
of digital audio compression come into

play.

Squeeze down the pipe

Once the audio is in digital form, spe-
cial signal-processing algorithms can
shrink the amount of data that needs to
be transmitted to the available bandwidth.
The principle is the same as that of writ-
ing shorthand — greater volumes of infor-
mation can travel down the same chan-
nel (pencil and paper) if an extra coding
and decoding step is added. In shorthand,
letters and sounds that are not necessary
to reconstruct the original message never
make it to the paper. It is the same with
digital audio compression schemes.

Once the audio is in a
digital form, special
signal-processing
algorithms can be
applied to shrink the
amount of data that
needs to be
transmitted to the
available bandwidth.

But what is necessary and what is not?
This is similar to the quandary faced by
the originators of NTSC color. Some guide-
lines were needed for allocating colors to
either the full-bandwidth I channel or the
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reduced-bandwidth Q channel of the
3.58MHz color subcarrier. At length,
NTSC's designers solved the problem by
testing groups of people to find out which
colors they could see most acutely. Then,
the most important colors were put on I,
the less important colors were put on Q,
and NTSC's 18° axis shift was added to
make it easier for the system to reproduce
flesh tones. Some color detail got left out,
but few people noticed.

Extensive subjective
studies have shown
that the ear doesn’t
really hear all that is
presented to it...[In
some audio
compression schemes]
portions of the audio
signal that fall into a
masked area are not
transmitted.

Designers of digital audio systems have
followed a similar tactic. Extensive subjec-
tive studies have shown that the ear does
not hear all that is presented to it. Take
the case of high-amplitude tones. A power-
ful tone of a given frequency will capture
the ear and completely swamp out other
tones of lesser amplitude at nearby fre-
quencies. This frequency masking effect is
one of the opportunities exploited by
some digital audio compression schemes.
Portions of the audio signal that fall into
a masked area are not transmitted.

A second opportunity occurs because of
temporal masking. Loud sounds capture
the ear for a short period on either side
of the sound. Because they cannot be
heard, some compression systems cut out
sounds that occur in this masked period.

Temporal masking comes in two forms:
post-event (just described) and pre-event.
Pre-event temporal masking apparently
occurs because loud noises appear to take
the high road to the brain’s perceptive
centers. Loud sounds can apparently by-
pass subtler, hence, slower sounds. (This

may be the reason a cracking limb on a
quiet night can sound like a gunshot,
while the same noise amidst daytime
sounds scarcely garners a second glance.)
Some compression designers use the pre-
event temporal masking as a convenient
hiding place for the pre-ringing associated
with digital filters.

This leads to a final powerful data-
reduction technique. Sixteen-bit linear
PCM systems avoid noise by having great
dynamic range. Some digital compression
schemes use clever bit allocation schemes
that allow the noise floor to float upward
until it is just below the information lev-
el. This works because the same
phenomena that mask audio also mask
noise.

TV audio products

The fact that these compression tech-
niques have application in television has
not been wasted on the equipment design-
ers. Some manufacturers plan to release
TV products soon. But how to get this im-
proved sound through the system to the
viewer is a tougher question. One suggest-
ed technique encodes digital audio into
sync tips, or onto the color burst or sub-
carrier.

Digital audio techniques will radically
upgrade the audio quality of TV signals.
It will take a major effort to improve to-
day’s system of transmitters and receivers.
However, the areas of audio signal acqui-
sition and in-plant audio processing are
open for digital improvements. There is
every reason for today’s engineers to be-
gin taking advantage of the benefits
offered by digital techniques.

Under ISDN, expect TV
digital audio to leap
into prominence.

Acknowledgment: The author wishes to thank Dr. Larry Hin-
derks, vice president of engineering, Corporate Computer
Systems, Holmdel, NJ, for help in preparing this article.

Editor’s note: For a thorough discussion of the NTSC en-
coding system, see “Enhancing NTSC,” Broadcast En-
gineering, April 1989. B
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In the past year, ABC, CBS, CNN and NBC
used it to carry the Super Bowl,
the World Series, Monday Night Football,
Desert Storm coverage and more.

Vyvx NVN, the first
nationwide switched
fiber-optic television
transmission network.

Broadcast quality fiber-optic
television transmission is no
longer a futuristic technology.
It's here. It's established. It's
proven. Just ask the major
broadcast and cable networks

who use it for transmiti'ng news,

sports and other programming.

For more and more broadcast-
ers each day, fiber optics offers
arn affordable. secure, reliable,
ard high-quality means of
delivering television signals.

Vyvx NVN operates the courn-
trv's only nationwide switched
fiber-optic television transmis-
sion network. Our growing

system currently serves the top
50 U.S. TV markets and is able
to route your programming
nstanily and on demand.

Engineered for
reliability and quality.

Signal purity is an unmatched
feature of fiber optics, making it
free fram uplink interference and
electrieal impedance. Unlike sat-
zllite transmission. fiber can't be
affected by solar flares or rain at-
tenuation. And unlike other ter-
restrial systems, it's impervious
to water and other liquids.

Our 11,000-mile fiber-optic
network is the most secure with
key segments inside decommis-
sioned steel pipeline and along

pipeline and railroad rights of way.

A Subsidiary of WilTel, Inc.
Circle (9) on Reply Card
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Easy to access and
economical to use.

Access to our network is easy
via analcg last-mile facilities
obtained at your request. We
also provide the codecs.

The peint is, fiber-optic televi-
sion transmission is no longer
an emerging
technology.
Broadcasters
are already
relying on it
and Vyvx NVN
for their most
critical trans-
mission needs.

- Vyvx

A Revelationin
Sight and Sound™

For more about the Vyvx NVN
switched fiber-optic television
network, call 1-800-324-868€ .
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Applying vectors

Complex vectorial operations

By John Battison, P.E.

For many of you, dealing directly with
vectors is not a part of your everyday
workload. You don't often need to whip
out a calculator, or pencil and protractor,
and derive a resultant. But if you become
involved in circuit design, vectors will play
an important role in your designs. Proba-
bly the most important circuits, and cer-
tainly the most prevalent, are series and
parallel combinations, which produce the
resonances that critically affect your oper-
ations.

Anti- or parallel resonance

It is a common belief that the im-
pedance at resonance of a parallel circuit
is infinite. The vectors in Figure 1 illustrate
this kind of complete cancellation. How-
ever, the cancellation is not actually com-
plete because resistance is present even
when the L and C currents cancel. There
is no current along the zero axis, and only
voltage appears. Figure 1 also shows an
idealized circuit without residual re-
sistance.

———— -

L

Figure 1. The simple parallel circuit and a cor-
responding vectorial notation.

Figure 2 shows a circuit with resistance
(R) in series with the inductance. The volt-
age (V) that exists across the coil and ca-
pacitor is shown by vector OV at 0°. The
current Ic leads V by 90 as shown by
vector Ol¢ on the positive Y axis, which
is 90° ahead of OV. Correspondingly, vec-
tor Olx depicts the 90° lag of the current
IL behind V.

This is a problem that circuit designers
frequently face. When resistance exists in
the circuit, there must be less than 90° of

Battison, BE's consultant on antennas and radiation, owns
John H. Battison and Associates, a consulting engineering
company in Loudonville, near Columbus, OH.
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current lagging or leading. As the circuit
in Figure 2 illustrates, the resistance is in
series with the coil, so there will be less
than 90° of current lag in the inductive
arm of the circuit. The lower the Q of the
coil is, the greater the effect will be. If Q
were high, the effect of R would be much
less, and I would have almost 90° of lag
behind V. In Figure 2, it is assumed that
Q is high, so the effect is small, and OI,
is shown with approximately 20° less lag.
Because the voltage across it must lead,
vector OV is drawn with a 90° lead.

|

! L
1 C

Vv ———

{

| R
L

in this way, OV and the current (I) will be
zero. This ignores the resistive element in-
cluded in C. To calculate the true resultant
currents in L and C, the branch currents
OlL and Olc must be added. The result of
the two branch currents is Ol in phase
with V.

Now we can consider what happens at
true resonance. The Y axis components
should be equal in magnitude and 180°
out of phase. This is shown by Ol¢ and
Olx in Figure 2. When these two are
added, they will cancel, and only vectors

o A

Figure 2. Parallel resonance with R present. Note that I, and Ic do not completely cancel be-

cause of OVp.

The voltage drop across R in the coil is
in phase with the current in the coil.
Therefore, OVR, the voltage drop vector,
is drawn along Ol to the point eg.

When resistance exists
in the circuit, there
must be less than 90°
of current lagging or
leading.

But now there is another complication:
Addition in vector form will produce the
wrong answer. If OV, and OVR are added

wwWwW.americanradiohistorv.com

OIL and Ol will remain at coincident
angles.

In the three parts of this series, | have
only touched the surface of vectorial ap-
plications. An understanding of vectors
and what they can tell you can often clar-
ify a problem, and help you find a quick
solution. I'd like to end the series with this
caveat: Be sure to put arrowheads on all
vectors. If they follow each other around
the figure, you have made a mistake.

B
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We maintain a

Double Standard

The Audio Precision product line now includes
two different standard-setting products.

The automated System One - The new self-contained Portable One -
the industry standard for service bench and field.
, for lab bench and factory test station. e Compact and affordable.
i ' ® Graphic results an PC screen, ® An easy-to-use test set for
copies to printers and plotters. applications not requiring automation.
I ® GO/NO-GO testing, automated procedures. e Comprehensive capability, high performance.
: ® State-of-the-art performance and speed ® Robust polycarbonate purpose-designed case.
- ® Complete analog and digital domain testing. ® Full stereo capability.

® 2 to 192 channels.

System One aad Portable One - two test sets designed for different jobs,
II each with the quality aad performance that you have came to expect from Audio Precision.

Audio .
precision

PO.Box 2208, Beaverton, OR 97075-3070
. | 503/627-0832 1-300/231-7350
FAX: 502/641-8906, TELEX: 283957 AUDIO UP

|
k{.“.w-'“paw“auw“' - Circle (10) on Reply Card
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INTERMATIONAL DISTRIBUTORS Austraia: RT (02 439 3744 Austria, Eastern Euroo=: ELSRCWD slektron GmbH 222 812 17 51 Belglum: Trans European Music Ne/, + .50,
Canade: GERR Electro Acoustics Ltd , {416) 868 0528 =hina, 4ong Kong: ACE (HK) (85Z) 4240357 Denmark: AudioNord Danmark/npa 86 57 15 11 Finland: Genelec OY, 73 13311 France:
ETS Mesureur (1) 45 83 66 41 Germans: AW SmbH Z=1 70 98 30 Hotland: Trar s Europ3aan Music + (3408 70717 israet: Dan-El Technclogies Ltd 3-544 1466 Faly: Medea S-rt, 2 2840 1780
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Or. WA Gunther AG, 01/910 41 41 Ta'wan Litz Techncbagles Ltd 2 758 3179 U.k..: SSE Marketing _id 71 387 1262
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SBE announces slate
of candidates

By Bob Van Buhler

The SBE nominations committee has
presented its official slate of candidates to
the board of directors. The committee’s
members included chairman Bob Van
Buhler, former SBE president Roger John-
son and current secretary Paul Lentz.

Richard Farquhar, SBE’s vice president,
has been nominated for the presidential
seat. Farquhar has served the organization
as vice president for two years and as
secretary for two years. He has also been
a member of the certification committee
and has held other key positions in the
society.

The SBE vice presidential candidate is
Jerry Whitaker. Whitaker, a former
California broadcast engineer, is a well-
known author and editorial consultant. He
has published several books on broadcast
electronics and has worked extensively on
broadcast engineering subjects. He also is
a recognized authority on RF transmission
and AC power systems. Whitaker has
played a major role in the production of
many SBE national conventions.

Director Bill Hineman is the candidate
for the secretary position, which is cur-
rently held by Paul Lentz. Hineman has
served on the SBE certification and execu-
tive committees, and has strongly support-
ed the SBE national office in Indianapo-
lis. For example, Hineman was often called
to help with the telephone and computer
systems in the national office and was
responsible for helping coordinate the
relocation of the SBE office.

Treasurer Robert Goza has been nomi-
nated to serve another term. Goza, a
broadcast engineer at KMOVTYV in St.
Louis, and an active member of his local
chapter, is convention committee chair-
man and has been involved in the finan-
cial management of SBE’s national con-
ventions.

Under the policy introduced by SBE
president Brad Dick, the meeting atten-
dance, voting record and committee par-
ticipation of all incumbent candidates are
reported to the membership annually so
that SBE members can make more in-
formed decisions when voting on their
officers.

Van Buhler is manager of engineering at KNIX-FM/KCWW-
AM Phosenix.
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Candidates’ requirements

For the first time, candidates will be re-
quested to publicly commit to serve the
society. All candidates for office will be
asked to sign a form stating their agree-
ment to fulfill to the best of their ability
the requirements of office. This commit-
ment form will symbolize their intention
to attend all board and committee meet-
ings and perform their assigned duties.

According to Dick, members should
seek election to the board with their eyes
open to the great amount of work they
will be undertaking. Dick said that hold-
ing an office carries a financial and per-
sonal price, and that all candidates should
understand that they will be held public-
ly accountable for their actions. Because
there are only 12 directors and four
officers, each must be fully prepared to ac-
cept these responsibilities.

For the first time,
candidates will be
requested to publicly
commit to serve the
society.

Directors are expected to pay their own
travel and administrative costs, and re-
ceive no discounts on SBE convention ad-
mission. Considerable telephone, mailing
and travel expenses are also a part of
board membership. Board meetings are
held twice each year, once at the October
SBE convention and later at the site of the
next convention. Officers can expect to
spend several thousands of dollars per
year just in travel expenses.

All directors are expected to serve on
at least one committee. They must also
juggle their time during their work hours
to accommodate SBE-oriented telephone
calls because like many professional or-
ganizations, much of SBE’s work must be
done during business hours. Because
directors cannot expect to fulfill all of their
responsibilities after work hours, they
must have a supportive employer who un-
derstands the value of SBE.

waany americanradinohistory com

Convention sites approved

The SBE board of directors recently ap-
proved convention dates and locations for
the next two national SBE Conventions.
The 1992 convention will be held Oct. 14-
17 in San Jose, CA and the 1993 conven-
tion will be held Oct. 13-16, in Richmond,
VA. These dates were chosen because they
did not coincide with many other indus-
try events, which will allow a greater num-
ber of broadcasters and exhibitors to par-
ticipate in the convention.

These two sites were also chosen in re-
sponse to the expressed desire of SBE
members. The membership survey
showed that members strongly support
moving the convention around the coun-
try. In this way, local members, who might
not be able to travel long distances, can
attend the convention. San Jose and Rich-
mond have the advantage of being a
reasonably short distance from other ma-
jor cities while still offering low-cost ac-
commodations.

Congressman Ritter
to speak at convention

Pennsylvania Congressman Don Ritter
will deliver the keynote address at the
1991 SBE Convention in Houston. Ritter,
who is no stranger to engineering, is one
of the few congressmen with any techni-
cal training. He is also the only member
of Congress who holds a doctoral degree
in an engineering field. Ritter is a mem-
ber of the House Telecommunications and
Finance Subcommittee, which makes him
well-qualified to speak on broadcast issues.

Ennes Foundation
receives donation
The SBE Ennes Foundation announced
the receipt of a $1,000 donation from In-
tertec Publishing, the Kansas-based com-
pany that publishes Broadcast Engineer-
ing and Video Systems magazines. The
donation will be used to support the foun-
dation’s educational programs. Current
Ennes projects include the SBE certifica-
tion program, scholarship awards and in-
tern and cooperative work programs. An-
other on-going educational activity is the
presentation of workshops at the SBE Con-
vention.
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We don't ship tape recorders to you
in pieces; you won't get our new disk
recorders that way either.

Our new DDR-10 digital disk
recorder is a fully integrated system
that comes ready to roll ir and turn
on. There's no assembly, no cabling,
nothing more to buy. And because it
looks great, clients simply love it!

If you know tape recorders,
you're ready to go the miriute you sit
down at the DDR-10's cortrol panel.
The buttons and knobs ar= familiar,
and they do what you expect. It's the
only audio disk recorder in the world
designed in this way — designed for the
professional.

With up to 60 hours of the
highest quality, full-band=idth digital
audio, and extensive editing capabil-
ities, the DDR-10 delivers -he best
"power-to-price” ratio you can buy.
And its standard Macintosh® SCS)

T

buss (rather than a proprietary de-
sign), means you're free to take
advantage of future advances in the
computer industry. This way, you're
not locked-in to a system which
seemed "special” at first, but quickly
became ancient.

For your convenience, CD repli-
cation directly from your DDR-10
soundfile is now available. For more
information about this service, and
the DDR-10, call Otari; a company
famous for technical support and
customer service, worldwide.
(415)341-5900

0/T/AR/ 1}

© Otari 1991
Macintosh is a registered trademark of Apple Computer, Inc.
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Building with
microcontrollers

Z-8 as a remote control

By Gerry Kaufhold II

This article will discuss the Z-8 as a
remote-control element for a 3/s-inch
tape machine.

Many machines’ back panels have one
big and one small remote-control connec-
tor. On the larger connectors, each pin
commands one function by sensing a re-
lay closure. The simple Z-8 microcontroller
described in Parts 1-10 of this series can
easily drive such a relay-closure type of
remote control. The smaller DB-style con-
nectors usually operate on an RS-422 seri-
al data communications loop. Although
this connector provides a more versatile
interface, the communications format and
the details of the command sequences are
often proprietary information.

Making remote connections

Obtain a connection diagram of the ma-
chine you wish to control. Note that some
pins are for commands and others are for
status.

The commands are inputs to the VTR.
A change in a voltage level will cause the
tape machine to take an action, such as
going into the play mode or fast forward.
The documentation will indicate if these
pins are asserted by a logic high or low.

The status pins are outputs from the
VTR. In many machines, these pins are
passive unless the machine’s status input
is asserted. When the machine reaches a
given state, say thread end, it asserts the
appropriate status pin, but only if a “re-
quest for status” has been asserted.

The key to keeping the
programming simple is
to use a parameter
list.

The Z-8 samples the signals on these
pins to determine what the VTR is doing.
For example, it is important that the Z-8
be able to verify that the record mode has
been entered following the play/record
command. To accomplish this, the Z-8 pro-
gram outputs a 1 to the status pin, and

Kaufhold is an independent consulting engineer in Phoenix.
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then reads the current status level (either
a1 or a 0) from the record status pin.

A personal computer
makes a good control
panel for the Z-8. A
simple BASIC
language program is
all that is needed at
the computer.

Going with the flow

A personal computer makes a good con-
trol panel for the Z-8. The computer can
contro] the Z-8 by connecting the Z-8's RS-
232 interface to the computer’s COMI:
port. The Z-8s port 2 and port 3 1/0 bits
can then implement the “relay closure” re-
mote control.

A simple BASIC language program is all
that is needed at the computer. The first
part of the BASIC should assign COM1: as
the serial 1/0 port, and configure it to talk
to the Z-8 card. Then give each of the
desired VTR functions a 2-digit number,
ranging from 01 to 26. To control the VTR,
the BASIC program will output the ap-
propriate number code to COMI:. The Z-
8 will then close the appropriate relay on
the VTR control connector.

The key to keeping the programming -

simple is to use a parameter list. When the
operator of the personal computer re-
quests the play mode, the BASIC program
can use the 2-digit number for play mode
as a pointer to several characters of data
that are stored in the parameter list.
The first character of the parameter list
is a 1. (Later on, this character can be used

to select a given VTR when controlling -

more than one.) The second character of
the parameter list is the 1/O port number
of the Z-8 that will be used for output. The
third character is the bit that is to be con-
trolled on the Z-8. The fourth character
tells whether to assert the 1/0 bit (make
it a 1) or negate it (make it a 0).

If the fifth character is a 0, then the com-
mand terminates. Otherwise, the fifth
character indicates how long to wait be-
fore accessing a status pin of the VTR. The

www americanradiohistory com

sixth character identifies the Z-8 1/0 port
and the seventh character identifies the
bit of the I/0 port that will be read for the
status. The eighth character will be a 0,
to indicate the end of this command
string.

After locating the parameter list, the BA-
SIC program outputs the string to the Z-
8. If the parameter list was an output-only
function (indicated by a 0 in the fifth char-
acter position), that is all that happens. If
the fifth character is not a 0, then the BA-
SIC program must monitor the Z-8 com-
munications channel and wait for recep-
tion of the status information.

The assembly language program on the
Z-8 can be simple. First, it must decode
each character as it is received from the
PC. The Z-8 program then selects the ap-
propriate 1/0 port and the 1/0 bit of the
selected port, and then toggles the select-
ed bit high or low.

If a status input is to be read, a short wait
loop should be performed before reading
the selected 1/0 port. The bit can then be
translated into an ASCIl character and
passed through the UART to the personal
computer.

It is easy to apply the
Z-8 microcontroller
‘core” to a wide
variety of remote-
control interfaces.

No keypad needed
The simplicity of this circuit makes it
easy to apply the Z-8 microcontroller
“core” to a wide variety of remote-control
interfaces. By putting the intelligence of
the program on the PC, the Z-8 can be-
come a universal PC-to-anything interface.

[BE))]
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The Most Widely

Used Headphones.

As a broadcast professional, you need to listen
to the audio—not the headphones. You want
to feel the emotion and excitement exactly
the way your audience does. That's why so
many broadcast
professionals
rely on AKG
headphones.

it's no wonder
that the 1990
and 1991
Billboard
surveys of U.S.
studios found
that AKG headphones are the “#1 Most
Widely Used Studio Headphones.’

Made in Vienna, AKG headphones
are the product of Austria’s musical
heritage. Qur engineers have
designed their pure love of music
into the best headphones in the
pro market.

If you're not using our headphones
now, try a pair on—and you’ll hear
why we're #1.

AKG Acoustics, Inc.
1525 Alvarado Street

San Leandro, California 94577 USA
Tel: (1) 415/351-3500

Fax: (1) 415/351-0500

© 1991 AKG Acoustics, Inc. AKG is a registered trademark of
Akustische U. Kino-Gerate Ges.m.b.H. Austria.
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DAT maintenance

Symptoms and solutions

By Richard Maddox

Most of the problems that engineers en-
counter with DAT machines are caused by
mechanical, rather than electronic, mal-
functions. But many of these same prob-
lems are caused by the tape, not the
machine itself. Tape shedding, poor me-
chanical construction of the cassette shell,
low RF levels recorded on the tape and
uneven magnetic coating, for instance,
can all cause the two most common DAT
problems: audio dropouts (muting) and
noise spikes (digital glitches). Trouble-
shooting can be difficult because of this.
But armed with the proper test tapes, test
gear and procedures, a good technician
can find the solution.

Head drum issues
The first troubleshooting step whenev-
er dropouts or noise spikes occur is to

clean the head drum and capstan. Clean .

the heads manually using a light side-to-
side motion with a chamois or deerskin
cloth dipped in head-cleaning fluid or eth-
yl alcohol, or use a “wet” DAT cleaning
tape. If a dry cleaning tape is used, reclog-
ging or permanent head tip damage could
occur.

The first
troubleshooting step
whenever dropouts or
noise spikes occur is
to clean the head
drum and capstan.

After cleaning, find a good tape and play
it on the machine. If the head had been
clogged, it probably caused the playback
problems. On a 2-head machine, howev-
er, recently recorded tapes may have high
error counts if one or both heads were
clogged. These tapes should be checked
for playback problems on a properly func-
tioning machine.

If the problems clear up for a short time
and then reappear, the head drum proba-
bly needs replacement. Typically, head

Maddox is technical manager at Media Management Asso-
ciates, Lynnwood, WA,
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drums need to be replaced between 750
and 2,000 hours of use, depending on the
model.

If the DAT machine does not have an
elapsed time meter, you may want to in-
stall one when you change the head. Cur-
tis Instruments (Mt. Kisco, NY) offers an
LCD elapsed time readout that can display
head record/play usage as accurately as
one-tenth of an hour. The time meter can
be easily interfaced with any DAT deck
that has a play LED indicator. The meter
is driven from the play LED driver logic
signal, and uses +5V from the DAT’s pow-
er supply for the display.

Any binding or
sluggishness in the
guides that load the

tape may prevent them

from falling out of the

way when the tape is
unloaded.

Tape eating

Any binding or sluggishness in the
guides that load the tape may prevent
them from falling out of the way when the
tape is unloaded. This causes the machine
to “eat” the tape. When a tape is eaten,
an inch or two of tape hangs out of the
DAT shell, and then is crunched by the lid
as it closes when the tape is ejected.

The eaten tape is not playable, unless
it is damaged only at the head or tail of
the tape, which can be removed and the
remaining tape spliced to the clear lead-
er. Therefore, it is a good idea to rewind
the tape to the head (or fast forward to the
tail) before unloading it. You should also
leave 30 to 60 seconds of blank space at
the head of a tape when recording, just
in case this happens.

After a tape is eaten, you must find and
clean the sluggish guides. In order to re-
move and clean the guides’ mounting
posts, the transport must be disassembled.
The guide that most often exhibits a prob-
lem is the one next to the capstan, so the
capstan must often be removed as well.
Fortunately, no alignments need to be

wnany americanradinhistory caom.

I ﬁoubleshootingl

made because the capstan assembly is
screwed into the transport chassis.

Worn or degraded
brake pads or tension
bands on the take-up
and supply reel table

also cause the
machine to eat tapes.

Worn or degraded brake pads or tension
bands on the take-up and supply reel ta-
ble also cause the machine to eat tapes.
When the tape is loaded, one reel is left
freewheeling to allow the tape to be pulled
out, while the other reel is held in place
by its motor or brake. If the brake pad on
the freewheeling reel sticks to the reel ta-
ble, the tape does not have enough slack
to be properly loaded, and will be pulled
up and over the slant guides. This problem
occurs most often during the first loading
of the day, after the deck has been inac-
tive overnight in a cool studio.

If this happens, the machine senses a
loading problem because there has been
no reel table movement. The machine will
then unload the tape, and attempt to take
up the slack by momentarily hitting the
fast forward and rewind modes. If the
brake pads are still stuck to the reel table,
the tape will not go back into the shell,
which means it will be eaten when it is
ejected. To prevent this problem from re-
occurring, the brake pads should be
replaced.

Worn out pinch rollers can also cause
the tape to stick or slip during play. DAT
pinch rollers wear faster than head drums,
and usually need replacement after a year
or so because plastic binder and other
tape elements build up, making the roller’s
surface hard and slippery. Because pinch
rollers generally cost less than $20 and are
easy to obtain, they should be replaced
frequently.

Next month’s column will cover DAT
part replacement. Find out which parts
wear out and and how much it will cost
to replace them.

1=7
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JVC’s S-VHS, that is. From camcorders to
editing systems, to duplication and distribution,
JVC offers you a complete single format video
solution. At very reasonable prices with proven
operating cost savings. For more information
on JVC’s growing line of PROFESSIONAL S
products, call 1-800-JVC-5825.
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Time management

Protecting your time

By Judith E.A. Perkinson

Last Monday, | had to finish a report. Al-
though | only needed about four hours to
complete it, | scheduled nothing else for
the day. By 8:00 that night, all of my co-
workers had left and 1 was still sitting in
my office writing the report. When I final-
ly got home, | asked myself why this had
happened.

Here is what 1 discovered. Almost every-
one | had called during the past two weeks
called me back. Co-workers constantly
came into my office to ask me questions.
| had to respond immediately to two items
in the mail and my secretary asked me to
help her with a computer glitch. Three
people dropped by to chat. Lunch took
longer than it should have and my hus-
band called me at least six times.

I had allowed every time thief in the
book to steal my day. The price | paid was
working until 10:00 that night to finish the
report that should have been completed
by noon. I had no one to blame but myself.

It is important to understand that I didn't
waste my time. There is a great difference
between wasting time and allowing it to
be stolen.

In order to start protecting your time,
you must:

* Understand how it is taken away from
you.

* Believe you have a right to protect it.
¢ Develop techniques to protect it with-
out offending the thieves.

Types of time thieves

We all agree to do tasks when we
shouldn’t. (See *“Management for En-
gineers,” April 1991). It is a hard habit to
break. But you must break it because it
is a treacherous time thief.

Most time thieves are not malicious.
Rather, they are just people acting on their
own needs and schedules.

Phones. Most people cannot let a phone
call go unanswered. People make phone
calls at their convenience. Unfortunately,
those on the other end of the receiver are
usually being interrupted. If you don't
want the phone to disturb you forward
your calls, have your secretary hold them,

Perkinson is senior member, the Calumet Group, Inc., Ham-
mond, IN.
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turn on your answering machine or just
unplug the phone.

Remember, not answering your phone
is not a crime. If the call is truly impor-
tant, the caller will reach you.

Interruptions. Like phone calls, interrup-
tions are the products of other people’s
needs. You broadcast to your co-workers
how interruptible you are. If you want
them to stop interrupting you, you must
send the right signals. To do this:

Close the door.

Don’t look up.

Don't make eye contact.

Put up a “Do Not Disturb” sign.

If they are persistent, tell them you will
handle it later.

These are all ways of building an invisi-
ble wall around you that says you don’t
want to be disturbed.

The key to protecting
your time is knowing
which situations are
important and which
are only a waste of
your time.

You may occasionally run into someone
who simply does not respect any of your
signals. When this happens, you must ex-
plain to this person that you do not mean
to be unresponsive, but you will not toler-
ate constant interruptions.

Your right to protect yourself

Being needed makes you feel important.
Working until 10:00 at night makes you
feel used. Protecting your time does not
make you less important, but it will make
you a better manager.

Before you can effectively use any of
these techniques, you must believe that
you have a right to protect your time.

The foundation of this conviction is a be-
lief that:

e What you do is important.

¢ Your time is as valuable as the time of
anyone who interrupts you.

¢ Being unavailable is not a crime.

wway americanradiohistorvy com

* Few things are so important that they
cannot wait. You will need this conviction
to successfully protect your time.

Protection without offense

It is natural for people to care more
about their needs than yours. When you
implement techniques to protect your
time, you will probably find that some
people are not happy with your new-found
protection.

Their reactions will vary from quiet dis-
appointment to open hostility. Much of the
reaction is simply the frustration people
feel because their needs are not being
met. Many of these time-protection signals
are the same signals used to broadcast
conflict or rejection.

Therefore, it is important that you tell
these people that you are not rejecting
them. They will be less resistive if they un-
derstand that their requests are having a
negative impact on you.

You must also give them some estimate
of when their needs will be met. To do
this, you can leave a message on your an-
swering machine telling them when you
will be available or hang a sign on your
door indicating when you can be con-
tacted.

You cannot expect the time thieves to
change overnight. For a while, you may
need to be stern. But most important,
don’t send mixed signals. Mixed signals
only broadcast that you will relent if they
are persistent.

Unavoidable time thieves

There will always be circumstances that
take you away from your planned sched-
ule. Most of these are legitimate and un-
avoidable. The key to protecting your time
is knowing which situations are important
and which are only a waste of your time.

Of course, there will be times when you
will slip, like I did last Monday. When this
happens, you must determine how much
responsibility you must bear for allowing
the theft of your time. Remember, the abil-
ity to control your time is an essential
managerial skill.

Next month, I'll deal with a subject that
is vital to everyone — procrastination. It's
guaranteed to help you. B!
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Now You Can

Create Your Broadcast
STL From Our
Field-Proven Line Of
Broadcast Radios.

With one broad stroke we’ve positioned
Microwave Networks as the industry’s
premiere video supplier. By using video
technology from Rockwell International

Corporation, we have added 2, 6,7, 8, 11 and
13 GHz video radios to our line of MicroNet
ucts. Microwave Networks can now

meet all your Studio-to-Transmitter Link

(STL) requirements. :
Along withour 15,

18 and 23 GHz radios,

Microwave Networks

has become aleading

provider of broadcast

links by offering a

complete line of 2

through 23 GHz video radios.

Our MicroNet family of analog radios
provide the highest quality video and audio
transmission for both NTSC and
PAL/SECAM. They meet or exceed all EIA
short-haul RS250C specifications and deliver
true common carrier performance to assure
broadcast quality. With simplex, duplex and
multiple channel configurations, MicroNet
radios can solve any video transmission
requirement.

And that means flexibility! The flexibility
to expand or upgrade your MicroNet radio
network quickly and easily.

Microwave Networks provides unmatched
service and support, including site and
system engineering, frequency analysis,
installation and training. We even have a
24-hour customer-service hotline.

Quality engineering, reliable product
design and complete customer support. It’s
no wonder we’re the first choice in video
transmission. Call Microwave Networks
today! 1-800-749-2577.

| microwave
i networks

10795 Rockley Road, Houston, Texas 77099
(713) 495-7123 FAX (713) 879-4728

The MVR-1000 Senes of microwave video radios are manufactured under license
from Rockwell International Corporation.

Circle (14) on Reply Card

8021-HAW



www.americanradiohistory.com

|

': ;.;
?’2 _I I
3 / A
|

7

8 9 1
100

"1



www.americanradiohistory.com

Audio
technology update

I’s not just coming out of a 4-inch speaker anymore.

Cunu- to thit k of o, even d-ineh
speakers so el pretty good these
lays. *nd wi h she advent df the “per-
sonal stereo” high-end car audio sys-
ems md stereo/surrownd TV audio,
“adio <nd TV andicnces are hearing
broadzast prog-anmming with better
audio gualits. Thanks to digital tec -
nolog.. an audin revo ution is under
way, ad it s chowing little sign of
abatirg. As aresult, those audiences’
aural & stes cont e to move forwars.
Broad_asters can join in the parad 2.
ar sta wd still ard Ee trampled by &.

The digital revol.ticen also meart s
that consunwer svatems adrent tlwe
Fmitineg factor anymor= There wasa
time wen braslcast fecilities led the
way i audio quality, and consumens
laggec far behin . Not so today —
is often the hroaclcaster whao is trving
tr cate up.

In the TV worla. audio has always
heen t w poce relatinn. Althpugh vic-
en equ Hment costs more, and produc-
ing the visua part of a prggram re-
quires a larger ataff and budisen,
psychcngists claim thal more brain
power goes  nte processing sotied
than vieual incagzs After all, we onlv
see an  valshhpedareain front of us
bat we hear frem all aroqnd. Ou-
ringe o percept on in ihe frequencs
domain covers anproxi nately /0 o=
le.res for sound. while the visible ligh
ri nge i slight v &ess thaess one octave
I digital svste ns 16 bits of resolutior
are arg. ably meqriced for quality au
din. but eight bits miay be enough for
vizleo (a 256:1 ratie). Onn a pure commu-
nizationt level, n nost cases, consider
waiich wenveys more inferination frony

a TV broadcast: turning off the sound
and leavin g the picture or vice versa?

As with ant. the audienze doesn't
know much ¢ bout what they are hear-
ing, but they know what they like. In
one recent test where the same vid-
eo was plaved first with a neno and
then with & stereo soundtrak the au-
dience ovzrwhelmingly responded
that “the jicture was better™ on the
second (stzrro) sample. We are a
visually orie ited society. Waen we
understand something we say. 7| see”
A hig idea s zalled a “vision.” and so
forth. It's no wonder that aural issues
are misundgsrstood or get short shrit.
So it's up to hroadcast professionals 1o
do the r best in keeping audic priori-
ty and qualite high, and tl at's what
this month's features are all about. lo-
day and in the future, good sound in-
plies digital. s0 we will presse 1t dig-
tal techniques that can be cpplied to
audio process ng, measurenert, rou-
ing and breaslcast transmission.

e “Digital Raslio:
The First <ive Years™
e “lesting Digital Audio

page 2

Devices™, . e 38
e “Digital Au lio

Processing” ... - %
e “Digital Ausdio Signal

Distribution™ VA TIRA |

oy fgy

Skip Pizzi. technical editor
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Tape Tension at the Cylinder:
BINARY
11100111000011
1.10001.1}_0001.1.‘11 .....
00011000111111

ONLY 512

VALUES VALID LOW-TENSION TAPE TRANSPORT

ONLY 256
VALUES VALID

P

UNERASED
ORIGINAL
L]

INCREASES
ERROR RATE
APPRQX. 12% APPROX. 15%

GREATER EDIT PRODUCTIVITY

Panasonic’s Half-Inch Composite Digital is the first
complete digital recording system. From a one-piece all- PANASONIC HALF-INCH COMPOSITE
digital camera/recorder to a digital M.A R.C. cassette DIGITAL RECORDING SYSTEMS
library system, Panasonic’s system is digital from start to
finish. Using today’s advanced electronic designs and materials, Panasonic's Half-Inch Composite Digital
system includes recorders designed specifically for each application.

The Half-Inch Composite Digital field VTR is truly portable. Its dimensions fit comfortably into
today’s mobile production and ENG vans.The AJ-D310 one-piece camera/recorder has a 64-minute
cassette capability. The AJ-D350 studio VTRs handle cassetie lengths up to three hours. The Half-Inch
Composite Digital M.A.R.C. cassette library system can control up to seven standard Half-Inch Composite
Digital recorders.

Audio editing with Panasonic’s Half-inch Composite Digital is as it should be. A flying erase head
and a new approach to audio recording allow true cross fades and perfectly natural audio search in
post. All Half-Inch Composite Digital recorders support 4-channels of PCM audio.

Panasonic’s Half-Inch lives up to the technical reliability and economic promise of digital. It
employs a new 8-14 channel coding method for lower tape consumption with a packing density 2.5

wwvwaLamericanradiohistorv.com
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© 1991 Matsushita Electnc Corporation of Amenca

Ceramic Alloy Low Stiction

Optical Sensors Elimination of MECHANICAL Longer Head Life
Aerodynamic Tape, [l Meehanical Devices Head Drum Replacement

Head Interface Lower Tape Pension Without Soldering

Super Structured Longer Lite;

Nitride Head Better Magnetic o e
D¢
erfornagce OPERATIONS | No Rotary Transformers to Adjust

Single Tension Adjustment

NEW PRECISION MATERIALS Easy Audio Alignment

EASE OF MAINTENANCE

CUE TRACK (0.8mm)

N
AUD‘I(;_ Bas
SECTOR A2
a3
Mas

CONTROL mm, io.ﬂﬁm)
TIME COD§ TRACK (0.45mm)

AUDIO EDITING AS IT SHOULD BE

times that of D2. Improved error correction
techniques feature 8 inner check bytes by 8 outer
check bytes, greater resilience to burst errors, and
new algorithms. Half-Inch Composite Digital’s
amorphous head design increases HF output and maintains high carrier/noise ratio. Post production
performance includes search speeds up to 100x normal (with picture) and an edit guardband system for
greater accuracy.

Panasonic’s Half-Inch Composite Digital provides compatibility in every sense of the word.The
VTRs provide composite digital and NTSC inputs and outputs as well as an optional D1 interface. Its
read-before-write technigues maximize cassette interchange capability. Half-Inch Composite Digital uses
the same transport design as Matsushita’'s proposed component digital and HDTV recording systems.

That's why Panasonic's Half-Inch Composite Digital system is the official video recording system
for the production of the 1992 Olympic Games in Barcelona, and -
the choice of other leading broadcasters here and abroad. Panasonlc

The right way to make a digital video system that works One Panasonic Way, Secaucus, NJ 07094
from start to finish is to build it brand new, top to bottom. For more details call: 1-800-524-0864

www.americanradiohistorv.com
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Digital radio:

Ive vears

igital radio made its debut Aug. 1,
1986, when WGBH-FM, Boston, began
simulcasting its programming in the EIAJ
pseudovideo PCM (F-1) format over its sis-
ter station WGBXTV. It didn’t appear to be
such a big step at the time, and to no one’s
surprise, it worked. EIAJ format convert-
ers had been in use for several years as
a way to record digital audio onto video-
tape. The converters took stereo analog
audio in, sampled and quantized it into a
16-bit PCM datastream, and then encod-
ed that onto monochrome NTSC (or PAL)
video frames. The converter’s video out-
put plugged into any VCR’s video input,
so why couldn’t it also be broadcast
through the visual section of a TV trans-
mitter? The signal was decoded back to
analog audio at the receive end by anoth-
er EIAJ converter fed by the video output
of a VCR or monitor/receiver tuned to
Channel 44, WGBX's operating frequency.

Although it was soon acknowledged as
a milestone, the experiment also revealed
the chief failing of digital audio systems
of the day — they took up a lot of RF spec-
trum. No one expected much success from
a system that used the better part ofa TV
channel’s bandwidth to deliver two chan-
nels of audio, no matter how good they
sounded. However, it was a necessary first
step, and an appropriate one in the days
of linear PCM.

Enter Eureka Project 147/DAB (digital
audio broadcasting). Its first on-air demon-
stration in September 1988 showed that
spectrum requirements might not be an
insurmountable hurdle. Here was a way
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the first

A look at where things stand today, and how they got

there.

By Skip Pizzi, technical editor

to squeeze digital broadcasts of audio and
data signals into the types of channel
bandwidths broadcasters were ac-
customed to with FM service. The mul-
tipath elimination and on-channel
boosters that the system offered seemed
almost too good to be true.

Broadcasters probably heard for the first
time the terms source coder and channel
coder, and realized the depth of develop-
ment that the European Eureka consorti-
um had undertaken.

However, as U.S. broadcasters began to
consider the application of such a system,
which was developed for European use

terrestrially and via satellite, problems be-
came evident. The Eureka system, al-
though efficient, still needed a new spec-
trum. Where would it come from?
Economic concerns also surfaced. Who
would be the licensees of new digital ra-
dio stations? And what role would satel-
lites play? (The Eureka system had origi-
nally been developed to reduce power
requirements and improve performance
for hi-fi audio delivery via satellite.}

As the NAB and others embraced the
Eureka format, alternative systems began
to surface. Another new term, in-band,
was introduced, describing formats that

Eureka 147/DAB antenna (left) and FM comparison channel antenna on the roof of the Las Ve-
gas Hilton for the first US. on-air demonstration during NAB '91.
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90 Years After the Invention of Radio,
RTS Introduces Wireless.

Announcing our version of “On-The-Air’.
Series 2100 Wireless Intercommunications.

Think of it...the freedem to rwove around, without a tether, and stay in continuous contact.
Designed for active protessionals, our affordable Series 2100 augments and enhances the commurnucations link
between control room and studio. Unlike audio signals traveling on wires, Series 2100 works in the VHF band
(150 tc ;Z&@_‘MH@; and is capable of turning corners with up to § portable stations operating simultancously,
e Series 2100 achieves technical excellence with surface mount technology, simple operating controls with

rotection, direct interfacing to wired inzercoms, and more. All aga price that agrees with your budget.
write fop detailed formation.

-

Advancing the communications [ink: Series 2100 Wirdess Intersomm. mcarions,

o - 8
: O
y 4
Sap
B / - T
o / . =
s . RTS SYSTEMS
2 A Telex Commenicatlons Company
L]

1100 West Chestrut Street
Burbank, California USA
Fax: 818 843-7953
Tel: 818 566-6700
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THE
LEADER
ISATIT
AGAIN!

WE'VE ALREADY BUILT
AND INSTALLED AN
OPERATIONAL HDTV

SYSTEM!

Just ask KBLR-TV39 in Las
Vegas, Nevada. JAMPRO pro-
vided their antenna which per-
mits the transmission of an
HDTV signal.

State-of-the art technology
and JAMPRO continue to grow
together . . . we were on the lead-
ing edge when we developed the
first circular polarized television
antenna . .. and that tradition
continues today.

OUR SYSTEM
PROVIDES

® Pattern stability

® Non-scanning
characteristics

® A band width wide
enough to provide the
superior broadcasting of
a high definition signal.

FOR DETAILS

(916) 383-1177 » Telex: 377321
FAX (916) 383-1182

RADD
mn
AS, INC

6939 Power Inn Road
Sacramento, CA 95828
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would place digital radio service within
the existing AM and FM broadcast bands.
Meanwhile, the 1992 World Administrative
Radio Conference (WARC) meeting —
where international spectrum agreements
for digital radio will be hammered out —

rapidly approaches.

That brief history of digital radio indi-
cates why the early 1990s could be regard-
ed in future years as the dawn of digital
radio broadcasting. That history is simi-
lar to today's reflections on the early 1950s
for FM and the early 1930s for AM. At
present, however, it is hard to say how the
end of this story will read.

Format wars

At the 1991 NAB Convention in Las Ve-
gas, digital radio’s formats du jour were
examined. Of the eight digital radio for-
mat proposals announced, two require
new spectrum, and the remainder use ex-
isting radio broadcast spectrum in one
form or another. These in-band systems
are further distinguished by whether they
put a station’s digital signal within its own
current channel (in-band/on-channel
[IBOC])), or if they use other unassigned
frequencies within the AM and FM bands
{the so-called “interstitial” approach). In ei-
ther case, no new band of spectrum is re-
quired, but only in the IBOC case would
no new allocation be required.

Although each system is different, they
do share some common elements. Each
system uses a source coder for audio data
compression, and a channel coder for
preparation of the signal for modulation
onto RF carriers. Today's source coders
typically take a 16-bit linear PCM stereo
audio datastream (requiring a path with
a data rate of 1--1.5Mbit/s), and reduce its
data rate to approximately 256kbit/s. This
is achieved by eliminating redundant data
(numerical compression), by coding only
the change in data between samples
(delta-modulation), and most recently, by
incorporating psychoacoustical elements
(perceptual coding).

Perceptual coding

Because a digital audio signal's data rate
is a product of sampling rate multiplied by
data word length (number of bits), reduc-
ing either element will reduce the overall
data rate. Dropping the sampling frequen-
cy carries the necessary consequence of
reducing audio bandwidth, according to
the Nyquist theorem, which states that the
sampling frequency must be at least twice
the highest audio frequency desired. In
theory, cutting the word length reduces
dynamic range, primarily by increasing
the noise floor 6dB for every bit removed.
This is where psychoacoustics comes in.

The studies of human hearing percep-
tion that psychoacoustics undertakes have
shown that audio program signals can

www.americanradiohistorv.com

mask (render inaudible) lower-level inter-
fering signals (noise) that fall near in fre-
quency or time to the program signals.
(See “Digital Radio: Promise and Perils,’
December 1990.) So source coders hold
sampling frequency constant, preserving

audio frequency response, but dynamical-
ly reducing resolution — based on an as-
sessment of the current signal conditions
— to as low as possible, while still keep-
ing quantization noise inaudible because
of masking by the program audio.

Two methods are used for this assess-
ment and bit allocation process: subband
coders and transform coders. Each offers
its own advantages. Subband coders break
the signal into small spectral chunks and
analyze each independently in the ampli-
tude domain. Transform coders run blocks
of audio through an FFT or other trans-
form into the frequency domain, and per-
form their analysis. In either case, psy-
choacoustically based algorithms dictate
the bit allocations after considering this
signal analysis. The only significant differ-
ence between coder types tangible to
broadcasters is the slightly longer through-
put time required by transform coders. (In
some cases, it is long enough to be disturb-
ing to a live announcer monitoring off-air.)

Source coders are the subject of some
heated debate within the audio industry,
and several national and international
“shootouts” have been held in an (as yet)
unsuccessful attempt to designate a stan-
dard system. Additional tests are sched-
uled for later this year. More specific de-
cisions are expected from these, rather
than a single global standard. For exam-
ple, one upcoming test will subdivide de-
cisions on the basis of how many compres-
sion and expansion cycles (transcodings)
can be tolerated. The thinking here is that
original recording or gathering of sounds
might experience several more transcod-
ings, while distribution of signals from a
central (network) source to multiple broad-
cast outlets might still see one or two more
generations, while actual broadcast al-
gorithms need not stand up to further
transcodings downstream. Another dis-
tinction is how low a bit rate is required
for the application. Digital radio propo-
nents seem satisfied with the current mini-
ma of 128kbit/s/channel codecs, while tel-
ephone operations are pushing for
64kbit/s systems to fit their existing data
networks. Speech vs. music quality is also
a factor.

The solution may be a multirate or
variable-compression coder, although
nothing of the kind has been introduced
by any manufacturer. One recent advance,
however, is the acknowledgment of the
amount of redundant information be-
tween the two channels of a typical ster-
eo signal. The next generation of one pop-
ular codec system will incorporate this
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World

Monitor

DEMANDS

Dorsy SR

Vincert Marchese, Scott Peterson

o Steve Colby and Bill McNamara of World Monitor, Boston

ith Dolby SR we get the
dependable, high-quality
udio that fast-breaking news
stories deserve?”’

“Our London, Tokyo, and Washington bureaus each
have only 10 minutes a day to send us their raw footage
and feature stories. That brief window allows no margin
for error when it comes to audio quality.

““Before Dolby SR, our transmission headroom was so
limited that to avoid clipping, we lowered our send levels
and suffered lots of noise. With Dolby SR, we get a
dramatic improvement in S/N. Plus, SR’s anti-saturation
feature lets us go back to normal send levels without
worrying about the high-frequency peaks, such as speech
sibilants, that used to crash the feed.

“The line-up of the system was quickly mastered by field
editors and transmission engineers

alike. Dolby SR is a snap to use.” v
Bill McNamara, Director of Transmission Services

Steve Colby, Senior Audio Engineer

World Monitor is a television presentation
of the Christian Science Monitor

MONITOR

Call us at (415) 558-0200 for more information
on how vou can benefit from Dolby SR.

Dolby SR: now 50,000 channels worldwide

Doy Laboratones Inc + 100 Potrero Avenue San Francisco CA $4103-4813 + Telephone 415-558-0200 « Tedex 34409 « Facsmise 415-863-1373 ®
346 Cimpham Road London SW9 9AP + Telephone 071-720- 1111 « Telex 919108 « Facsimie 071-720-4118
Doy and! the doubie-D) symbol are trademarks ot Doly Laboratones Licensing Corporation © 1991 Dolby Laboratores 5318200
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redundancy to allow what is claimed to
be wideband, near-CD quality at 128Kkbit/s
or 192kbit/s for stereo (equivalent to
64kbit/s or 96kbit/s/channel). So far, this
level of compression has been unobtaina-
ble without audible degradation. Howev-

er, it has only been previously attempted
with 64kbit/s coders operating indepen-
dently on each channel of a stereo pair.

Channel coding

Digital radio systems route compressed
digital audio from a source coder to a
channel coder for restructuring of the
datastream into a form suitable for robust
transmission. Although digital radio for-
mats share a fairly common approach to
source coding, they vary more widely in
their treatment of channel coding. How-
ever, one theoretical element is shared to
some extent among all proponents — the
diversity concept.

Combating the flat and frequency-
selective fades caused by multipath con-
ditions at the receive antenna is the pri-
mary challenge that digital radio systems
seek to overcome. (Flat or “stoplight” fades
are those that occur from a strong, single,
specular reflection that completely cancels
an entire FM channel’s bandwidth; more
common are the narrower comb-filter-like
notches of frequency selective fades.) Most
digital radio channel coders use some
form of diversity to solve this problem.
The simplest approach is frequency diver-
sity, in which source coder output data is
encoded on several carriers that appear
at widely spaced locations across the
receiver's channel spectrum. In this way,
if a fade is experienced, it cannot wipe out
every iteration of the data, because the
same data appears elsewhere in the spec-
trum. A refinement of this concept is
called adaptive equalization, whereby the
receiver learns about the multipath con-
ditions of the moment from a training se-
quence at the beginning of each transmit-
ted block of data, and adjusts its receive
sensitivity across its channel spectrum ac-
cordingly.

Time domain diversity can also be used
under the assumption that some multipath
conditions {those caused by moving reflec-
tors or experienced by mobile receive an-
tennas) are changing over time, and that
the portion of the spectrum where cancel-
ation occurs at one moment will not be
canceled shortly thereafter.

Finally, space diversity may be used to
create multiple time windows for the re-
ceiver by placing two or more receive an-
tennas at different places, and allowing the
receiver to select the better signal at the
moment. This assumes the antennas are
properly spaced, so that a fade at one
point on the spectrum at one antenna has
a minimum likelihood of occurring at the
same point on the spectrum at the other
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Digital radio formats compared

Note: “Advantages” are claimed by developers; “Disadvantages” are
reactions from observers in the industry.

Acorn DAB (FM)

Description: /n-band, on-channel system encodes and QPSK modulafes
data onto 21 (or more) carriers across approximately 200kHz, encrypted
30dB below FM signal, with 1.6bit/s/Hz efficiency. Frequency reuse
module allows FM and digital carriers to occupy same channel without
interference.

Source coder: MUSICAM

Channel coder: CPVDM (coded polyvector digital modulation)
Spectrum used: Existing FM channels

Current status: Prototype hardware, first public demos held 4/91.
Developers: USA Digital Radio (Gannett, CBS, Group W, Stanford Re-
search Institute, Corporate Computer Systems), Los Angeles
Advantages: No new spectrum or allocations, and minimal new trans-
mission hardware required; highly power efficient; easy implementa-
tion

Disadvantages: No on-channel boosters or gap-fillers possible; may not
be as multipath-resistant as wideband systems.

ADR DAB

Description: In-band FM systemn, using multiple carriers and dispersing
data from multiple stations across them. Three to 10 stations will share a
transmitter and antenna. Operates independent of present FM stations, on
multiple adjacent channels. Design philosophy foresees incremental
replacement of FM stations in large markets to free spectrurn. Existing AM
and FM stations will be accommodated on new system, which will operate
within 88-108MHz.

Source coder: Unspecified; possibly ASPEC

Channel coder: ADR

Spectrum used: FM band

Current status: Paper; first demo projected for NAB *92

Developers: American Digital Radio, Haddon Heights, NJ
Advantages: Provides multipath resistance of wideband system with-
out requiring new spectrum,; incorporates AM stations in some markets
immediately.

Disadvantages: Requires new transmission hardware; requires com-
mon transmitter/antenna approach; potentially cumbersome transi-
tion in larger markets.

Digital FM-S

Description: In-band, on<hannel system using four FM subcarriers on
standard FM baseband for data transmission, and an active diversity
antenna system to combat rnultipath.

Source coder: Unspecified, pending development of 128kbit/s stereo
compression algorithms by several manufacturers.

Channel coder: FM-S

Spectrum used: Existing FM channel

Current status: Paper; first public demos projected 2Q93

Developers: Synetcom Digital, Hermosa Beach, CA; Radix Technolo-
gies, San Jose, CA

Advantages: On-channel system that requires no authorization; oper-
ates under existing FM SCA regulations and emission designations for
mono-FM operation; new stereo generator is only station hardware
required to implement; could be compatible to existing composite
STLs.

Disadvantages: Requires FM mono operation and eliminates most
existing SCAs (FM stereo operation possible, but not under current
regulations); uses complex receive antenna system; needs twice the
audio data compression of most other systems.

Eureka 147/DAB

Description: Uses hundreds of 15kHz-wide, orthogonally spaced carriers
to carry frequency- and time-interleaved data from inultiple datacom-
pressed audio channels. (Current plan for US. implementation puts six
stereo signals on 1.5MHz.) DQPSK modulation employed, with guard
intervals between symbols to reduce intersymbol interference (ISI). Con-
volutional coding and Viterbi maximum-likelihood decoding provides
error correction.

Source coder: MUSICAM

Channel coder: COFDM (coded orthogonal frequency-division multi-
plex)

Spectrum used: North American proposals range from approximately
50-75MHz, L-band

Current status: Second-generation hardware

Developers: Eureka Partners (EBU, CCETT, IRT); Eureka Project office
(U.S)), Darien, CT

Advantages: Allows on-channel boosters; highly power and spectrum
efficient; multipath immune.

Disadvantages: Requires new spectrum and new transmission equip-
ment; requires common transmission point for groups of stations; may
require gapillers in urban areas.

LinCom DAB (FM)
Description: This in-band system has only been vaguely explained to date,
but uses frequency diversity and DMSK modulation with 1bit/s/Hz channel
coding of 10:1 compressed data. Output fits within an existing 200kHz FM
channel, but fully occupies the channel (not an on-channel system). No
mention is made of specific adjacency, interference or other fransitional
and applicational issues.

Source coder: Proprietary

Channel coder: Proprietary

Spectrum used: 200kHz per station, within FM band

Current status: Paper; 2Q93 projected for first public demos
Developers: LinCom Corporation, Los Angeles

Advantages: Unknown

Disadvantages: Unknown

MFM (multifreﬂluency modulation)
Description: An existing station’s audio data is modulated on 192
orthogonally spaced lkHz-wide carriers and broadcast on a firstadjacent
FM channel from the same tower used by the station’s FM antenna, at 16dB
below the FM signal level (1/40th power). Uses trellis coding for high
efficiency.

Source coder: Not specified; can accommodate any 256kbit/s stereo
coder

Channel coder: MFM

Spectrum used: 200kHz per station, within FM band, on first-adjacent
channels, or elsewhere in VHF spectrum

Current status: Paper; first public demos projected for 4Q91 or 1Q92
Developers: Mercury Digital Communications, Monterey, CA
Advantages: Fxtremely high data efficiency (roughly twice that of
Eureka 147), with good mobile reception characteristics; can carry up
to six 16kbit/s auxiliary data channels.

Disadvantages: In-band — but not on-channel — system, requiring
second FM transmitter (low power) and antenna; may not be as multipath-
resistant as wideband systems; on-channel boosters may not be pos-
sible.

Power multiplexing
Description: An in-band, on-channel system in which the digital carrier is
mixed with the existing FM carrier at a lower level. Standard FM receivers
capture only the FM carrier, while in new receivers, a hard limiter
demodulates the dominant (FM) carvier, sending it through a PLL and into
an auxiliary loop, in which a polarity-reversed image of that carrier is
generated. A second hard limiter receives the original signal and the pol-
rev carrier, cariceling the FM carrier and leaving only the lower-level digital
signal for decoding.

Source coder: Unannounced

Channel coder: Proprietary

Spectrum used: Existing FM channels

Current status: Prototype hardware completed

Developers: Kintel Technologies, San Jose, CA

Advantages: No new spectrum or allocations required; three or possi-
bly more carriers (of various modulation types) may be stacked on the
same channel; extremely power efficient with simple receiver design.
Disadvantages: Fully compatible on-channel boosters or gap-fillers
may not be possible; may not be as multipath-resistant as wideband
systems.

Stanford Telecom DAB ____

Description: Uses frequency hopping of QPSK- modulated orthogonally
spaced carriers (typically 268.5kHz carrier bandwidth with 2ms, 12-hop
cycle across 3.5MHz channel) plus Viterbi coding, interleaving and adap-
tive equalization to fight multipath and ISI.

Source coder: Dolby AC-2

Channel coder: D-SCPC (dynamic single-channel-per-carrier)
Spectrum used:20-38MHz, L-band

Current status: Fully developed on paper; first public demo 4Q91
Developers: Stanford Telecommunications, Santa Clara, CA
Advantages: Frequency hopping requires only one carrier to be de-
modulated by receiver at any time; designed for high channel capacity
with low power, from satellite and terrestrial sources; multipath-im-
mune, allowing on-channel boosters.

Disadvantages: Requires new spectrum and equipment; may require
urban repeaters; requires terrestrial broadcast at L-band and from
comimon transmission points.
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antenna(s). Some formats could allow
transmit space diversity, where the trans-
mitted signal emanates from two or more
antennas, and a single receive antenna
recovers the least canceled signal. Because
either of the space diversity solutions in-

volves additional hardware, larger space
and more complex installation, most
proponents are attempting to develop
their systems without relying on them.

Channel coding has significant impact
on receiver complexity, but this area has
yet to be fully explored. Consumer elec-
tronics manufacturers have not been
greatly involved in digital radio discus-
sions, although several have kept a close
eye on the issue. Existing services’ inter-
ference to and from digital radio will prob-
ably become another high-priority topic
as this dialogue is engaged.

Most digital radio formats also make
provision for auxiliary data transmission,
making these systems far more than digi-
tal audio broadcast systems. Anticipated
applications include those now performed
by FM SCAs and the RDS system, plus still-
video (“radio with pictures”), commer-
cial/promotional or public service mes-
sages in text or graphics, artist informa-
tion for the musical selection currently
on-air, background text or bibliographies
for news or public-affairs programs and so
on. Receiver makers and broadcasters
may find these features useful in market-
ing future products and services.

Economic and policy issues

Concerns in the broadcast industry
regarding digital radio are not focused on
technical, but on ancillary issues affecting
the viability of such service and the fiscal
context within which it must fit. Systems
that require new spectrum are especiaily
problematic. The following issues are cur-
rently under consideration:

¢ If new channels must be allocated (even
under an in-band but not on-channel sce-
nario), licensing issues must be consid-
ered. Will all existing broadcasters be
granted a new digital channel? Will spec-
trum fees be levied? Will the marketplace
be opened to new competition? Will auc-
tions or lotteries be used?

¢ The only likely spectrum areas for dig-
ital radio service are in the 1,500 (L-band)
and 2,400MHz (S-band) ranges. (Another
possibility, the UHF TV spectrum, is con-
sidered unavailable because of needs for
advanced TV simuicast spectrum.) Even
with the power efficiency of digital radio
systems, broadcasting in either of these
bands will require high-power transmitters
and/or a large number of small gap-filler
transmitters approaching a cellular situa-
tion. Beyond power efficiency, keeping
operating frequency low is also advanta-
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geous for terrestrial applications of digi-
tal radio systems in terms of reduced Dop-
pler shift under mobile reception, and
increased benefit from constructive
echoes. The sole advantage of higher-

in man-made noise.

e Of those two potential bands, only
1,500MHz is considered to be barely with-
in the limits of feasibility for digital radio
broadcasts. However, this band is currently
in use by the U.S. military (and others) for
aeronautical testing. The Air Force has
filed comments citing the band’s use for
the development of the recently renowned
Patriot and Tomahawk missiles and the F-
117 Stealth fighter, and has served notice
that they will not give up the band with-
out a fight. Meanwhile, the International
Association of Broadcasting has endorsed
the use of this band for digital radio.

¢ Exactly how much power is required for
digital radio systems is also under debate.
Are the F(50,50) criteria used for analog
broadcasts appropriate? Or does digital ra-
dio’s rapid degradation in the fringe or un-
der poor reception conditions mandate a
higher figure, such as F(90,90) or even
F(99,99)? If so, the power levels required
increase dramatically. On the other hand,
a “graceful failure” function (degrading
slowly to noise) is now being included in
some system proposals.

¢ Based on recent official and unofficial
comments from FCC staff, it is likely that
digital satellite radio broadcasting in the
United States will become a reality with-
in the next decade (as it aiready has in Ja-
pan). Furthermore, it will probably end up
in one of these same parts of the RF spec-
trum. If terrestrial and satellite digital ra-
dio were to coexist in a common band,
manufacturers could provide a single con-
sumer receiver to tune in both services.
This would put terrestrial broadcasters in
the ironic position of helping satellite serv-
ices to penetrate the marketplace with
receivers, which has long been a primary
impediment to any DBS system’s success.

® So-called wideband systems require
several stations’ signals to be bundled into
a single datastream and transmitted on a
common multiplexed carrier set. This will
require either unprecedented cooperation
among broadcasters or a new common
carrier type of operation (which will ex-
pect to be paid for its services) to handle
the multistation transmission system. In ei-
ther case, a station will probably no longer
have unilateral control of its transmission
hardware.

e Any new allocation to an existing
broadcaster may involve some dislocation

waanny americanradiohistary com

from its present coverage area. Depend-
ing on the specific situation, this may or
may not be advantageous to a station.

¢ Regarding the cost/benefit ratio of tran-
sition to digital radio, existing broadcasters

must realize that digital transmission
would only be an enhancement to their
service, not new service per se, at least
in the short- to mid-term. It will generate
no new revenue until a sufficient number
of receivers exist in the marketplace to
make viable the termination of simulcast-
ing, and the operation of the digital chan-
nel as a separate service, as in the AM-
FM transition. That model notwithstand-
ing, it is unlikely that many broadcast
owners will have the foresight and pa-
tience (let alone the risk capital) to invest
heavily in any new service that will not
begin to pay off for several years (if at all).
The less costly a system is to implement,
the more likely stations are to take a
chance and set rolling the snowball that
ensures a new format’s success. Converse-
ly, if only a few stations institute the serv-
ice, there will be little incentive to listeners
to buy digital radios. Therefore, the for-
mat will fail to reach the critical mass re-
quired.

e A scenario that frightens some broad-
casters is one in which all existing AM and
FM broadcasters receive equal weight in
the allocation of new digital channels.
With a completely leveled playing field,
the advantage that successful FM and
clear-channel AM stations hold over their
competitors may be lost. The upheaval in
station market values that this would
cause has already sent some initial shock
waves through the industry. This so-called
parity issue will loom large in upcoming
discussions of digital radio. Some feel the
most pragmatic approach involves all sta-
tions moving forward in roughly propor-
tional increments at about the same time,
such that a significant benefit to the pub-
lic interest is assured, but without disturb-
ing the economic balance within the in-
dustry. Whether this methodology is
adopted, or possible, remains to be seen.

In-band inroads

Regulators and some broadcasters have
already taken note of these and other dif-
ficult issues barring the way of a digital
radio service’s establishment. They have
also realized that many of those problems
disappear if an in-band, on-channei (IBOC)
system can be made viable. Such a solu-
tion is so appealing that some have ex-
pressed a willingness to even trade some
of the technical benefits of a system that
requires new spectrum for the ease in tran-
sition an IBOC approach engenders. There
is even speculation about the Eureka 147
Continued on page 36
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At Ampex, we engineer to exceed
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your expectations, not your needs.

W : ‘ AT AMPEX, we believe in value through innovation.

Take our ALEX" character generator, for example. There’s nothing
else like it on the market today. Yet we built it knowing that our customers,
like you, needed more functionality, more flexibility, and more performance
in such a system. So, with ALEX, we’ve given you that—and more.

ALEX is more than a character generator, it’s really a character
animator: It gives you great CG functions, like 20 standard typefaces and
an optional library of 1500 others, plus a lot of special visual effects that
previously could have been done only with a digital effects system, like ADO*

So you can manipulate symbols and characters on the screen indi-
vidually or in groups in any direction in every field in real time!

You can tumble characters, flip them, squash them.

You can display charactersin perspective, and resize them instantly.

You can map characters to follow any curve or graphic, in fact any
arbitrarily defined motion path.

You can do real-time dynamic layering with eight independent
object planes and eight corresponding shadow planes.

And you can do it all with a 4.6 nanoseconds effective character
resolution for unsurpassed video quality.

ALEX redefines character generation. Because Ampex engineer-
ing redefined the entire hardware and software architecture of such systems.

We employed aunique 4:4;4:4 pipelined architecture, and we added
a mouse-driven graphical user interface to the familiar keyboard control.

The result is unprecedented quality and performance with unpre-
cedented ease of use for both experienced CG operators and new ones alike.

That’s really the philosophy behind all Ampex products. We’re
proud of our engineering. The fact is, we believe we design and build better,
more dependable, more consistently high performing products than anyone
else in our industry.

We do that by pushing video technology to the limits. And then
setting new limits. But setting those limits at levels consistent with your
needs, not just our engineering capability.

We've been in this industry from the very beginning. We have a
long and distinguished history. And we have a bright and exciting future.
We will continue to create practical innovations, like ALEX, that help
make your job easier and your business more competitive.

We look forward to the challenges of tomorrow. And we look for-
ward to meeting those challenges with you.

AMPEX

Ampex Corporation, 401 Broadway, Redwood City, CA 94063  1(800)25SAMPEX
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By David Schwartz

Does it realiy take “golden ears” to
hear data-compression artifacts in digi-
tal audio bit-rate reduction systems? No,
not if you're willing to spend a little time
training your hearing system. What must
be learned is the “signature” of the com-
pression noise. Because this is a new
type of aural artifact for most broadcast
engineers, it may not be apparent upon
first listening to a compression system.

For ear-training purposes, select a mu-
sic or voice recording that is familiar to
you, and make a 10- to 20-second loop.
(A CD player with A-B repeat is good
enough, even with the recue time.) Lis-
ten repeatedly to the loop, alternating
between the playback source’s output
and the data-compressor output. Try
headphones and near-field monitors. Be
patient. Listen in sessions that are sepa-
rated by a few days. It may take awhile,
but at some point, barring physiological
hearing impairment, you will start to
home in on the noise characteristic. Ar-
tifacts will vary from system to system,
and between different types of program
material or throughput levels.

Objective measurements

What about quantifiabie benchmarks
for these impairments? Given most
broadcast facilities’ budgets, test benches
tend to be underequipped for the rigor-
ous test procedures required. If you can
afford it, a digital signal processor-based
test system on a PC platform is excel-
lent for testing a compression system.
But you can get a good look at some
compression artifacts with a 20MHz 2-
channel scope and a reasonable audio
signal generator.

First, calibrate your gear, and make
sure your tone generator makes a clean
sine wave. Look for symmetry and noise,
especially at 15kHz or 20kHz. If there
is a little “hair” on the sine wave from
oscillator noise (at maximum scope
gain), it is still all right. In fact, it will be
interesting to see what the compression
system does with that noise component.

Schwariz is senfor member of the technical staff
at Tandy Electronics Research Center, San Jose,
CA.

If the compression system under test
has a bypass mode, verify unity gain for
the setup through it. Ground-loop or DC-
offset problems should aiso be fixed be-
fore proceeding.

Noise spectra test

Start with a 10kHz test tone. (You can
assume that 1kHz will look fine, because
compression system designers almost al-
ways optimize that traditional test num-
ber) Display the uncompressed 10kHz
signal on one scope trace, and the com-
pressed and decompressed signal on the
other. You will need to use the horizon-
tal trace position adjustment on the
scope to align the two signals in time,
because of the processing time delay of
the compression system. Note what the
time delay is; anything longer than a few
milliseconds will require reworking of
your air monitor signal path.

In a 16-bit system with a peak-to-peak
signal of 2V, one bit's worth of audio sig-
nal resolution is approximately 30uV. If
the noise is fattening the processed sig-
nal trace by a couple of bits" worth, it
will be obvious. Turn the intensity up
and take a close look at the processed
trace. ldeally, the noise should be white
(without any specific harmonic content).
if so, the trace will be simply an un-
differentiated band in the exact shape
of the unprocessed trace, only thicker.
Because the signal is spread by the
noise, the processed trace will appear
less intense.

If the compression system is introduc-
ing harmonic distortion, the processed
sine wave will be modulated by the spu-
rious harmonics. Sometimes this looks
like a second sine wave of a higher fre-
quency laying right on the peak of the
test tone waveform. The triggering of
the scope may make this form crawl on
the test tone-trace. This effect can be
more pronounced with low-frequency
test tones. It is not uncommon to see a
combination of wideband noise prod-
ucts and harmonic distortion.

Boundary condition tests
Next, look at the system’s limits or its
boundary conditions. Boundaries of in-
terest are idle-channel signal, low-level

Evaluating data-compression artifacts

signal and clipping levels. To look at idie-
channel effects, use the stereo bus out-
put signal from your on-air mixer as the
source, powered up, but with all faders
down. On your scope, at maximum gain,
compare this noise signal with its
processed version. You may notice that
the compression system has imposed a
pattern on the noise, or there may be
glitches every now and then. If so, the
patternistic and/or “popcorn” noise may
or may not be acceptable — it's a judg-
ment call.

For low-level effects, look at processed
and unprocessed tones. You should be
looking for the small-signal performance
of the compressor as it ramps up from
idle to about idle plus 0.1V on the scope.
Ideally, a sine wave should grow smooth-
ly out of the noise floor. (Getting the
scope to trigger properly for this test can
take some setup time, but it is worth the
trouble.) Does the processed signal pop
up out of nowhere sometime after the
unprocessed sine wave is on the screen?
If so, low-level granularity may be a
problem. Try this test at various input
frequencies. If granularity is evident, lis-
ten to a long, slow fade on music to
judge acceptability.

Performance of a compression system
just below clipping will determine what
practical system headroom will be. Be-
cause compression artifacts are some-
times non-linear with respect to frequen-
cy, you'll be looking for the maximum
level of unclipped signal over a range of
frequencies. For reference, drive the
compression system into clipping at
1kHz, noting the level where the wave-
form starts to flatten. Then look at the
1kHz signal 6dB down (haif amplitude)
from clipping. Now see if the signal looks
the same at 15kHz and 300Hz at this lev-
el as it does at 1kHz. You may find that
usable headroom is much smaller at oné
or both ends than at 1kHz.

For more detailed analysis. a precision
distortion analyzer and a spectrum
analyzer should be considered. Some
tests that will reveal more performance
characteristics are continuous-tone fre-
quency sweeps, THD +N, twin-tone re-
sponse and single-tone full-spectrum
plots.

Continued from page 32

team returning to the drawing board to de-
vise an in-band implementation of their
scheme. The historic precedent favors an
IBOC method, because almost all prior
U.S. broadcast format enhancements have
been downwardly compatible, on-channel
systems.

There are some disadvantages to an
IBOC system, as presently configured. It
is constrained to a relatively narrow chan-
nel bandwidth, therefore reducing its mul-
tipath immunity compared to more
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spread-spectrum technigues. (IBOC propo-
nents claim that approximately 200kHz of
channel bandwidth may be enough to
combat most, if not all, FM multipath con-
ditions. However, some have hinted at the
possibility that a bit of spatial receive
diversity may be required to completely
solve the multipath puzzle.) Furthermore,
on-channel boosters and spatial transmit
diversity will probably not be accommo-
dated in IBOC systems. Finally, although
several of the FM in-band proponents list-

ed here have also developed (or are de-
veloping) IBOC or other types of AM dig-
ital radio systems on paper, it seems likely
that at least some AM channels will need
to be relocated, perhaps in the expanded
AM band.

Whether such a system can be fash-
ioned, or whether good ideas from multi-
ple proposals can be merged, it is certain
that events will continue to unfold rapid-
ly. Such is the pace of a new radio format’s

birth. BE))
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Panasonic: Pro Series Monitors.

Designed for production qUaIty...
With an eye on your budget.

Panasonic presents two very versatile, high-grade offers you greater than 550 lines.
color monitors — the BT-D1920Y and the BT-M1310Y. What's more, each monitor provides you with & full set
Built for performance, these BT-Series monitors offer of front panel controls. Like Line A/B split, S-Video input
you the guality and reliability you've come to expect connectors, Blue signal-only switch, pulse-cross circuit,
from Panasonic. Not to mention a wide array of features preset picture off/on, comb/trap filter selectable and
at an affordable price. normal/underscan switch, just to name a few.

Our BT-Series provides you with the controls and So when you are looking for professional quality, but
connections necessary for studio applications — while still need to keep an eye on your budget, look into the
serving a host of industrial, educational and professional Panasonic BT-Series high-grade monitors. For more
video needs. information, call 1-800-524-0864.

For maximum performance and versatility, both
monitors offer complete, direct compatibility with the
new S-VHS format — in addition to conventional signals.

And video reproduction on the BT-Series is superb.

L
As a matter of fact, the BT-M1310Y boasts a horizontal Pan asonic
resolution of more than 560 lines, while the BT-D1920Y
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Testing digital audio
devices

odern digital audio equipment is now
available for a wide array of functions.
Among other equipment, you can buy dig-
ital tape recorders, mixing consoles, de-
lay units, reverberators, equalizers, STLs
and FM stereo generators. A few years ago,
most of these devices were exclusively
analog. Users employing well-known tech-
niques could compare the merits of one
design over another, and trace problems
to a given circuit.

If the digital equipment directly replaces
an analog function, users can perform
some tests implementing existing proce-
dures. However, if the device has only dig-
ital inputs and outputs, or if the testing is
for diagnostic purposes, the solely analog
approach will not work. This article ex-
plains how measurements in the digital
domain differ from their analog counter-
parts, and when it is appropriate to use
digital measurement techniques.

Testing digital with
analog gear

If digital equipment has analog inputs
and outputs, analog equipment can test it.
However, if the digital equipment is mal-
functioning, such end-to-end testing does
not allow you to pin down the trouble
spot. Users must access the digital signal
path.

A starting point is to isolate the prob-
lem to either the A/D or D/A conversion
sections. One approach is to use a refer-

Cabot is principal engineer at Audio Precision, Beaverton,
OR.
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As digital audio takes over, users need new methods of

comparison and testing.

By Richard C. Cabot, PE

ence A/D or D/A to translate signals be-
tween the analog and digital domains.
(Such a converter may be one-half of a
known-good RDAT recorder.) This allows
users to take measurements with existing
analog test equipment, and to correlate
those measurements with comparable
analog devices.

This technique requires the conversion
system to have significantly higher per-
formance than the device under test. This
may be the case when testing low-
performance digital equipment. However,
professional equipment employs the
highest-performance converters available.

Another technique is to single out either
the A/D or D/A by introducing digital gain
or loss. Shifting bits of the digital word left
or right by N bits produces a gain or loss
of 6NdB, respectively. This works easily
when testing a console, because digital
gain controls are readily available. It may
not be as simple with other types of digi-
tal equipment.

Putting digital gain between the A/D
converter and the D/A converter increases
the system’s analog output. This empha-
sizes low-level non-linearities in the A/D
converter. It uses the full dynamic range
of the D/A to reproduce a small input sig-
nal. This makes A/D non-linearities a larg-
er percentage of the signal than those of
the D/A.

Putting digital attenuation between the
A/D converter and the D/A converter
decreases the system'’s analog output. This
emphasizes non-linearities in the D/A, be-
cause it converts signals using the full dy-
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namic range of the A/D.

Adding digital gain or attenuation limits
the dynamic range of the measurements.
However, because the converter noise
floors are independent of the digital gain,
the residual floor of distortion measure-
ments is also reduced.

Apples and oranges

The anti-alias and reconstruction filters
in digital equipment introduce response ir-
regularities. One filter’s response masks
the other’s. It is possible to subtract am-
plitude and phase response errors if they
are sufficiently repeatable. Users should
determine each filter's response using the
analog test equipment, then apply this
data to correct the measurements on the
complete system.

In addition to linear errors, such filters
also introduce non-linearities and noise.
Compensating for these errors is difficult.
Designers must configure the filter in or-
der to avoid them.

Other digital errors, such as sample and
hold problems, de-glitcher problems and
clock jitter, may also complicate the meas-
urement process.

Another problem is that some para-
meters of interest to digital designers are
difficult to measure in the analog domain.
These include measurements of differen-
tial non-linearity, integral linearity and
missing codes. Other digital-only measure-
ments include error rate, error-correction
efficiency and interpolation accuracy.

Making measurements in the digital do-
main could avoid these problems. Special-
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ized hardware that can perform standard
audio measurements directly on digital
signals is available.

Comparing signals from digital and ana-
log systems requires making the measure-
ments in a similar manner. For example,

) Rl Tl N
suppose the THD+N at the analog output
of a digital tape recorder is unacceptably
high. An FFT distortion measurement tak-
en at the machine’s digital output will
show if the problem is in the record or re-
produce section. However. there is no way
to correlate the measurement with ana-
log readings. The measurements are not
comparable. Therefore, it's good if a digi-
tal signal measurement system can simu-
late a conventional analog system.

Digitally implemented
techniques

Figure 1 shows a typical analog signal
generator and distortion analyzer. Sum-
ming one or more signal sources creates
the test signal. For harmonic or inter-
modulation distortion tests, the sources are
low-distortion sine wave oscillators. The
resistors that sum the signals also deter-
mine each component’s amplitude. After
summation, attenuators set the signal to
the desired level. The signal goes to the
device under test (DUT) via a balancing
amplifier or transformer.

The measurement hardware buffers and
converts the DUT output to a ground-
referenced signal for processing. The sig-
nal then feeds many different measure-
ment circuits: an rms level meter, a fre-
quency counter, a noise-weighting filter
and a notch filter.

The rms level meter provides the level
reference for distortion measurements. It
also provides general-purpose level meas-
urements and measures frequency re-
sponse when the stimulus is a sweeping
frequency.

The notch filter removes the fundamen-
tal when measuring THD+N. Following
any necessary amplification, the remain-
ing signal is bandlimited by high-pass and
low-pass filters. This filtered signal goes to
a second level meter, which displays the
distortion component amplitudes. Divid-
ing the amplitude of the distortion prod-
ucts by the amplitude of the input signal
yields distortion as a percentage or deci-
bel value.

The frequency counter measures the in-
coming frequency and tunes the notch fil-
ter. This allows measurements with test
tapes at the receiving end of broadcast
links or other situations, where the input
frequency cannot be precisely predeter-
mined

In noise measurements, the weighting
filter simulates the response of the human
ear. Various standards recommend differ-
ent weighting filters and different types of
level meters. American and Japanese stan-
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Figure 1. Block diagram of a basic analog distortion analyzer.

dards are written around “A-weighting”
networks, and rms or average-responding
meters. European standards specify a
CCIR-weighting filter with a quasi-peak
level meter. You must switch the filters and
detectors to change between noise, distor-
tion and response measurements.

Advanced digital signal generators and
analyzers operate in much the same way.
The software in high-speed digital signal
processors (DSP) configures the system to
implement — as needed — signal genera-
tors, filters, frequency counters and rms
meters, which can simplify construction.
Instead of having to switch in and out of
a bank of filters, the software loads ap-
propriate coefficients into one muitistage
filter. The filter then performs the required
measurements — as a multipole notch fil-
ter for measuring THD+N, or a weight-
ing filter for noise measurements.

Digital domain measurements

Measurements, such as error rate test-
ing, are specific to digital systems. Occa-
sional glitches from a digital tape record-
er or console are hard to find using
conventional measurement equipment.
However, a digital test system might feed
the DUT a pseudorandom digital pattern,
comparing the output data to the input
data. The system could then count up and
display errors over a desired period.

Such input/output data matching allows
users to detect signal problems. For exam-
ple, the equipment may produce constant
interpolation errors, or the “bypass” mode
may not really bypass the processing at
all. One popular portable RDAT recorder
processes all digital inputs through a 0.5Hz
digital high-pass filter. Therefore, it is in-
capable of making exact digital copies of
any signal. Furthermore, this high-pass
raises the noise floor above the —98dB
theoretical 16-bit value, and modulates it
up and down by 3dB at the (.5Hz rate.

Testing the digital interface involves an-
other set of measurements unique to the
digital domain. The AES/EBU interface
and its consumer equivalent, SPDIF, are
the most common [/0 formats in profes-
sional digital audio systems. (See the re-
lated article, “Digital Audio Signal Distri-
bution p. 54.) However, the definitions of
status bit functions are vague. Various
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manufacturers require that their equip-
ment receive some status bits before oper-
ating. Some equipment performs in differ-
ent ways, depending on what status bits
it receives. Other manufacturers have sim-
ply left off some of the status bits, which
results in many pieces of equipment that
will not digitally interconnect.

For example, one portable RDAT record-
er requires the presence of the status bits
that indicate the sample rate. Many man-
ufacturers drop these bits, because most
of today’s devices use PLLs to automati-
cally lock to the incoming signal.
Nevertheless, this recorder requires these
bits, which means it cannot record from
most digital audio sources.

The interface data rate is approximate-
ly 3Mbit/s. The specification defines the
transmitter waveform amplitudes and tim-
ings and the receiver minimum sensitivi-
ty requirement. Although manufacturers
should adhere to the specification, some
of them stray widely. For example, one
popular small digital mixing console ap-
pears to need digital input signals of great-
er than 1V for proper operation. The stan-
dard, however, specifies 0.2V as the
correct minimum receive level. Needless
to say, this has caused many interconnec-
tion problems in the field.

Typical digital measurements
Users need digital test equipment in or-
der to work with digital signals. Such
equipment can verify digital audio signal
parameters into and out of pieces of digi-
tal audio equipment. This equipment can
also test the error rate in the cables that
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Figure 2. The level linearity for an RDAT re-
corder, measured three ways. An ideal record-
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interconnect such gear. To find errors in-
troduced by rolloff, reflections and noise
on long digital interconnect cables, the
equipment sends the proper test data
down the line. It then measures the results
at the other end.

Converter linearity is measured by plot-
ting conversion gain as a function of lev-
el. Stimulate D/A converters with a digi-
tal sine wave. Using an rms meter,
measure the results through an analog
bandpass filter. Swap the analog and dig-
ital elements to measure A/D converters.
Stimulate the converter with a low-
distortion analog generator. Program the
digital measurement device to bandpass
filter the converter’s digital output, and
compute the rms amplitude.

Figure 2 shows the level linearity for an
RDAT recorder, measured three ways. The
upper trace plots analog in to analog out.
The middle trace is analog in to digital out.
The lower trace is digital in to analog out.
An ideal recorder would have gain con-
stant with input level, resulting in a flat
plot.

In this example, the all-analog measure-
ment shows relatively good performance.
However, the two hybrid measurements
look significantly worse. This may show

that the deck’s record and playback sec-
tions have errors that compensate for each
other. If a tape made on this recorder was
played back on a different machine (or
vice versa), the error would not be com-
pensated for. Significant distortion would

occur. Similarly, future readjustment of this
recorder’s D/A converter could result in
distorted playback of previously recorded
tapes.

Figure 3 graphs the frequency response
of an RDAT recorder, measured three
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Figure 3. This is the frequency response of an
RDAT recorder, measured three ways. Notice the
variations in response at higher frequencies. The
playback response is apparently compensating
for some of the record response anomalies.

ways. The upper trace is the response of
the record section, with the input signal
applied to the analog input and measur-
ing at the SPDIF output. The middle trace
is the playback response of driving the
SPDIF input and using an rms voltmeter

at the analog output. The bottom curve
is the response from the analog input to
the analog output.

Notice the variations in response at
higher frequencies. Although it is hard to
determine the source of the response rip-
ples using this measurement alone, the
graph reveals that the playback response
is compensating for some of the record re-
sponse anomalies. This is especially so at
around 8kHz and above 15kHz. This per-
formance and compatibility problem may
not have been revealed by making all
measurements “end-to-end.”

Figure 4 graphs distortion vs. frequen-
cy of an RDAT recorder, measured four
ways. The lower curve measures distortion
from the digital input to the digital output.
As expected, it measures as an ideal 16-
bit system. The second curve from the bot-
tom plots the playback portion driving the
SPDIF input and using an analog distor-
tion analyzer at the analog output. The
third curve (at 1.2kHz) is the response of
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phones as you need—without
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solid performance and the same
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sensitive R-662 receiver and the
150-mW T-677 bodypack transmit-
ter. Audio quality is just what you'd
expect from Vega...outstanding.
Featuring DYNEX®IIl audio pro-
cessing for low distortion and high
signal-to-noise ratio, Vega’'s 600
Series system offers audio perfor-
mance previously unavailable in
UHF equipment.

For superb audio quality, range,
and freedom from interference in
muitiple system environments,
Vega 600 Series UHF wireless

Circle (24) on Reply Card

www_americanradiohistorv.com

systems are your best and only
choice. For further information, lit-
erature, or technical support,
please contact James Stoffo at
1-800-877-1771.

|| Vega

a MARK IV company

9900 Baldwin Place

El Monte, California 91731-2204
Telephone: (818) 442-0782
Toli-free: 800-877-1771

FAX: (818) 444-1342



www.americanradiohistory.com

R ot AT e

Auditronics 800.

Not just
a new state-of-the-art.



www.americanradiohistory.com

ALL ~THD THD+N{0B] & THO+N(B) VS. FREQ (Hz)

-60 L LLE
—— LEFT CHANNEL
-65
7
'
75 £
201 anaoc N "
ANALOG OUT
) s __/x',"-‘
-85 Fupuagnsy = =
RECORD SECTIO| 2
ANALOG (N 7
PLAYBACK PORTIO

SPOIF QUTPUT

1 SPDIF INPUT
ANALOG OUTPUT
L))

i sl

100 " 106 20k

Figure 4. This is the distortion vs. frequency
of an RDAT recorder, measured four ways. The
bottom curve behaves close to what would be
expected for a 16-bit ditigal system.

the record section, with an analog input
and measuring at the SPDIF output. The
top curve (at 1.2kHz) is the response from
the analog input to the analog output.
Figure 5 shows the results of an alias re-
jection test, which is unique to digital
devices. The tested device is an oversam-
pling A/D converter. A sine wave feeds
the converter. It is set at a level 6dB be-
low full scale to prevent overdriving the
converter's input filters, and swept in fre-
quency from 10kHz to 200kHz. The graph
shows the rms digital output level. This
provides a plot of the response of the con-
verter to in-band and out-of-band signals.
All output above the Nyquist frequency of
48kHz represents aliased components.

The alias products, which the converter
allows through, graph clearly at approxi-
mately 50dB below full scale, 44dB below
‘the input. They are mirror imaged around
96kHz (2X the sampling rate) and 192kHz
(4X the sampling rate). There is also a

strong alias product between 24kHz and
28kHz. This is because of the 1/2-band
topology of the last stage of decimation
filtering in the converter.

The dashed line shows the signal fre-
quency at the converter output. At 73kHz
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Figure 5. A plot of an alias rejection test for
an oversampling A/D converter. The dashed
line shows the signal frequency at the convert-
er output. The solid line is signal amplitude. Any
amplitude above 24kHz indicates an alias
product.

analog input, there is a significant alias
product at 23kHz (96kHz-73kHz). As the
input frequency increases, the alias fre-
quency drops. As the alias product reaches
approximately 7kHz, the noise floor ob-
scures it.

Measuring up

As digital audio takes over from its ana-
log predecessors, digital test and measure-
ment techniques will become more com-
monplace. In the mean time, users should
be familiar with both systems. This allows
them to use whichever is most appropri-
ate in each situation. It also allows
meaningful comparison of measurements
made in each domain.

Editor’s note: For further information, please refer to the
following:

1. Cabet, R.C. "“Audio Measurements.”” Audio Engineer-
ing Handbook, K. Blair Benson Ed.. McGraw-Hill 1988,
Chapter 16.

2. Cabot, R.C. ““Modulation Noise in Digital Audio Sys-
tems or Who Wrapped the Mics in Sandpaper?” Record-
ing Engineer/Producer, July 1988, pp. 20-24.

3. Cabot, RC. “Testing Digital Audio Devices in the Dig-
ital Domain." Proceedings of the AES 7th international Con-
ference, May 1989, pp. 105-115.

4. Finger, R.A. "‘Review of Frequencies and Levels for
Digital Audio Performance Measurements.” Journal of the
Audio Engineering Society, vol. 34, January and February
1986, pp. 36-48.

5. Finger, R.A. "“On the Use of Computer-Generated
Dithered Test Signals.” Journai of the Audio Engineering So-
ciety, June 1987, vol. 35, pp. 434-444. | :I;))m
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Digital audio
processing

igital audio processing can provide its
users with many functions that are un-
available from analog designs. It can emu-
late familiar analog processes, such as
equalization, limiting, compression and
de-essing. It also can perform operations
that require large time delays for realiza-
tion — functions that are essentially im-
possible to achieve with analog circuitry.
Digital devices are easily programmable,
so the user can store and later recall con-
trol settings.

However, digital audio processors have
their disadvantages. If they are intercon-
nected with conventional analog circuitry,
each processor in a chain must perform
an analog-to-digital (A/D) conversion be-
fore its digital processing section, and then
must convert the processed signal back to
analog at its output. The converters at
both ends are usually the weakest link in
the chain. Because of improved topologies
many digital-to-analog (D/A) converters
boast true 16-bit accuracy, although this
is rarely achieved in low-cost signal-
processing equipment.

However, on the A/D side, true 16-bit
accuracy remains expensive and difficult
to achieve, and is rarely found in low- or
moderate-cost equipment. Digital com-
pressors and limiters are particularly
challenging, because their A/D convert-
ers must handle extremely wide dynam-
ic ranges, so today's analog compressors
are likely to yield better signal-to-noise
performance.

Orban is chief engineer at Orban, a division of AKG Acous-
tics, San Leandro, CA.
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Manipulating audio signals in the digital domain has its
advantages — and its drawbacks.

By Robert Orban

A solution, of course, is to minimize the
number of conversions by keeping signals
in the digital domain. Some processors
permit this, but even when available, dig-
ital audio interfacing remains somewhat
challenging to the user.

Other potential digital processing pitfalls
are less obvious. Unless carefully done,
digital processing can audibly distort the
signal in various ways. A processor’s out-
put can have far less than 16-bit resolu-
tion, particularly if the internal digital
arithmetic within the processor is limited
to 16-bit words.

If that’s the case, the loss of resolution
can result in additional noise and
unpleasant-sounding distortion and modu-
lation noise. Processors that change the
level of the signal in the digital domain
(like compressors, limiters and mixers), or
that filter the signal at low frequencies are
particularly subject to problems unless de-
sign criteria can ensure that any loss of
resolution appears simply as a higher
noise floor and not as added distortion.
For this reason, 24-bit digital signal
processing (DSP) chips have become pop-
ular in high-performance digital proces-
sors; they are less subject to resolution-loss
problems than DSP chips that limit inter-
nal word lengths to 16 bits.

Delay lines
One of the most straightforward digital
audio processing functions is simple time
delay. Here, the signal is converted to dig-
ital form, applied to a digital memory, and
read out after a desired interval. In radio,
delay lines are most commonly used as
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profanity delays for call-in shows. In tele-
vision, they delay the audio for resyn-
chronization with video that has been
passed through a framestore or time base
corrector.

The audio quality of a delay line is usual-
ly determined by the number of bits used
to represent the audio signal internally,
and by the quality of its A/D and D/A con-
verters. Because delay lines usually do not
filter the signal or change its level, little
can go wrong in the digital section. In pro-
fanity delays, manufacturers use various
techniques to build the delay back to its
full value following a dump into real time.
The user should evaluate such schemes for
naturalness and the amount of time re-
quired to re-establish full delay. In audio-
for-video delays, the user’s job is simpli-
fied if the delay line is easily coupled to
its corresponding video framestore, so that
it automatically tracks the delay of the
framestore without operator intervention.

Pitch shift and
time compression/expansion

Pitch shift is the process of changing the
pitch of a signal while keeping its dura-
tion constant. As usually understood, a
pitch shifter performs geometric pitch
shift, retaining the ratio between the pitch
of the fundamental and its various har-
monics. In contrast, arithmetic shift moves
all frequencies by the same number of
hertz, thereby putting harmonics out of
tune with the fundamental. Arithmetic
shift is much easier to achieve, but is typi-
cally not useful for anything other than
“robot voice” effects, or telephone-line fre-
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quency extension.

Although there are several ways to per-
form geometric pitch shift digitally, what's
important to the user is the smoothness
and naturalness of the result. Older or
poorly designed pitch shifters have a ten-

dency to glitch and make thumping, click-
ing and burbling noises. These problems
usually get worse as the amount of pitch
shift increases.

When pitch-shifting stereophonic pro-
gram material, be sure that relative phase
shift between channels is not introduced.
This will affect the frequency response of
the L+R signal, causing unintended effects
for the mono listener. Successful stereo
pitch shift is tricky, and few manufactur-
ers have fully mastered it.

Time compression and expansion com-
bine pitch shift with variable-speed play-
back of the original program material. For
example, to compress a 31-second spot to
30 seconds, the original is played back at
31/30 times normal speed. This raises the
pitch, so the audio is then pitch-shifted to
lower the pitch by a factor of 30/31, restor-
ing the original pitch but retaining the
faster playback. The most useful devices
integrate playback-machine speed control
with the audio pitch-shifting function.

Reverberation
Simulating reverberation is one of the
oldest applications of digital audio process-
ing. Today's digital reverbs usually have
programs to simulate three basic types of
ambience: halls, chambers and plates.

A hall program simulates a large space.
This means that there is a considerable
time delay between the original sound and
the onset of the first reflection, and that
the early reflections tend to be sparse.
These are best for non-percussive sounds
or classical music.

A chamber simulates a classic acoustic
echo chamber (a small room with reflec-
tive surfaces). In this case, there is little
time delay between the direct sound and
the onset of reverberation. Early reflec-
tions are usually dense, making the cham-
ber better suited for percussion than a hall
program.

A plate program simulates the classic
plate reverbs, and produces a lively, dense
reverberation that works well with vocals,
acoustic guitar and percussion. Chamber
and plate programs have an overall bright-
er sound because they are not emulating
the higher air loss (the absorption of high
frequencies by the air) caused by the large
volume of air in a hall.

Discover The Secret
Of The Pyramids.

We've discovered a new acoustical
foam that outperforms any we've
ever seen (or ever sold).

ALPHA Acoustical Foam.

The secret is in its unique pyramid
design.

Performance. ALPHA Pyramids
have a superior ability to absorb

low-end ambient noise. No other

product can compare.

Some reverbs also have specialized pro-
grams (room simulation) designed to cre-
ate acoustic spaces that would not ordi-
narily be considered to have good
acoustics for music or voice. These are
used subtly in film or video production to

create a sound that is congruent with a
given visual environment.

Digital reverbs can also provide non-
linear decay programs (also called gated
reverb), which truncate reverberant “tails”
to provide dense reverb on instruments,
such as the snare drum (the “Phil Collins”
sound), without muddying the mix with
long decays.

Special effects

Manufacturers offer a mind-boggling as-
sortment of special effects in the digital
domain. These include various types of
echo, flanging, chorusing, resonances, dis-
tortions, auto-panning and other cross-
channel stereo effects.

Exciters are another type of effects proc-
essor, designed to add clarity and defini-
tion to the program material. Some units
add harmonics to the audio; others are
fixed or program-adaptive high-frequency
equalizers. Digitally realized exciters may
add high-pass-filtered, time-delayed signals
to the original. Others provide more than
one of these functions. As usual, there is
no substitute for listening tests to deter-
mine whether a particular exciter’s effect
is satisfactory.

A further, recently active area of DSP
application is spatial or 3-D sound process-
ing. In addition to multichannel surround
systems for consumer use, processors that
encode some spatial information into two
channels have stimulated some interest
(and debate) in the professional broadcast
and recording communities. (More on this
subject in the September issue.) DSP's ver-
satility and processing power make it ap-
propriate and easily programmable into
these and other processes, much like the
op-amp has been for analog circuit appli-
cations.

Pattern. ALPHA Pyramids’ uni-

form pattern means easy matching
for an attractive installation. Other
products require random matching.
Packaging. All ALPHA Pyramids

are UPS shippable.

Equalizers and filters

Compared to analog equalizers, digital
equalizers produce far more precise and
repeatable curves, and usually have pro-
grammable memory so that these curves,
once set, can be recalled on command.

Digital equalizers and filters can be de-
signed to simulate their analog counter-
parts’ behavior in amplitude and phase.
On the other hand, digital equalizers can
also be made to affect amplitude response,
but delay all frequencies equally. 1f this
constant delay is ignored, the latter
equalizer design could be considered to
have no phase shift. Although theoretical-
ly possible, that kind of equalizer is im-
practical to build with analog circuitry.

The terms infinite impulse response (lIR)

Alpha Acoustics has discovered the
secret of the pyramids. And we're
impressed. That's why we now offer
ALPHA Acoustical Foams to our
customers. Call us. We'll gladly send

you a brochure and a free sample.

Call1-800-782-5742.

Acoustical Solutions, Inc.
Richmond, Virginia
Licensee Al#limh /0/

Acoustics
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and finite impulse response (FIR) are of-
ten used in digital circuit design specs. [IR
uses digital feedback loops to create
equalizers of the traditional analog (phase
shifting) type. FIR designs create equali-
zation by adding many delayed versions

of the input with different delays and
gains. If these delays and gains (coeffi-
cients) are chosen correctly, an FIR
equalizer can indeed have constant delay
at all frequencies.

You might think that an equalizer with-
out phase shift would sound better than
a conventional analog-style equalizer, but
this is not necessarily true. First, the con-
stant time delay produced by the second
type of equalizer can be significant and
can cause comb filtering if the equalizer’s
output is mixed with the same unequal-
ized (undelayed) signal. Second, if an
equalizer is used to correct poor frequen-
cy response of something earlier in the au-
dio chain, that “something’s” frequency re-
sponse error might have been accom-
panied by a complementary phase shift.

An analog-style equalizer could correct
the phase and amplitude response simul-
taneously; the constant-delay equalizer
would leave the phase error intact. The
moral: You must always trust your ears
and audibly compare the effect of both
types of equalizers to hear which sounds
better in a given application.

If the equalizer uses IIR circuitry, test its
low-frequency (around 30Hz) band(s) care-
fully with low-amplitude, low-frequency
signals, and listen for distortion. Many
things can go wrong in digital equalizer
design, making them probably the least
ideal of all digital audio processing
devices. Caveat emptor.

At this writing, there are few pure digi-
tal compressors and limiters available.
Those that exist are usually designed for
CD mastering and accept only digital in-
puts. There is a good reason for this. Be-
cause the A/D converter in a digital dy-

T N o
namics processor must accept the full
dynamic range of uncontrolled analog in-
put signals, the user must allow an extra
decibel of headroom in the converter for
every decibel of gain reduction range
desired. This quickly raises the converter
noise floor, and makes a wide range digi-
tal compressor (with the >40dB gain
reduction range often required in record-
ing studio applications) an impractical
proposition, given the state of the A/D art.
Peak limiting requiring only a few
decibels of gain reduction is practical in
the digital domain, however. One such ap-
proach follows the classic BBC analog
delay-line limiter model. It smooths the
gain-control signal with a low-pass filter,
and then delays the audio before the gain
control element, to prevent the delay in
the control voltage (caused by its low-pass
filter) from causing overshoot in the peak-
controlled audio. Downward expanders
(including noise gates) are also eminent-
ly practical in digital, and can have the
usual advantages of programmability,
memory recall and computer control.
For highest audio quality, the signal
should be re-dithered in the digital domain
whenever its level is reduced below the
level at which it is applied to the input of
the dynamics processor. (Dither is the ad-
dition of white or frequency-shaped noise
to the audio signal to prevent it from be-
coming distorted or disappearing when its
level approaches the least-significant bit
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[LSB], which is the smallest level that can
be resolved by the digital code. The ran-
dom nature of the added noise signal pre-
vents a low-level coherent signal from tog-
gling between the LSB and an “all-0s”
condition, thereby reducing distortion.)

e T e i

Carefully audition any digital expander
or noise gate for an audible increase in dis-
tortion with increasing gain reduction.
Any device exhibiting this problem prob-
ably does not re-dither the signal correctly.

Transmission signal
processing systems

A competent transmission processor or-
dinarily limits instantaneous peaks to an
absolute level while controlling audio out-
put spectrum for AM broadcasting to
NRSC (or EBU) standards, or for FM, such
that the pilot and subcarriers are fully pro-
tected.

A transmission processor also may in-
clude multiband compression, high-
frequency limiting (to protect the system
from pre-emphasis-induced overload), and
equalization to color the signal as desired.
If the entire processor is digitally realized,
it can be readily reconfigured in millisec-
onds to change almost any aspect of its
topology, such as the number of bands in
its multiband compressor. Control settings
can also be stored and later recalled by
local clock, remote control or computer,
to implement daypart processing. The
processor can readily generate test and
signaling tones, facilitating tests of the
transmission system and the generation of
EBS alert tones.

A competent transmission processar can
be interfaced to any common STL system.
To accommodate digital STLs, the trans-
mission processor should have provisions
for digital inputs and outputs (most com-
monly AES/EBU).

Above all, a digital transmission proc-
essor should have sound quality equal to
or better than its analog counterparts.
Without a fully competitive sound, con-
venience features are of little value.
Achieving this in a digital processor re-
quires a marriage of art and mathemati-
cal design more rigorous than anything in
the genesis of its analog ancestors. Al-
though DSP provides many new possibil-
ities beyond analog circuitry's capacity,
some common analog processing func-
tions (such as clipping) are much more dif-
ficult to accomplish digitally.

With careful listening, it is possible to
reject an incompetent processor in a few
minutes. But taking the time to fine-tune
a competent one, then fully evaluating it
with many different types of program ma-
terial and radios, requires days, if not
weeks. With patience, digital's overwhelm-
ing advantages will manifest themselves
as clearly here as they have elsewhere in
the audio-processing arena. [BE))]
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Panasonic’s
M.A.R.C. now has:

« A multi-user, muiti-task-
ing operating system (Santa
Cruz Operation SCO Xenix);

« A new multi-user Data
Base Management System
(Informix);

« An interconnected Cass-
ette Dub Station for quick and
easy spot dubbing and pro-
gram screening;

« Multi-element cassettes
allowing program playback
and multiple spots per tape
with no change in software;

« Up to seven remote
terminals to access MARC.
application software via an
Ethernet TCP/IP LAN.

With the new Panasonic
Half-Inch Composite Digital
VTRs, MARC. gives today’s
demanding broadcaster un-
equalled quality, performance
and reliability at a fiscally
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Cassette interchange is
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across the country. The digital
system’s new 8-14 channel-
coding format with its edit
guardband breakthrough,
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Find out what many broad-
casters already know: 40,000
spots a day prove Panasonic’s
M.AR.C. a winner, and real win-
ners keep on getting better.

Panasonic

One Panasonic Way,Secaucus, N! 07094,
For more details call: 1-800-524-0864

solves the problem of guard-
bandless recording associated
with D-2. Advanced error
correction/concealment tech-
niques, full field data shuffle
and four individually editable
audio channels add up to out-
standing performance.

The marks Ethemet, Informix, SCO, Santa Cruz Operation and Xenix ara the property of their respective owners.
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Digital audio signa
distribution

atch out — digital audio may be com-
ing to your teleproduction or broadcast fa-
cility. And although digital audio tech-
niques are far from mature, it is now
possible to do an entire production in the
digital domain.

Some people believe that adopting dig-
ital techniques means an end to signal-
distribution problems. However, digital sig-
nal distribution may present new, and
sometimes, difficult issues to the engineer.
This article will discuss some of the im-
portant considerations associated with
plantwide digital audio distribution and of-
fer some solutions.

Why digital audio?

Digital audio systems are superior to
analog for signal storage and long-distance
transmission. However, analog methods
are simpler, and in some respects, better
for in-the-plant distribution and certain
processing functions. So why would any-
one want to use digital audio for signal dis-
tribution? Because the final signal quali-
ty will be higher if it is not converted
between the analog and digital domains
more often than absolutely necessary. This
conversion process is a primary source of
signal degradation. Therefore, as tape ma-
chines and other audio hardware become
digital, digital signal distribution becomes
an important key to preserving signal
quality.

Bytheway is a principal design engineer responsible for au-
dio product design at Broadcast Television Systems (BTS),
Salt Lake City.
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Charting a path through the

technology.

By David L. Bytheway

The AES/EBU standard

The AES/EBU standard was jointly de-
veloped by the Audio Engineering Socie-
ty (AES) and the European Broadcasting
Union (EBU). The standard is a stereo sig-
nal protocol that allows digital audio of
three different sampling rates. It can car-
ry up to 24 bits of audio data in each chan-
nel. The main audio data usually occupies
from 16 to 20 bits. Four auxiliary bits can
carry cue channel information, or they
can add to the 20-bit audio data — provid-
ing up to 24 total bits. (See Figure 1.)

The AES/EBU standard specifies that
data be sent least significant bit (LSB) first.
This is opposite to the way audio is usual-
ly stored on tapes or CDs. The data is also
sent in two's complement form. This
means that numbers with a leading “0”
represent positive waveform values, and
numbers with a leading “1” represent
negative waveform values.

Four preamble/synchronization bits are
associated with each audio sample. In ad-
dition, there are four auxiliary databits:
the validity bit, the parity bit, the chan-
nel status bit and the user bit.

The validity bit and parity bit are the
only error-detection bits associated with
each audio sample. The user and channel
status bits provide auxiliary information
available to the user. Because there is only
one status and user bit for each audio sam-
ple, a block of 192 consecutive frames (one
frame is a left and right channel sample)
provides 24 bytes of channel status and
user data. At the maximum sampling rate
supported (48kHz), a status block trans-

wwwLamericanradiohistorv.com

maze of digital audio

mits every 4ms. Error-correction circuitry
calculates a cyclic redundancy check char-
acter (CRCC) on the entire status block and
transmits it in the last byte of the status
block. This error check can verify correct
transmission of channel status, but not of
individual audio sample data.

The standard implementation of
AES/EBU protocol supports three sam-
pling rates: 32kHz, 44.1kHz (as used in CD
players) and 48kHz (usually considered the
professional standard). Data is encoded us-
ing a modified Manchester encoding
method. This results in a biphase signal
that has no DC component. Therefore, it
can be AC coupled. This is advantageous.
Designers can use simple pulse transform-
ers for input and output coupling devices.

The protocol uses standard twisted pair
cable. This enables the use of existing wir-
ing. The signal is designed for twisted pair
cable with an impedance of 1109Q. At the
maximum sample rate, the AES/EBU sig-
nal produces a data rate of 3.072Mbits/s.
Work is currently under way to define a
coaxial version of the standard.

Equipment following the AES/EBU stan-
dard is available from many manufactur-
ers. Also, there are many different im-
plementations of the AES/EBU protocols.
Engineers may sometimes have difficulty
interconnecting devices that claim to be
AES/EBU compliant. The AES continues
to further define the standard, and now
recommends a minimum standard and full
implementation of the interface. Neverthe-
less, there are still cases where devices
equipped with AES/EBU interfaces may
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introduced the legendary RE20, which
soon became an industry standard in
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Today, the Variable-D design concept
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time-proven design, but takes it one step
further with the addition of EV’s N/DYM®
technology. Electro-Voice was the first
audio manufacturer to harness the
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N/DYM actually delivers four times the
power of conventional magnets. The
RE27N/D also offers three switchable
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frequency. Due to the increased sensitivity
provided by N/DYM, the switchable
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high-end response or a shelving
emphasis above 4 kHz for enhanced
vocal presence, and the option of two
low-frequency rolloffs.

The net result: 2 microphone that is
designed in the tradition of the RE20, but
exhibits higher output and even wider
frequency response, providing a high-
performance version of the Variable-D
design concept.

N/DYM and Variable-D are
the ingredients of a perfect blend — the
new RE27N/D.

For additional information, contact Ivan
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fail to work with each other.

Some consumer equipment, such as CD
players with digital audio outputs, use a
simpler version of this protocol. This stan-
dard, which is sometimes called the
Sony/Philips Digital Interface Format

(SPDIF), does not have extensive status
and user bits, but still encodes the audio
samples similarly to the AES/EBU stan-
dard. In many cases, users can intercon-
nect consumer and professional
equipment.

Problems in AES/EBU
signal distribution
The following problems are common in
AES/EBU signal distribution:

Impedance matching.

The encoding method used by the
AES/EBU signal has significant energy be-
yond 6MHz. This makes it an RF-type sig-
nal, much like analog video. Therefore,
AES/EBU signal handling requires RF-type
as opposed to audio techniques. Additions
to the AES/EBU standard now require
1109 source and load impedances. The
standard has no definition for a bridging
load, although loop-through inputs, as
used in analog video, are theoretically pos-
sible. Improperly terminated cables may
cause signal reflections and subsequent
data errors.

Use of distribution amplifiers.

Every source must drive only one load.
This means using a distribution amplifier
if a single source must be connected to
more than one destination. For correct op-
eration, all cables must be impedance
matched and correctly terminated, espe-
cially if they are more than a few feet long.

Distance.

The relatively high frequencies of the
AES/EBU signals cannot travel over twist-
ed pair cables as easily as analog audio.
Capacitance and high-frequency losses
cause high-frequency rolloff. Eventually,
signal edges become so rounded and low
that the receivers can no longer tell the
“Is” from the "0s.” This makes the signals
undetectable. Typically, cable lengths are
limited to a few hundred feet.

Receiver equalization can improve the
rise times, making the edges more de-
fined. The AES/EBU standard includes an
equalization curve for use at the receiv-
er, which has the potential to increase the
usable cable length. However, this equali-
zation is rarely used in today's equipment.
Workable cable length can be greatly in-
creased by using low-capacitance cable
specifically designed for data transmission.

Jitter and skew.
The accumulation of jitter or skew in the
signal is particularly troublesome. (See Fig-
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ure 1.} It can cause data degradation and
even prevent correct decoding. The en-
coding method used by the AES/EBU sig-
nal puts the data in the transition edges
of the signal. This means that the location
of the edge within the signal is more im-

portant than whether the signal is high or
low. At the 48kHz sample rate, each
AES/EBU bit time or cell is 325ns wide.
After the receiver circuit locks to the in-
coming signal, it checks to see if a transi-
tion occurred within the current cell. If the
transition is within the center of the cell
(with a tolerance of +20ns), the receiver
considers the data to be a 1. If no transi-
tion occurs, it considers the data to be a 0.

CORRECT POSITION
JITTER

CORRECT POSITION CORRECT POSITION

SKEW

Figure 1. Jitter and skew can corrupt AES/EBU
digital audio signal data. Jitter occurs when the
signal transitions come either before or after
their correct positions. Skew occurs when edges
permanently shift position, changing the wave-
form’s duty cycle.

When a signal acquires jitter, the posi-
tion of the transitions will vary. This causes
the transitions to be late or early, com-
pared to where they should be. The stan-
dard AES/EBU specification calls for jit-
ter to be less than +20ns. If it is greater
than this, the receiver circuits may have
trouble locking to the signal or may make
errors interpreting the data. In extreme
cases, jitter may compromise the signal to
the point that it becomes unusable.

Another similar problem is skew, which
is the change of duty cycle in the signal.
If a device causes an offset in the position
of the rising and falling edges of the
AES/EBU signal, the transitions can be
skewed. Skewing causes errors similar to
jitter.

These problems are similar to those ex-
perienced in serial digital video distribu-
tion systems.

Synchronization.
Signal synchronization is a virtually un-
known problem in analog audio systems.

The methods of switching or mixing ana-
log audio are simple and straightforward
when compared to their digital counter-
parts. When switching between two audio
signals, there should be no audible distur-
bance or click. Properly designed analog

switches can easily accomplish this. How-
ever, for clickless switching of digital au-
dio, the two sources must be syn-
chronized. The frames must be aligned so
that the individual signals’ bits arrive at
the switch at the same time. In addition,
the switch point must occur at a point that
presents complete samples to the output.
Failure to do so can cause incorrect data,
which may produce an audible dis-
turbance.

‘Two separate issues exist: synchroniza-
tion and timing. Synchronization means
that the two sampling rate clocks are
phase-locked. Timing means that in addi-
tion to the signals being synchronized, the
frame boundaries are also aligned and oc-
cur at the same moment in time.

The solution is to resynchronize the sig-
nals, which is really a form of sample rate
conversion. Conversion from one sample
rate to another is fairly straightforward for
signals of widely different sample rates.
However, the process is more difficult for
signals of close sample rates. Such is the
case for two signals that are the same sam-
ple rate but are asynchronous with each
other.

The AES recently published a draft
specification on the synchronization of
digital audio studio equipment. This
specification outlined a practice of correct-
ing timing differences on all inputs and
bringing all signals into phase (frames
aligned with a reference signal). To do this,
each input circuit should provide a 1/2-
frame (approximately 10.8us) buffer. This
way, signals that arrive early can be
delayed long enough to match the last sig-
nal to arrive. OQutput signals must align
within +5% of the reference timing point.
This is to prevent output timing errors
from exceeding the buffer capacity of a
downstream device. If a device creates
more than one frame of processing delay,
the specification requires that the delay be
clearly marked on the equipment.

In order for this automatic timing to
work, all signal sources must be syn-
chronized. This means that a complete
digital audio distribution system will re-
quire sync systems to align the frame
boundaries, similar to those used in ana-
log video. (See Figure 2.)

Distribution system methods
There are several different approaches
to providing plantwide distribution of dig-
ital audio signals. Using distribution
switchers and amplifiers is the most com-
mon approach.
To provide the greatest flexibility, a sig-
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audio quality during
program time.

The SIAT Advantage Technical Characteristics

[] 5-second stereo test includes frequency response, phase response,
differential gain, THD, second harmonic distortion. crosstalk left,
crosstalk right, terminated noise weighted. terminated noise RMS flat
and channel transposition.”

[0 Go/no-go reports based on pre-set tolerances you program

[ Network software available, as well as optional hardware for
jull automation

Signal generators and receivers identified individually for network
testing purposes

[J Common-mode rejection: 60 dB (50 Hz - 20 kHz; V in=1kV)
] Maximum input: 1.5 kv differential
[J Balanced input and output; electrically isolated
[J Self-contained processor and printer
External alarming and triggering of tests

[J Built-in intelligence allows measurement of audio characteristics
only when transmission is ful'y stabilized
38-232 modem port for easy telecommunication, fully automatic
operation and collection of test results from remote sites

*SIAT tests 19 different audio parameters. includging intermodulation distortion
Up to 10 parameters can be included in a 5-second test

Circle (35) on Reply Card

Without
disturbing your
audience.

Everyone knows it's not polite to interrupt. But
the fact is, the need to test audio quality is most
critical during key programming times. Which is
precisely when testing for noise, distortion,
crosstalk and more is most difficult and intrusive.

You have to contend with heavy carrier signal
traffic. You have to risk disturbing—and losing—
listeners and viewers.

QOr, you have to settle for inaudible test
systems that can't measure noise at program
levels—and that fail to account for poor transient
response or distortion caused by overload.

But now, there's SIAT®, the in-service audio test-
ing solution from Schmid Telecommunicaticn.

Only SIAT can test up to 10 critical parameters
of your audio transmission in 5 seconds or less.

That's fast enough to test during program
breaks or station IDs, without disturbing your
audience. And it's fast enough to test lines that
are busy 24 hours a day.

Best of all, SIAT is fully automated and
incredibly easy to use. Tests can be pre-
programmed and conducted automaticaily. Or
they can be triggered manually by pushing a
single button. Tests can even be pre-recorded
and aired with program material.

Give your audio the SIAT advantage. Call
1-800-955-9570 today for more informaticn and
afree SIAT video.

2 Schmid

Telecommunication

Intelligent by design
15 West 26th Street[] New York, NY 10010
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nal distribution system should be indepen-
dent of either sample rate or synchronous
signal requirements. This means that the
output of an unsynchronized CD player
could pass through an entire distribution
system without needing to be sample-rate

converted, resampled or reclocked.
Reclocking is the reconstruction of a sig-
nal by detecting and re-encoding the data.
To reduce jitter, the sample clock must be
recovered from the incoming signal and

regenerated, usually with a low-jitter
phase-lock loop. There are other methods
for reclocking. Some lend themselves to
integration into a single IC. Future de-
velopments may greatly simplify the
reclocking process.

Some people in the industry advocate
reclocking at every distribution amplifier,
switcher and other device in the system.
This practice may cause problems in large
systems. First, the reclocking circuit must

DIGITAL |
SOURCE ]

e = DIGITAL
| ROUTING DESTINATION
SWITCHER [
T
DIGITAL
DESTINATION

DIGITAL
SOURCE

SYNC
GENERATOR

Figure 2. An AES/EBU distribution system showing the synchronization system.

be able to detect every anticipated stan-
dard and sample rate that will ever pass
through the system. This complicates cir-
cuit design. Second, the system will only
be as good as the poorest reclocking cir-
cuit. If one weak reclocking circuit makes

an error, then the signal will be unrecover-
able by all subsequent stages.

Some conventional analog switchers
and distribution amplifiers may pass,
equalize or switch the signal while in-
troducing minimal jitter and without
reclocking. Such systems can be some-
what independent of standards and sam-
ple rates. Non-standard variable-speed
sample-rate signals could pass through
such systems, as could asynchronous
signals.

Switcher topologies

Several different switcher topologies are
available for AES/EBU signal distribution.
(One is shown in Figure 3.) One system
uses time division multiplexing (TDM) to
reduce switcher complexity. This method
creates a large internal bus, which carries
several input signals. The system decodes
the input signal and changes it into an in-
ternal parallel digital signal, which oc-
cupies a specific time slot. The destination

B Intraplex PT/PR-150 modules use
16-bit coding and compression

algorithm to transform 15 kHz

128 kb/s bandwidth; 7.5 kHz into 64 kb/s.

* 41 bandwidth compression

* Selectable bandwidths 15 & 7.5 kH

* Two circuits per module stereo or
monaural operation

* Remote programability

¢ Plug-in modules for use with
Intraplex Multiplexers.

Circle (70) on Reply Card

58 Broadcast Engineering July 1991

_ Reduce Bandwidth 75%
for Digital Audio
Transmission

Int

Intraplex, Incorporated, 80 Taylor Street, Littleton, MA 01460-3427
TEL: (508) 486-3722 /FAX: (508) 486-0709

audio into

Z

vam»—:l

raplex
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AZ-LSA

Ultimate Sound Absorption
Dealer Inquires Invited. Ask for Ext. 40
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AZ-USA delivers the
Knock Out punch to
noise. AZ-USA, the
sound control experts
offer...

LOWER prices,
FASTER delivery,
FRIENDLIER service,
BETTER performance,

IMPROVED designs.

We are the sound control
champions. Let us help
you fight your sound
control problems.

SATISFACTION
GUARANTEED

Call AZ-USA Toll Free
for a FREE brochure.

1-800-842-9790

@ 1401 W. 76th St.
Minneapolis, MN
55423

Phone: 612 861-2290
Fax: 612 861-2103

© 1991, AZ-USA, Inc.
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Get this new classic today

and avoid the rush.

No one knows exactly v.hat ma<es
a product a classic but ever/one knows
which products qualify. We Jo know
that “standards” of the industry aways
excel in technical performance, cornfort,
durability and appear-
ance, so wi:h these as
our criteria the V Series
was desigred to be
superior to any head-
set on the —arket. By
all accountz, after y=zars
of developiment, we
succeeded

Technically, the
V Series specs are a
cut above the rest.

Earcup fits any
head shape or size.

A HEADSET
THAT TOOK THIS
MANY YEARS T0
PERFECT, WILL
BE A CLASSIC
FOR YEARS
T0 GOME.

-

4 l o
W =g, e
=) il
Mode V220 with

MB-11 Dynamic
Mi opticn.

P

Telex

But classics ars sreated over tme
by the pecpl2 w0 us= them, not by
manufaciurers’ caims, so let yor own
ears confirm Jur data. The revolitionary
floating earzup conforrrs to any head
shape or sie far a more comfortable
fit. But, of cours=2,you'll realize trat after
one of those ong, grueling production
days. We kncw the materials ard work-
manship are 3econd to none, but only
time can tel ebout its curability. How-
ever, when erio ich timz has passed
to be a fair test, the V Series will already
be a classic.

For complete details about the unique
V Series modular ordering concept,
outstanding specs and the comfortable

new earcup design write to Telex
Communications, 9600 Aldrich Av. So.,
Minneapolis, MN 55420,

(612) 887-5550.

©1991 Telex Communications, Inc.
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reparing for

isaster

Calculating the dollar cost
of disaster.

By Martin Sacks

A 3-alarm fire roared through the high-
rise building that housed the WGAY-
FM/WWRC-AM studios in Washington,
DC, this past February. After the fire had
been put out, station personnel were
relieved to find that their facility had
suffered little damage beyond a dusting of
soot and smoke. However, the fire caused
so much structural damage in the affect-
ed areas that the entire building was con-
demned. The staff was prohibited from
returning to its studios and offices for four
days. Fortunately, station personnel had
previously prepared a contingency plan to
help make it through such a disaster. Nei-
ther the FM nor AM facility was off the
air for more than a few minutes. The sta-
tion maintained a program and commer-
cial schedule, even though the staff was
locked out of the facility. This contingen-
cy plan prevented what could have been
a tremendous loss in revenue and business
goodwill. This article will explain how to
develop such a plan, and the financial
benefits of doing so. (See “Hardening
Broadcast Facilities,” March 1990, and
“Picking Up the Pieces,” April 1990.)

Out-thinking doomsday

Preparing a disaster plan is not an easy
task, but it should not be overlooked. Be-
cause there are so many kinds of emer-
gencies, there is a strong possibility that
your station will face one at some point.

Management should regard the time
spent in disaster planning as an invest-
ment, because lost airtime is lost money:.
A station can insure facilities, equipment
and even revenue, but no amount of in-
surance can recapture market share after

Sacks is chief engineer, WGAY-FM/WWRC-AM, Washing-
ton, DC
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listeners have tuned away and advertisers
have taken their business elsewhere. Cal-
culating the true dollar cost of disasters
can quickly generate support for develop-
ing a disaster preparedness program.

Developing the plan
The following four steps are a guide to
disaster preparedness planning at your fa-
cility.

Step I: List scenarios

Carefully consider all the possible dis-
aster scenarios and their potential conse-
quences to your operation. What is your
facility’s proximity to geological faults and
flood plains? How often is your area affect-
ed by tornadoes, floods, hurricanes, crip-
pling ice or snow? Also, consider your sta-
tion’s potential vulnerability to crime, civil
strife or terrorism. Account for different
types of emergencies. What problems
could be caused by a short-term emergen-
cy that only lasts one or two hours, such
as a leaky gas main or a bomb threat?
What problems could be caused by longer-
term emergencies of more than a day’s du-
ration? Don’t be surprised if it takes a
while to work through this process.

Don't build your list in a vacuum. Col-
lect input from all departments, and don’t
limit the discussion to department heads.
Often, the employees closest to the task
can provide important information that

WWW.americanradiohistorv.com
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someone higher up, hence further re-
moved, may overlook.

Consider problems created by extend-
ed loss of electrical power, telephone serv-
ice, heating and air-conditioning, water
and sewage. Review the side effects of hav-
ing to operate from an ENG van or irom
a “doomsday studio” located at the trans-
mitter. How will you get by without tele-
phone hybrids, remote controls, modems
and other communications tools?

Imagine not having access to station
computers and common reference materi-
als, such as telephone lists and station wir-
ing diagrams. (It might be worthwhile to
store duplicates of important information
and computer disks off-site. Remembear to
update them regularly.)

If you are new to a facility, enlist the help
of previous engineers and subcontractors
familiar with the facility. (This also will
quickly increase your familiarity with the
station.)

Step 2: Set priorities

Prioritize the station’s systems. If the pro-
gramming relies on satellite-delivery, em-
phasize backups for the satellite dish and
receive electronics. In an all-news format,
protecting incoming wire services, 2-way
and microwave signals would also be
paramount.

Understand that some systems cannot
be practically backed-up. It is unlikely that
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Just as no performer can stay
ontop withoutinnovation, no
company can retain its reputa-
tion for periormance without

product innovation. The stan- /

-dards we've set with our
broadcast cables are'are-
flection of sur commitment to

| product innovation - something

that continues today with
Brilliance®
Named for the sound and

| picture brill.ance obtainable

through product innovation
and improved signal integrity,
Brilliance:products range from
exciting audio/video cable

| assemblies to the four new
| -cable products below:

| Soft, flexible

Microphene Cables.
The debut of Belden’s four-
conductor microphone cable

'BE

LDEN BRINGS
THELIGHT

OF INNOVATION

TO BROADCAST CABLE

sets an industry standard. Fea-
turing matte finish jackets in a
wide range of colors, these new

| .cables are designed to increase

cable flexibility. while enhancing
performance.

| High-Flex and CL 2 Rated

Precision Video Cables.
To sclve the problems of rack

installations and CCTV sys-

tems, Belden has developed a

| new 75 ohm precision vided

cable, High-Flex combines
Belden® 8281 electrical per-
formance with improved
flexibility and longer flex life.

Audio Snake Cables.
Belden now offers a line of

multi-pair snake cables. Featur- |

ingindividually jacketed and.

shielded pairs, Belden snake
cable provides maximum pro-

tection against signalloss,
Features include loose tube
construction and a non-
reflecting black matte finish.

Audio and Video
Composite Cables. i

For systems combining audio |
andvideo, Belden has specifi-
cally designed cables for ENG
and camera applications. They
combine off-the-shelf availabil-
ity with specialty design center
technology and fiber/copper
composition.

Call yourlocal Belden distrib-
utor for our Broadcast Catalog,
or contact us directly:

BELDEN Wire and Cable
P.O.Box-1980
‘Richmond, IN 47375

1-800-BELDEN-4

(inindiana, call 317-983-5200)

Thereis noequal.™

Copyright © 1989 Gooper Industries, Inc.
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anyone could patch together a 12-tower
directional array should six of the towers
collapse in a tornado. It is feasible, how-
ever, to decide what kinds of hardware
and test equipment should be on hand to
patch the transmitier into one of the tow-

ers at a reduced power level. This would
buy some time, and allow you to deter-
mine the next step with the information
at hand.

Consider alternate program material.
Backup systems are of little use if there
is no programming with which to feed
them. If you plan to rely on prerecorded
programming, be sure it is stored with the
emergency equipment. Also, include a le-

gal station ID. You might think about
preparing an emergency announcement
tape as well.

When considered from a financial view-

Last February, a fire roared through the building housing Washington's WGAY-FM/WWRCAM
facility. The contingency plans allowed the station to maintain programuning during the four days
the building was condemned. (Photo credit: Alan Felsen.)

point, station traffic and logging functions
deserve more emergency support than
they often receive. These departments
help generate revenue, and should there-
fore be included in contingency plans.

Step 3: Make plans
Design the station backup system based
on the priorities you defined in Step 2.
Resist putting off your planning sessions
because funds are not immediately avail-
able. Not all contingency plans require
large expenditures. It may be possible to
construct backup systems with used or
older equipment. Because usage is likely
to be limited, state-of-the-art can take a
back seat to functionality. Delaying your
planning because funds might not be
made available is a poor excuse. If a dis-
aster does occur, you may have to explain
why there is so much station downtime.
Contingency plans should not be cver-
ly complex. Having to carry out a com-
plicated plan under tremendous stress is
a recipe for disaster. Many external factors
beyond your control will divert your fo-
cus. Work now to simplify the planning.
As you plan, discuss with other broad-
casters their needs. Agree to help each
other whenever possible. The cost bene-
fit of an arrangement like this is obvious.
Your emergency planning should also
include developing relationships with lo-

vwJ2-s
Straight thru 75 €2 “ermirating

Aormal thru 75 €2 terminating
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STANDARD
EQUIPMENT.

Canare Patchbays handle every 75Q
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:
e WIDEST BANDWIDTH
DC ~ 600MHz
e LONGEST LIFESPAN
‘Microswitch" contacts
o EASIEST INSTALLATION
Jacks Screw To Front
e PERFECTLY COMPATIBLE
Your Cords or Ours
e 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.

I LGN AAFE

511 5TH Street, Unit G, San Fernando, CA 91340
{818) 365-2446 FAX (818) 365-0479
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e SYSTEL - 3000—

DIGITAL MULTI-HYBRID TELEPHONE SYSTEM

Each input module includes:

* Digital signal processed hybrid system.
— Superb 60dB sidetone rejection.

* Microprocessor controlled via standard RS-232 o — 128 step digital adaptive filter.
RS-422 interface. — 24 bit coefficients.
— 16 bit sigma-deita A/D converters.
* Up lo eight telephone lines in full multiplex — Switched-capacitor antialiasing filter, with 80dB
communication, by way of the internal MIX-MINUS rejection.
buss structure. — Line inputs safety protected against line transients

and discharges, according to CCITT regulations.

No preliminary adjustment or line measurement is

required; simply connect it and work! . - .
e Some of the functions included on the digital processed

section are:
e Easy to use: the control module can be either a small — Digital AGC included in the self-adaptive filter.

B — Doubletalk detection, without influence in the

adaptive procedure.

¢ Line functions and controls are independent for each — Noise reduction procedure, using a white noise
input module; the technician’s job is made easier than generator applied in the digital domain.
ever, even in the software version. — Noise free line switching, using stand-by signal
timing.
* The switching section handles up to eight telephones, — Supervisory function of line status, with

. detection of dialing tones and signalling
“\(busy line, disconnection, etc.)

plus the control telephone anc the studio telephone.
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cal emergency management agencies.
These contacts can be invaluable in a time
of need.

Step 4: Drill and test
Once you have created your plan and

performed any installation, review the
emergency procedures with the people
responsible for executing them. As new
employees join the company, explain to
them the parts of the plan they will be
asked to carry out.

If your plan takes advantage of outside
facilities, stay in touch with your contact
person. [f the contact moves on, meet the
successor and brief the person on the plan.
Review the procedure for reaching the
contact after hours, because that is when

you will most likely need help.

Test emergency equipment regularly to
assure its reliability. Verify that emergen-
cy stores are where they are supposed to
be, and make sure they are in good con-
dition. How would you feel if the station

Today, a wireless system doesn't
have to be expensive to be the bést.
It just has to be Nady.

We know how it is.
You've been using the
same time tested wireless
system for years. Sure, it
costs much more today
than it did 10 years ago
(even though it is basic-
ally the same system),
but why change, right?

Well—have you no-
ticed that while the price
of your wireless has been
going up, the price of
wireless from other
manufacturers has been
going down? With thisin
mind, you've got to
ask yourself: Am 1
getting the best prod-
uct performance at the
best price from my
wireless?

The truth of the
matter is, there’s a wire-
less out there with specs
and references second to
none, at a cost of thou-
sands less per system
than what you may now
be paying—in short, a

T

System Receiver
® on

sure cure for those bud-
get blues. Or, as we like
tosay, a very value priced
wireless system. Nady.
For over 15 years,
Nady Systems has been
in the business of manu-
facturing the quietest,
most durable and versa-
tile wireless systems in
the world. And, for
vears, we’ve been the
Number One wireless in
the live entertainment
industry, where perfor-
mance and reliability are
absolute prerequisites.
First, check the
specs: our top of the line
1200 VHF True Diversity
Wireless System, shown
above, with its patented
companding circuitry,
delivers 120 dB dynamic
range with the highest
signal to noise ratio
around. Then, try an A/
B comparison with the
wireless you're now
using. We guarantee

True Diversity
LG 1
A+E

- NADY 1200 @ , 1 v ,
“Volume I VHF Wireless | I

you’ll hear the differ-
ence. The bottom line:
When you use Nady,
the sound is truly
indistinquishable from
hardwire.

Every time.

Ready to re-think
which brand of wireless
to order? With Nady,
you'll not only enjoy su-
perior performance, but
with the money you save
on your next wireless
systems, you can get that
new camera you've been
trying to work into your
budget. For more infor-
mation, contact:

NADY SYSTEMS, INC.
6701 Bay Street
Emeryville, CA 94608
415/662-2411
FAX: 415/652-5075

AD!

SYSTEMS

INC.

The Best Performance and
Price in Wireless

The WWRC newsroom was restored to service
after wiping soot off the equipment and tem-
porarily replacing heat-cracked windows with
plywood. (Photo credit: Joseph Nunemaker.)

could not get back on the air because of
something minor, such as a dead flashlight
battery, or not having wire or a common
hand tool?

Why plan for the worst?

Develop your plan so everyone knows
what to do if the worst should occur. Con-
versely, realize that even the finest plans
can be sidetracked by unforeseen events.
However, the act of previewing potential
trouble spots will go a long way toward
smoothing problems out if disaster should
strike. Not being prepared can ensure cha-
os in times of trouble. The potential for
positive financial impact from good plan-
ning, and for negative impact from poor
or non-existent planning, makes this top-
Ic too important to ignore.

Tower safety

and disaster
recovery

By Fred Moore

Careful preparation can be the key to
preventing a devastating financial loss
in any aspect of a broadcast facility, and
towers are no exception. This prepara-
tion includes regular tower inspections
to find the small problems before they
become big dilemmas. Periodic mainte-
nance is crucial to keeping any tower in
top condition. A portion of this preven-
tive maintenance program includes de-
veloping a disaster plan that details what
to do if a tower is damaged or destroyed.
Advance pianning and routine mainte-
nance will help ward off preventable
tower failures. If the worst does happen,
these steps can shorten the path to
restoring your station to full operation.

Safety through maintenance

Tornadoes, ice and snow storms, hur-
ricanes, gale winds and aircraft collisions
are the most common disasters that can
damage broadcast towers. You can't con-
trol nature, but you can ensure your tow-
er is in peak condition with regular
preventive maintenance. The Electron-

Moore is vice president, FWT, Fort Worth, TX.
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The AAphex
Audiophile
Air Chain

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

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

This powerful combina-
tion of the Aphex Compellor®
Model 320, Aural Exciter®
Type 11l and Dominator™ 11
Model 720 has been im-
proved in several ways with
new features and enhanced
performance. And, after six
years of development, the
Chain is complete with the
new Digicoder' digitally con-
trolled stereo generator.

The Aphex Audiophile
Air Chain allows maximum
loudness and modulation

while maintaining the natural

dynamic feel of the program.

Quick and easy to set up, it

maintains the same high quality regardless of the type
of programming or who is controlling the board. By
contrast, other processors need to be tuned for almost
every song, and achieve loudness by homogenizing or
crunching to the point of pain.

If you want to be a winner in the “no win modula-
tion wars”, contact your dealer to arrange a demonstra-
tion of the Aphex Audiophile Air Chain. You can’t buy
better quality at any price.
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AUSTRALIA—East Coast Audio; AUSTRIA—AKG Acoustics;
BENELUX—Trans-European Music NV; CANADA—Gould Marketing;
DENMARK—SC Sound; FINLAND—Nores-Oy; FRANCE-—Cineco;
GERMANY—AKG Acoustics; GREECE—Omikron S.A;

HONG KONG—Ace Co. Ltd.; INDONESIA—David Sutedja & Assoc.;
ISRAEL—Sontronics; ITALY—Audio Equipment sri; JAPAN—Otaritec;
KOREA—Young Nak So Ri Sa; NEW ZEALAND—Maser Broadcast
Systems,Ltd.; NORWAY—Audiotron S/A; SINGAPORE—Auvi Private Ltd.;
SPAIN—Neotechnica S.A.E.; SOUTH AFRICA—Tru-Fi Electronics;
SWEDEN—Leab AB; SWITZERLAND—Audio Tech; TAIWAN—Acesonics
International Co. Ltd.; U.K.—Sound Technology
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SYSTEMS

11068 Randall St.
Sun Valley, CA 91352
(818) 767-2929

Aphex is proudly American ...

100% owned, engineered and
manufactured in the US.A.

©1991 Aphex Systems
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ic Industries Association (E1A) details
many inspection and maintenance
specifications for towers. These help as-
sure safety, and can extend the service
life of the tower and the equipment it
supports.

Every tower should have a major an-
nual inspection. If the tower has expe-
rienced severe winds or heavy ice loads,
or has been damaged in any other way,
more frequent inspection may be re-
quired. Inspection and maintenance
should be performed by authorized,
trained personnel who are experienced
in maintaining and adjusting towers. The
inspector should note and record the
overall condition of the tower, including
structural members, finish, lighting,
grounding and foundation. Any defects
or problems should be photographed
and referenced to their location on the
tower.

e Steel. Structural members should not
be bent or loose. Climbing facilities, plat-
forms and catwalks should be secure.
The weep holes (tiny perforations that

prevent rusting by allowing condensa-
tion and precipitation to run out) should
be checked and cleared of any ob-
structions.

damage other antennas or even the tow-
er. Inspect coax grounding kits to ensure
they are tight and rust-free. Make sure
feedline and waveguide holts are secure.
Examine the feedline and antenna for
corrosion, bullet holes or other damage.
Remove bird or insect nests. In shore-
line areas, remove accumulations of
guano.

® Paint. The tower finish should be free
of rust or corrosion. The paint should be
in good condition and meet FAA and In-
ternational Committee on Aircraft Oper-
ations (ICAQ) guidelines. The FCC is
checking the condition of paint on
broadcast towers, so be forewarned.

* Marking lights. Tower lighting is an
important part of safe tower operation.
Note the condition of bulbs, lenses and
wiring. Change bulbs at the prescribed
intervals. Attachment hardware, junction
boxes and conduits should be weather-
tight and secure. Make sure the tower
lights turn on (and off) at the proper
times, and that the strobes change in-
tensity at the appropriate north-sky il-
lumination levels. The operator should
be able to detect tower light failure from
the station control point. (This is a re-
(uirement, not an option.)

* Guys. Guy wire tension should be
measured and recorded. Inspect all guy
wire clamps and turnbuckles for rust and
tightness. Verify that the turnbuckles
have an anti-turn cable properly in-
stalled. Check for proper guy wire
grounding. Inspect the condition of guy-
damping systems and ice-sliding preven-
tion hardware, if installed.

* Antennas and supports. Inspect the
hardware used to secure antennas and
feedlines. A poorly attached feedline or
antenna could break off, and possibly

* foundation. T'he inspection should in-
clude a thorough examination of the

Routing Switchers(St-. A,‘
{24, 16 12,8,4,2 slallons}

= Tin/i6-out (3
Video & Audio Dist. Ampls. Video/Audio
ist. 2 2-in/24-out Audio 3
OPAMP LABS INC (213) 934-3566

1033 N Sycamore Av LOS ANGELES CA, 90038

RGB-Sync Dist. Ampls

{ Tape, Phono, '

Osc, Trans.,
Video, ACN,
Pwr. Supp.

Press Boxes
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VIDEO
PRODUCTION &
PACKAGING SUPPLIES

Immediate Shipment « Competitive Pricing

PolyQuick
1243 Rand Road Des Plaines IL 60016
Phone: (708) 390-7744 Fax: (708) 390-9886
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Ask for our Free Catalog
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® Front panel accessible level controls ® Plug-in screw-clamp terminals

svsrems BN

e

CONEX

P.O. Box 1342 Bellingham, WA 98227 12061 734-4323

Circle (46) on Reply Card

4 )

THE NEW WERIES FROM bvs

Flawless LINEAR KEYS of anti-aliased DVE’s and CG'’s.
Halos, comet tails, air brushed edges and sparkles are
no longer a keying problem.

FOUR MODELS WITH FEATURES
AND CONTROL SYSTEMS FOR
EVERY APPLICATION.

qgwdmy—aﬂ-q

¢ Downstream or stand alone
* Frame accurate mix to key, fade to black
¢ Serial remote control e GPI interface
¢ Key source input switcher e Processed black
* Key set memory e Preview output
¢ Internal key area masking

broadcast video systems Itd.

40 West Wilmot St., Richmond Hill, Ontario L4B 1H8
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Telephone: (416)764-1584 Fax: (416) 764-7438
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No Matter What
You Look For In

A Broadcast Tower,
Reliability Is

The Bottom Line.

Formerly
Fort Worth Tower, Inc.

Building a broadcast tower requires a
lot of down to earth choices, especially
with towers over 1,000 feet.

At FWT our goal is simple—
protecting your valuable investment
while keeping your broadcast
transmission up and running, without
interruption.

That’s a choice you can live with.

Our custom-designed towers will
meet all your exact broadcast
requirements. And with over 30
years experience, FWT offers the
most reliable, cost-effective solutions
for your broadcast applications.

So, whatever you’re looking for in
broadcast towers, you’ll find it at FWT.
Give us a call today and we’ll send you
more information. I¢’s time you took a
closer look at FWT.

1-800-334-1481.
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ground around the guy anchors and tow-
er base. Check the earth around these
fixtures for settlements, movement, ero-
sion, standing water, drainage and root
growth that could damage the founda-
tion. Note the overall condition of the
concrete at the base of the tower. Look
for cracking or splitting, chipping,
honeycombing or low spots that could
collect moisture and contribute to an-
chor bolt corrosion. Check the condition
of the grout and the tightness of the nuts
on the tower base. Also, inspect the tow-
er grounding connections and the con-
dition of the tower’s lightning-protection
hardware.

Although it may seem like an obvious
task, detailed recording and filing of
maintenance information from such in-
spections is rarely kept as accurate or
current as it should be. Such documen-
tation is iinportant to future tower main-
tenance. It may also be your best ally
if the tower ever falls and your station
is sued, or the insurance company de-
cides to challenge you on the tower’s
structural integrity.

Call before you add
Self-made tower disasters are often the
result of owners adding additional equip-
ment without first consulting a qualified
tower engineer. Never place more anten-

nas or feedlines on a tower than it was
originally designed to support. Consult
a structural tower engineer if you do
need to add equipment. Often, a tower
can be modified to increase its capaci-
ty. However, never attempt such work
yourself, consult an expert. Overloading
a tower without consulting the manufac-
turer not only increases the risk of tow-
er failure, but it may also make the op-
erator liable.

Consult the EIA and local building
codes for wind- and ice-loading require-
ments. Load restrictions vary, depend-
ing on the tower’s location. Towers on
coastlines are more susceptible to gale
winds, hurricanes and salt erosion. Tow-
ers in the Midwest are subject to heavy

icing and other extreme conditions, so
know the official wind and ice rating of
your tower and be sure it meets the lo-
cal requirements.

When disaster strikes

When disaster strikes a tower, first de-
termine if any of the tower can be sal-
vaged. Depending on the degree of dam-
age, it may be possible to reuse some
parts in restoring the tower. Most natu-
ral disasters, however, leave behind a
twisted pile of steel with little chance of
repair.

Once a tower has been damaged or
destroyed, the operator must restore the
tower and its equipment as quickly as
possible. Preplanning can help.

A tornado once struck a 300-foot-
guyed tower near Bloomington, IL, at 8
pm. on a Wednesday. The tower crashed
to the ground with no chance of salvage
or repair. As part of a preset disaster
recovery plan, the tower owner kept an
emergency tower on hand at its Texas
headquarters. Six hours after the tower
fell, the emergency tower, along with es-
sential equipment and antennas, was put
on trucks headed for the lllinois site.

The wrecked tower supported 12 an-
tennas when it went down. The emer-
gency restoration tower was designed
for only nine. Fortunately, engineers
were able to design quick modifications

(13 B s ® o)

|
i
|
B
|
]

1

J

FP410 ENTELLIMIX

MASTER

The new Shure FP410 is not just another pretty face.
It's a whole new concept in portable mixing; one that
forever solves the nagging problems of multiple open
microphones. By automatically keeping unused micro-
phones turned down, the FP410 dramatically improves
your audio quality.

70 Broadcast Engineering July 1991

SetIt And

The secret: Shure IntelliMix — the patented opera-
tional concept behind the revolutionary FP410. It
thoroughly shatters existing standards for portable
mixer performance and ease of operation.

Just set your levels and flip the switch to “Automatic”
Shure IntelliMix does the rest.

(1 Its Noise Adaptive Threshold activates micro-
phones for speech but not for constant room noise, such
as air conditioning.

wwww.americanradiohistorv.com
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so the tower would meet the 12-antenna
load. After a rapid cleanup of the old
tower and site, the new tower, stacked
with antennas and waveguides, was fully
erected by 11:30 p.m. the following Sun-
day. Service was completely restored
Monday morning (only four days after
the tower's fall), with a minimum loss of
revenue.

Having access to an emergency tow-
er as part of a disaster plan lends to rapid
deployment and minimum downtime. If
you don't have an extra tower available,
you may be able to find a tower manu-
facturer that has a supply of towers for
backup purposes. If a tower goes down
and the manufacturer has to build the
tower from scratch, it increases the
broadcaster’s wait to get back on the air.
Downtime translates into lost dollars,
and every hour counts,

Don't be surprised

The first step toward preventing a ow-
er disaster lies in regular inspections and
thorough preventive maintenance. The
second step lies in developing contingen-
cy plans before disaster strikes. This ad-
vance planning will help you recover
more quickly when and if disaster does
strike. These two activities can help your
station minimize the financial loss that
often accompanies the damage or loss
of a tower.

Generator maintenance

By Morgan Smith

A backup generator is only valuable
if it will start when needed and carry the
required load. A properly and systemat-
ically maintained standby generator will
last for many years, and will start and
run when it is needed. This article lists
11 tips for maintaining generators and
establishing a scheduled maintenance
program.

o [nformation. The primary source of
information on a generator is the man-
ufacturer’s specifications and recommen-
dations booklet. This, together with the
manufacturer's local representative, will
provide you with everything you need
to know about your emergency power
system — from oil type and viscosity, to
what items should be included in a rou-
line maintenance program.

The next important information
source is a log book of maintenance ac-
tivities. Make a simple generator per-
formance check list and put it on a clip-
board near the generator controls. (See
Figure 1)

Smith is a building engine;ring managerTn Sait
Lake City, with experience in broadcast properties.

o Generator exercise. The less an en-
gine is run, the harder it will probably
be to start. A good rule of thumb is to
exercise the generator once a week. Run
it long enough to warm the engine
thoroughly. This will drive out moisture,
prevent rusting and stop water from ac-
cumulating in the oil. Periodically ob-
serve engine temperature during oper-
ation to ensure that it is normal. Check
alternator current and voltage during
operation to make certain that the bat-
teries are charging properly.

Load testing, working the generator
up to its rated capacity, is an important
and often neglected part of a generator
run program. Load tests should be per-
formed annually. Some facilities do them
monthly. Use the tests to discover prob-
lems or to ensure that none exist. Docu-
ment these tests as part of the genera-
tor maintenance program.

Some facilities have convenient loads,
such as snow melt systems in driveways.
A facility can also rent a dummy load.
This can help accurately measure the
generator's output and frequency.

When testing, check the AC waveform
with an oscilloscope. Look for flat-
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l BATTERY TEST MANUAL AUTO LIMITER IN -t

'FP410 Mixer shown actual size.

Forget It.

[7 Its MaxBus limits the number of activated micro-  task of turning microphones on and off.
phones to one per talker. For a closer look at the world's first portable auto-
[0 Andits Last Mic Lock-On keeps the most recently  matic mixer, call for more information including the
activated microphone open until a newly activated article “Why Use An Automatic Mixer?”.
microphone takes its place. We think you'll agree: The Shure FP410 is automati-

With Shure IntelliMix, you'll get a “seamless” mix  callyaclassic.
that’s as close to perfect as you'll find. Providing the Call 1-800-25-SHURE. The Sound Of The P'rofes-
cleanest, clearest sound you've ever heard from sionals®. Worldwide. ®

aportable mixer. And freeing you from the tedious
Circle (52) on Reply Card
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topping at fult load or other forms of dis-
tortion. If problems occur, contact in-
dividuals trained in the service of load
and speed regulation devices to obtain
corrective maintenance. Usually, the
representative can determine the cause
and provide a remedy.

* fuel A generator needs an adequate
supply of clean, fresh fuel. Gasoline and
diesel fuel deteriorate with age (gasoline
separates, diesel turns to jelly). Additives
can extend diesel fuel storage life. Ex-
ercising the generator provides an op-
portunity to use and replenish fuel.
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Document the overall age and condi-
tion of the fuel. If the fuel becomes too
old, it may be necessary to pump the
tank and replace it with a fresh supply.
Some fuel distributors are willing to
work with customers on an exchange
program.

Frequently check liquid petroleum
and propane tanks for leaks. These fuels
are heavier than air, and leaks tend to
accumulate in low spots, which can be
extremely hazardous.

Local codes are becoming more spe-
cific about fuel storage. Underground
storage tanks may rust through and be-
gin to leak. Many facilities are replacing
underground tanks with above-ground
tanks, or are installing underground
tanks that are corrosion resistant. Check
local codes when considering any tank
modifications.

* Engine oil. Change engine oil as of-
ten as necessary to keep it clean. At the
minimum, follow the manufacturer's
recommendations. In units that are not
used often, change oil on an annual
basis.

Warm the engine thoroughly before
the oil change. This will suspend sludges
and solids for removal with the oil.

Have an oil analysis performed annu-
ally. The cost is minimal and worth the
effort. The lab report will indicate the

The Second Generd ion

FS-10 and FS-8

At NGec I Synchronizers
— { -

EXPANDED FEATURES:

® Ten Bit and Eight Bit

® D2 Architecture with D2 Parallel Output
® Dual Input with Auxiliary Standby

m 1, 2 or 3 Line Video Advance

@ Exceptional Hot Switch

@ Omni-Comb Filter

@® MICROTIME

For a free dlemonstration tape
or information contact us at
- c 1-800- 1570

)3
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1: a fully digital transmission processor
for all
broadcast
environments.
2: Featuring:
No clipper,
meaning no
clipping
artifacts; 4-band compressor and 4-band
limiter; 10-band graphic EQ; 9" VGA
touch-screen equipped video monitor;
factory-loaded sound library; on-air A/B
comparison. User installable options will

include a AES/EBU digital I/O and Stereo
Generator.

l

®
\l I digital audio transmission g processor |

6632 Central Avenue Pike 8 Knoxville, Tennessee 37912 1 (615) 689-2500

AUDIO
ANIMATION

Euro-Distributor Info: JWM (M) Ltd., P.O. Box 115, Swindon, Wiltshire, SN2 1DA. England
Phone: (Int. 44) 637 877170 1 Fax: (Int. 44) 637 850495 Circle (54) on Reply Card
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presence of exiraneous material in the
oil (babbitt from bearings, cast iron,
steel, aluminum, acids, water and fuels).
Use these results to determine normal
or abnormal engine wear. Use year-to-
year comparisons tp evaluate engine
condition and special maintenance con-
siderations. Ask your generator rep-
resentative to recommend a lab.

e Filters. Clogged air filters rob engines
of power and fuel economy. Generators
may have olil filters, fuel filters, air filters
and, sometimes, filters over the radiator.

Change oil filters with the ail, and check
or change all the other filters at the same
time. The oil change is also a good time
to perform other maintenance items,
such as checking coolant levels, servic-
ing batteries and changing belts. Give
the engine a good run afterward to
check for leaks and ensure proper op-
eration.

* (Coolant. The more a generator runs,
the more its coolant levels should be
checked. Never wait more than a month.
Use a good grade of antifreeze, even

Phone: (818) 830-4054

How to Change
Your Sony BVH-2000
for the Better

Switch to Saki’s premium quality Audio Post
Replacement Heads for superior scunc,
smoother tape handling and up to
10 times the head life.

Saki heads match factory specs in all
respects bul one: Ours are -nade cf ferrite,
not metal, 2 they cost a pramium: prica—
about 20% more than the factor®

replacement.

But what a change for the Letter.

Ferrite is much denser than metal so we
can polish our heads smootker tc protect
your master tapes. And, ferrite is muck:
harder, so h2ad wear is vasily reduced. You
can maintain audio quality ~itheu: fre-
quent head adjustments.

Every Saki head is sold wit 2 gua-antee of
your 100% satisfaction, or your money back.
Call us now [or off-the-shelf deliverv.

SAIsI
M - ook Us el
SAKI MAGNETICS, INC.
26600 Agoura Road, Calabasas, California 91302

Telex 244516

Fax (81%) 83(-6Zz42
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though the generator might be in a hot
climate. Cooling water can rust engines.
Antifreeze contains inhibitors that coat
and protect metal surfaces. When an-
tifreeze becomes contaminated or dirty,
replace it.

* Batteries. A hand crank is not stan-
dard generator equipment, so generator
batteries are important. Stationary back-
up generators usually have a battery
trickle charge circuit that is powered
from the building's electrical system. Its
purpose is to maintain charged batter-
ies. If the charger current is too low, the
battery will run down; too high of a cur-
rent will boil the battery dry, and may
destroy it. The battery manufacturer can
specify the correct maintenance charg-
ing current and voltage.

Consider installing a second set of bat-
teries equipped with a separate starting
solenoid or heavy duty manual alterna-
tor switch. If one set should fail, it will
not take long to engage the second set
to start the generator.

Battery maintenance consists of
checking electrolyte levels and charge
levels using a battery hydrometer. Elec-
trolyte specific gravity relates directly to
battery charge condition. Check batter-
ies weekly. Check battery cable connec-
tions at battery terminals, solenoids and
starter terminals for loose connections.

Batteries can be dangerous, and ex-
treme care must be taken when work-
ing with them. Large batteries have high
short-circuit current, so protect them
from short circuits and mechanical dam-
age. Do not short-circuit a battery or ter-
minal connection to ground, because
damage to tools, batteries or personal
injury may result. Do not store batter-
ies directly on concrete floors, because
concrete affects batteries. Battery acid
can burn clothes and skin, so use cau-
tion and wear protective clothing and
goggles. It is good practice to have a face
and eye wash station close at hand when
doing battery maintenance.

® Block heaters. Most diesel generators
need block heaters, which keep the en-
gine block warm. Such heaters are also
a good idea with gasoline or LPG-fueled
generators in colder climates. Block
heaters are electrical heating elements
that extend into the engine water much
as the elements on a home water heat-
er. A temperature switch controls the
heater output. A quick look at the en-
gine temperature gauge when the en-
gine is not running provides a good in-
dication of block heater operation.
Check with the manufacturer for recom-
mended block standby temperatures.
Check the heater elements and temper-
ature switches monthly or at the man-
ufacturer’s recommended interval.

® Exhaust systems. Exhaust systems of-
ten extend through a building to the out-
side. Check pipes to ensure that they are
free of combustibles and are sufficient-
ly removed from combustible building
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members to prevent fires. Check exhaust
systems for leaks, rust and blockage. To
prevent water from running into the en-
gine during stormns, make sure that the
top end-closing system works. Put these
checks on a monthly list.

o Transfer switches and wiring connec-
tions. Check wiring connections each
year. Loose connections generate heat
that destroys switch gear and terminal
boards. Before tightening a connection,
disconnect the power source, and use a
reliable volt meter to verify the circuit
is not energized. If circuits cannot be
turned off, an infrared scan can detect
heat from loose connections. Perform in-
frared scans while the circuit is under
high loads.

Check transfer switch contacts for se-
vere pitting and wear. Replace worn con-
tacts — do not file them. Check timing
on automatic transfer switches. Translers
must be made "in-phase” to avoid pow-
er bumps. Out-of-phase transfers can
damage equipment, blow fuses and trip
circuit breakers. Your local representa-
tive can assist in solving transfer timing
problems.

Exercise circuit breakers regularly. Cir-
cuit breaker contacts are self-cleaning
by the wiping motions of closing and
opening. Exercising breakers minimizes
breaker overheating and nuisance trip-
ping during normal loads.

Every department in the station may
feel their special project deserves to be
powered by the emergency power sys-
tem. But emergency circuits are just that
— to keep the station on the air in an
emergency with only minimum capabil-
ities. Too much extra equipment may
overload the generator.

e Cleanliness. Keep the generator area
clean. Watch for oil leaks, and repair the
generators when they occur. Water
pumps occasionally lose a seal and leak
antifreeze, which can lead to low cool-
ant levels and engine overheating. Re-
place cracked fan beits.

All these conditions are easier to spot
if the generator room has a clean floor,
and the generator is wiped down occa-
sionally. A clean environment demon-
strales competence and concern for safe-
ty. This can go far toward calming the
concerns of fire marshals and building
inspectors.

A final note about safety: generators
are remotely operated mechanical
devices that burn highly combustible
fuels to produce electricity. This makes
the generator room one of the most haz-
ardous locations in the station. Never
work on the engine without disabling
the remote or automatic start system.
(Test start from the remote-control point
when you are done to make sure you've
re-enabled the system). Work calmly and
carefully on the electrical system. Never
attempt to do maintenance in the gener-
alor area if you are drowsy or smoking.
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Camera cable information from the
company that knows hest...Mohawk!

Mohawk offers superior broadcast camera cable and a free,
newly expanded camera cable and connectors information kit!

if the job demands flawless broadcast transmission, order the best cable—Mohawk. Count
on Mohawk'’s quick response to assembly orders and repairs ta save you precious time.
QOur expanded product line features:
o Ultra-flex VTR cable assemblies for Hitachi, lkegami, Panasonic,
Sony and others
o Slimline studio camera cables
» Waterproof, high strength
three-piece connector design
e Customized lengths

Mohawk's entire team of
engineers, technicians, and sales
and service professionals are
committed to providing product
and service excellence. Our strict
performance standards exceed even
industry requirements.

Get your information from the
reliable source! Mohawk's new
edition of the TV camera cable and
connectors information kit is available
free. Just call or write Mohawk today!

Wwire and Cable Corporation

9 Mohawk Drive ® Leominster, MA 01453 » (508) 537-9961 & =
Toil free: 1-800-422-9961  In MA: 1-800-642-9961 o
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Audio control

By AIR

® Model 500TV: microphone processor
for TV studios, remote locations; inputs
match mic to line levels; servo-balanced
output avoids ground loops in console in-
stallations; combines compression, de-
essing, expansion and equalization to re-
duce hollow room noises and effects; pro-
tects against studio environment noises.
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FO data link
By BT&D Technologies
* XMT1300-1.2, RCVR1201-1.2: “Logic-
to-Light” transmitter, “Light-to-Logic” re-
ceiver for high-speed fiber-optic link with
logic-level interface; data rates to 1.2Gbit/s
to distances of 10km; 28-pin DIP packages
have 1.5x1x0.25" dimensions.
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FDDI link

By AT&T Microelectronics

* ODL 125 series II: light-wave data link
with transmitter, receiver modules; per-
mits communications between computers
using FDDI standard at data rates in 20-

INew products

125Mbit/s range; 1,300nm wavelength
permits typical link spans to 3km. (ODL
70 similar, permitting high-speed and low-
speed operation.)

Circle (352) on Reply Card

Digital meters

By DI International

* DPM301, 302 series: digital panel
meters covering +199.9mV to +600VDC
and +1.99uA to +1.999ADC; five models

each available for voltage or current
needs; 0.56-inch LED indicators; floating
input; automatic zero, polarity; overrange
indicators; connector, mounting bracket
supplied.

Circle (356) on Reply Card

Animation equipment
By Digital Arts Film & Television
* Motion controller: transputer-based
motion control system; portable unit oper-
ates in real time; multi-axis motion per-
mits 360° pan, 270° tilt; hand-held remote
or computer console control; operates on
horizontal or vertical rail; adapters avail-
able for most 16mm, 35mm and video
cameras.
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Product literature
By Pomona Electronics/ITT
* Test accessories catalog: 140-page
publication spans a wide range of elec-
tronic testing products; test clips for
microprocessors to measurement probes
and probe adapters; accessories for SMT
devices.
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(VIDEOD A's”

47" x3.7" x2.2"

RF IMMUNE!
GOES ANYWHERE

1xd4or1x5
Gain-Adjustable from
Sto 1.5 Volts

Equalization-Compensates
for 1000" of RG-59/U
Response-.5dB at 10MHz
Propagation Delay-
100Nsec

5175

MANY OTHER AUDIO AND
VIDEO DA’s AVAILABLE!

SAS

Sierra Automated Systems

The SAS 32000 Series Routing &
Mixing System sets new standards
in audio routing and automatigg

Our full unlimited summing capability permits Mix
Minus, Teleconferencing, Automated On-Air Mixing,
Monitoring Systems, and flexibility for any applica-
tion. We listen to your needs, custom and turnkey
systems are our specialty!

Featurss: Advanced Multi-Processor Architecture Dual Redun
dant self-contained Power Supplies, High Density Central Matrix,
+28dBu Max. Input/Output Level, PC/Terminal Interface, > 114dB
Dynamic range, Easy Field Expandability, and more!

Our Clionts inclede: ABC Radio Network, Ameritech Carp., NPR,
Wait Disney Studios, Westinghouse Broadcasting, WTVN, &
others

Manufactured by: Sierra Automated Systems
2112 N. Glenoaks Blvd., Burbank, CA 91504
TEL: 818-840-6749 FAX: 818-840-6751

Distributed by: RAM Broadcast Systems Inc.

CLEAN
PATGH BAYS
DOWN
TIME

VERTIGO BURNISHERS AND INJECTORS
RESTORE ORIGINAL PERFORMANCE

TO YOUR PATCH BAYS

VERTIGO 1/4” TRS AND TT BURNISHERS:

Each used to eliminate noise caused by contamimation
of main contacts in normal paiching situations.

VERTIGO 1/4” TRS AND TT INJECTORS:
Each allows injection of cleaning solvent in breaking
contacts (normals), to eliminate intermittency that
occurs when palch cord has been removed.

ONLY $34.95 Ea. (Cont. USA) Piease write

for additional information and order form. Used by
Professionals Worldwide. US Patent No. 4,733,678

VERTIGO RECORDING SERVICES
12115 Magnolia Bivd. # 116
North Hollywood, CA 91607

Telephone: (818) 907-5161
Fax: (818) 784-3763
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P.0. Box 3100, Barrington, IL 60011-3100
TEL: 708-382-7575 FAX: 708-382-8818

142 SIERRA ST. @ EL SEGUNDO
CALIFORNIA 90245
k(213) 322-2136 )
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At Ampex,we engineer so you can Create.

298 metal particle
formulation enables
the use of higher car-
rier frequencies for
greater reproducible
bandwidth and

improved signal-to- L/ f

noise ratio for bright, y
sharp pictures even 4
after multiple
generations.

\'\.

198 high-energy — N
cobalt-modified oxide %
formulation delivers

excellent RF output,

chrominance, and

luminance for crisp

colors.

Identitication tabs —
allow machine to sense
tape type and adjust for
thickness. hub diameter,
and record current
when using both
RN Betacam and
Betacam SP.

. <@
NN
\.
N
\

Spool-hub bearing
button mounts to
cassette shell rather
than window for
greater stability dur-

Hold-down spring
with precision-ground
ends helps center
spool properly. One-
piece cap design holds
spool securely in
place and protects
against dislodging.

Solid, precision
stainless-steel pins
and low-friction
rollers for smooth
guiding and improved
tape handling.

Brake system securely
locks reel in place
when not in use to
prevent tape cinching.

backcoat formulation
incorporates a tough
binder system to
deliver durability,

- static dissipation, and

a smooth surface

ing spool rotation, «~ _ for low dropouts and
minimizing edge ) « reliable handling.
damage and improv- 5
ing tape handling. \ f’.‘ Y @— High-impact anti-stat
Reinforced sidewall Ny ElaSI.'C houf'{;}% f;)ro
aximum ta ro-

for increased struc-
tural reliability of shell
even under rugged
handling conditions.

tection and minimum
debris-induced
dropouts.

We are as committed to the
engineering of great videotape as you
are to the creation of great video.

That’s why we developed
Ampex 198/298 Master Broadcast
Videocassettes for all your Betacam

1991 Ampex Cerporation

SP applications. And why we devel-
oped it with the same unrelenting
passion for detail that you bring to
your job.

From the tape to the plastic to
the packaging, 198 Betacam and 298
Betacam SP reflect our commitment
to this growing format...and to your
growing needs.

Whether you're in the studio or
in the field, you're assured of the
utmost in reliability and consistent
performance for every application,
including original acquisition, edit-

ing, mastering, ENG, or CART systems.

Ampex 198 Betacam is ideal for

all your ENG/EFP assignments,
while 298 Betacam SP metal-particle
tape is specially designed to deliver
the brightest, sharpest pictures in the
most demanding applications.
Either way, you get Ampex quality
all the way. From the company dedi-
cated to your Betacam future. A
future backed by the industry’s most
acclaimed customer service and
technical support.

Ampex 198 Betacam and 298
Betacam SP. Engineered so you
can create.

AMPEX

Ampex Recording Media Corporation, 401 Broadway, M.S. 22-02, Redwood Ciry, CA 94063 (415) 367-3809
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Video Measuring

DOWN in size
and price
... and UP in
Vpe\cltzlrlsgogzzvzvavemrm . performance

oscilloscope, color frame timing  The PVM-1073 Videc Multi-
with SC/H phase measuremsnt meter. LCD digital readout,
I thelnai et ] no cursors to fumble with, no
drifty CRTs, no graticle
marks to interpret. Automatic
monitor mode with audible
alarm. Dual input electronic
camera matching includes
nonvolatile memory. Battery
or AC operation. +0.5 IRE
and +0.6° accuracy.

W Many more features

W $2,995 list
Avalilable now

Dealer inquires invited

Call NOW

PLATEAU DIGITAL
TECHNOLOGY

12001 Mathis Way + Grass Valley, CA 95949
(916) 2€8-01€0 Pacific « Fax:(916) 268-3986
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High
N5 Pov:rger

Lightning Protection

7/8" to 3-1/8" EIA
LETGRITT 30

208,/240/277/480V

100 KA surge Power Mains

For these and any of our other
450 protectors and grounding systems contac?

KPolyPhaser-|

P.0. Box 9000 ¢ Minden, NV 89423-9000
(800) 325-7170 or
(702) 782-2511 FAX: (702) 782-4476
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Audio accessories
By llar-Ken Specialties
® Product brochure: data on various connectors and a dap-
ters designed to solve audio signal problems; series includes
phono, phone and terminal to XLR connectors, as well as in-
line transformers and attenuators.

Circle (358) on Reply Card

Instrument literature
By John Fluke Manufacturing Company
* 1991 product catalog: features new event counters, timers,
frequency counters, RCL meters and DMMs; 20-page catalog
includes established lines as well as numerous accessories avail-
able through the Fluke dealer network.

Circle (359) on Reply Card

Product literature
By KOBOLD Instruments
* Flow meter brochures: product overview covers a varie-
ty of fluid measuring devices, including items usable in water-
cooled transmitter systems.

Circle (360) on Reply Card

Video drive link

By Communications Specialties

* ScreenSender: transmitter. receiver unit permits PC
TTL/digital RGB monitors to be located as far as 1,000 feet from
computer; may also be used to drive multiple MDA, CGA, EGA
or Hercules monitors from one computer.

S 73
REPEATER

Py ,
pe o ~um—- o

POWER  FROM TRANSMEPEATER
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Computer accessories
By Lamp Technology
¢ B959IT Eternacells: lithium replacements for PC clock cir-
cuits; high-reliability units with 10-year shelf life hold CMOS
memory of clock and PC configuration; available for almost
all computer systems.

Circle (361) on Reply Card

Equipment rental/lease
By Leasametric
* 91/92 catalog: 200-page publication provides detailed in-
formation on test equipment available on rental/lease or pur-
chase plans; large inventory for quick service.

Circle (362) on Reply Card

Lighting control
By William Mcintire Enterprises
¢ ShadowMaster Plus: flexible lighting controller in 3x4x7-
inch package; three 20A dimmer circuits with U-ground con-
nectors; dual-level with flicker generator for special effects; 16
memories include digitized events, including candies, lightning,
firelight and chaser/tracer effects.

Circle (382) on Reply Card
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Power protection

By Liebert

o ActiveTracking filter: institutes surge
suppression, transient and ringing attenu-
ation into power sources for computer and
telecommunications equipment; supple-
ments UPS and power conditioning units;
30-4,000A range in single and 3-phase

models over 120-600VAC; surge current MCI now offers \d for multi channel
capacities to 150kVA per phase. it
Circle (363) on Reply Card broadcasters the LPTV apphcauons.
) new ‘‘All Band”’ Omni and direc-
Power conditioning UHF (CH. 14-69)and tional patterns

By LorTec Power Systems

¢ Series 1000: UPS products for isolation e

High VHF (CH. 7-13)

and protection of computer-based sys- TV Antenna. Only from MCI,

tems; series covers range from 3kVA to This completely the Innovators in

15kVA in 120, 208 and 240VAC inputs and grounded antenna standard and cus-

outputs; eliminates transients, harmonic =N I ' .

distortion, spikes, brownouts and power is insensitive to tom design RF com-

losses. ice build-up and features Low VSWR, ponents for the Broadcast Industry. Call
Low Ionized Radiation and is suitable now for information and pricing.

MICRO COMMUNICATIONS, INC.

Leaders in RF Technology Since 1966.

Tel. (603) 624-4351 » Fax. (603) 624-4822
P.0. Box 4365, Manchester, N.H. 03108-4365

Circle (62) on Reply Card
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Reference chart

By Motorola/Literature Distribution

e USA Frequency Spectrum: color
chart shows changes to allocated frequen-
cies governed by FCC part 15; also in-
cludes coverage to 4GHz with clear indi-
cations of AM, FM broadcast bands.

Circle (370) on Reply Card

Wiring management
By NELCO Products
¢ Releasable cable ties: cable ties of
Type 66 nyton for indoor or outdoor in-
stallations; quick-release design permits tie
to be opened if wiring bundle must be
changed; in 5!/z-inch, 9%/#inch lengths
for bundles to 3-inch diameter.

Circle (371) on Reply Card
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Discount rr_ices
on everything!
Over 300 top quality

product lines at prices

so low we promised
net to print them!

X -' ?

" ° AUDIO “"VIDEO * LIGHTS

OHULL GOMPASS

Consultation: 608/271-1100
«. 5813 Odana Rd., Madison, W1 53719

- 1-800-356-5844

Circle (64) on Reply Card
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Personal workstations
By Modgraph
¢ GX-series computers: portable units based on 80386/486
microprocessors; caching feature option; includes Ultra-VGA
color monitor with 256-color 800x 600 resolution; expansion
slots; hard drive options to 200Mbytes; 3.5-inch, 5.25-inch HD
floppy drives; co-processors, external high-resolution monitor
options available.

Circle (365) on Reply Card

MIDI equipment, data
By Opcode Systems
¢ MIDI Translator: entry-level interface connects a Macin-
tosh printer or modem port and up to three MIDI instruments;
permits computer software to control creation, recording and
editing of music with sequencer or synthesizer; links music
to multimedia presentations.
* Book of MIDI: interactive HyperCard stack with informa-
tion about MIDI equipment; requires Macintosh PC with hard
drive and 2Meg RAM.

Circle (372) on Reply Card

Product literature
By Plitron Manufacturing
* Toroidal transformer catalog: 12-page brochure discuss-
es selection guidelines for toroidal power transformers for re-
placement or original equipment designs; product line includes
audio output and custom application devices.

Circle (373) on Reply Card

Component literature
By DA.TA. Business Publishing
* D.AT.A. Digest: compendium and cross-reference of dis-
crete semiconductors and ICs; high-reliability component in-
formation includes device function, MIL spec equivalents,
military-to-commercial cross-reference, JEDEC/package out-
lines, manufacturer directory.

Circle (355) on Reply Card

Computer-to-video
By Visionetics International
* VGALink: combines video with VGA computer graphics dis-
plays to produce NTSC or S-VHS signals; gen-lock to external
NTSC; overlay, chroma-key, fade features; supports VGA
640x480 mode. .
* DIVA: desktop-integrated video animation system; produces
multimedia productions with image capture feature; combines
graphics with live video; output recordable on industrial VCRs;
suitability for broadcast not stated.

Circle (380) on Reply Card

Monochrome monitors
By Wells-Gardner Electronics
* Customiser Il monitors: P4 phosphor video monitors with
900-line resolution; five 14-inch diagonal CRTs; available with
fixed horizontal frequencies between 15.7-35kHz; 10% linear-
ity; low power consumption units.

Circle (381) on Reply Card

EMI shielding
By Spraylat
¢ Wave Guard: water-based copper paint; produces more than
60dB attenuation of EMI/RFI signals between 10kHz-1GHz;
available in flat, semi-gloss and gloss finishes; significant cost
savings over normal shielding materials.

Circle (377) on Reply Card
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Test signal source
By Standard Research Systems
e Model DS345: synthesized function generator; 1uHz reso-
lution to 30MHz; sine, triangle, ramp and square waves; syn-
thesized modulator for phase linear/logarithmic sweeps and
standard modulation.

Circle (378) on Reply Card

TV/video modules
By Tektronix
¢ 11T5H, 11A34V: video trigger and video amplifier for TEK
11000 series oscilloscopes, DSA 600 signal analyzers; multistan-
dard trigger and wideband amplifier support signal frequen-
cies to 1,280 lines per frame for HDTV and computer graphics
applications; trigger includes display clamping; 4-input device
for component video systems.

Circle ( 379) on Reply Card

EMI measurements
By Rohde & Schwarz
¢ System EZ-10: 4-wire T-network system covering ranges
from 9kHz to 150MHz in two models; designed for electromag-
netic compatibility measurements; permits measurements on
lines that may carry phantom-powering potential, including
ISDN communications equipment.

Circle (375) on Reply Card

UPS protection

By SOLA/General Signal

¢ CPS II power supply: uninterruptible power supply for
computer-based equipment; for 50-60Hz systems in 10-100kVA
power range; 5-section design with rectifier/charger, battery
assembly, PWM inverter, static switch and manual bypass; 91%
AC-to-AC efficiency; sealed lead acid, NiCad battery options.

Circle (376) on Reply Card

Wireless mic accessory

By Shure Brothers

¢ WA 400 amplifier: 2-input, 8-output amplified antenna dis-
tribution unit; permits up to four diversity wireless mic systems
to operate from two antennas; may also be used for eight on-
diversity mic systems; rack-mount unit usable with most wire-
less mic receivers.

Circle (393) on Reply Card

Safety standards data
By Underwriters Laboratories
¢ 1991 standards catalog: guide to new and revised stan-
dards for safety; covers topics relating to the workplace as well
as environmental concerns.

Circle (405) on Reply Card

Product catalog
By RITTAL Corporation
¢ Innovations "90: describes full line of racks, consoles, equip-
ment enclosures for communications, climate control and pow-
er distribution applications.

Circle (390) on Reply Card

TAPESTOR Tape Control System

Simpilifies tape filing and retrieval,
speeds handling.
i smpmmesee  Designed for Beta, Mil and
® VHS, this protective case of
high impact plastic hooks
securely on extruded
aluminum rail, keeps tapes
organized, instantly acces-
sible. Matching ID code on

tape and case for easy
identification.

SPECIAL
—f FEATURE!

» When tape is re-
moved, hinged ID tab
on case flips down
to identify missing
tape.

Toll-free: 800-447-2257

Call or write for FREE sample
Specify: either Beta or Mll, VHS.

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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AES/EBU DIGITAL AUDIO TESTER

solve digital audio interface problems
- QC products before purchase
- verify digital audio satellite feeds

simulate long cable connections

analyse differences in level or protocol
check AES/EBU tolerance behavior

- simulate fault conditions

- generate "ideal" system test waveforms

e, t.c. electronic

/\//f 717 Lakefield Rd. Svite C Westlake Village

'qﬁo/’oc * CA 91361 16:805:373-1828 fax:805-379-2648 )
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1 pilots, few other things are as visible
...or have been around as long.

For aver B0 years, Crouse-Hinds Airpor Lighting has been prowiding the
complede line ofobsnsction lighting for t21 Jowers and

struclures arsund (e woerld,

Crouze-Hinds offers anall naw fine of solid-state Tower Lighting Go:
trollars eaey bo install 2 sery bow maistenancs: Pre-engineered
Towar Lighting ki are available through our nstigewlde

d netwark of Grousé-Hinds5iscking

Dbstrectian Lighting Dig ribulors,

CROUEE-HMDS

AINPORT LIGHTING
1200 Kennogy Aoad
Windgar, C° DBOES
Tnl: {203} 8834300

Far. {209 FB1:4384 1

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

Automation control
By Utah Scientific
* EMC: combines Motorola 68000-series processor, custom
operating system for distributed processing and intelligent ma-
chine control; interfaces with existing Utah Scientific master
control switchers; capability for serial and parallel device
control.

Circle (406) on Reply Card

Monitoring accessory
By Videoquip Research
* HA-2 headphone amplifier: 20W/ channel amplifier unit
drives two headsets; volume level controls for each set of head-
phones; four models available; —2, —2B are desktop units with
unbalanced RCA or /4" TRS input connectors; —2R, —2BR
are rack-mount versions.

Circle (407) on Reply Card

Airflow monitoring
By Warren G-V
¢ SAF series sensor: solid-state unit detects airflow by close
tolerance measurement of ambient temperatures; output drives
logic circuits, alarms, relays for protection against overheat-
ing in air-cooled electronic systems.

Circle (408) on Reply Card

Power line cleanup

By Staco Energy Products

* SPP-2000: AC power conditioner; plug-compatible with al-

most any computer system or product requiring 5-15kVA sin-

gle phase power; distribution panel feature can be customized

with standard NEMA receptacles.

¢ AC voltage controls: 0-560VAC 3-¢ output from 240VAC

or 480VAC 3-¢ input; output voltage selection from raise-lower

push-buttons or FRC-10 series /4% regulation controllers.
Circle (400) on Reply Card

Audio management

By Target Technology

¢ Quad-5 router: enables destination control of four input
signals to any of four outputs; permits mono-sum derivation
from any two inputs; unbalanced X-Y output for CRT display
to monitor stereo coherency; low distortion with signals to
+26dBm.

Circle (69) on Reply Card
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Electrical protection
By Sola/Unit of General Signal
* Interact UPS line: 3kVA and 5kVA units added to series
to cover computer systems such as IBM AS/400 madels,
CAD/CAM workstations, file servers, telecommunications prod-
ucts; LAN and WAN networks; protection against power dis-
turbances, blackouts; RS-232 port for mode control, metering,
alarm messages, threshold level adjustments.
¢ CPC line expansion: additional 60Hz 3-phase systers for
power ratings of 50kVA, 75kVA and 100kVA; protects against
brownout, high voltages, surges, sags, spikes, noise; reduces
odd-order harmonic currents produced by non-linear products
by conversion to near sinusoidal currents.

Circle (396) on Reply Card
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Only one robotic system hasthe
advantage of Vintenexperience.

ICRObWIFT

Perfect playback every time. You have to see
an automated camera system in action to realize they
aren't all created equally. More than half a century of
engineer ng the world’s finest camera support systems
is reflected in Vinten’s MicroSwift Studio Automation.
Here are some of the results:

e Incredibly precise repeatability of all pedestal and
head movements

*® |nstant switchover to full manual control of all pedestal,
pan/tilt functions with traditional manual *‘feel”

¢ Totally automated pre-programmed control

* Free navigating EXY-Ped and height servoed H-Ped
pedestals plus a variety of pan/ilt heads

e High velocity EXY-Ped movement (10" /second), ultra
smooth starts and stops

e Extra quiet for on air operation

e Built-In power backup for absolute positioning without
re-intialization, battery back up to maintain memory

A single MicroSwift system can consist of up to
eight cameras on free navigating and static pedestals as
well as on fixed heads, storing up to 500 shots each.
A wide variety of control system include control panels
that can also operate with a graphics tablet. And now,
there’s a new Touch Screen control system with its own

trim panel.

Continuously evolving — never obsoleting — MicroSwift
offers you everything needed to automate a two-camera
news set, an 8-camera multi-set studio or anything
in between. For more information and all the MicroSwift
advantages, call the n A _
location nearest you. | TVl 4P o

' | -

Vinten Broadcast Inc.,
44 Indian Lane East, Towaco, NJ 07082 (201) 263-4000 Fax (201) 263-8018
South — Coral Springs, FL (305) 345-2630
West — Sun Valley, CA (818) 757-0306
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WE'VE MADE

DEAD AIR

A DEAD ISSUE.

There are worse things in radio than
dead air. But not many.

And if your CD players arent built to
resist tracking errors, you could find yourself
listening to some very embarrassing silence.

Not with the new CD-701 from
Tascam. Its unique disc clamping system is
atechnological triumph that virtually elimi-
nates disc vibration. So you never hear the
awful hush that means a tracking error has
occurred,

What you do hear is the finest sound-
ing CD unit you can buy, with the same
proprietary “ZD Circuitry” praised by two of
Japan's top audio magazines* for eliminating
low-level digital distortion.

Then there’s the optional RC-701
Remote Control with Auto Cue so you can
cue to the music instead of the track (for
even less dead air). Or you can add the Ram
Buffer for true, instantaneous startup.

And with four times oversampling and
16-bit DA converters in an extra-rugged
chassis, the CD-701 is superbly designed for
the broadcast environment.

Can a CD player really deliver this kind
of performance, track after track, disc after
disc? Only if it's a Tascam.

Contact us or visit your Tascam dealer
for more information about the CD-701. And
take the sounds of silence off your playlist.

TASCAM
PR g

| 1]

. m -

Preview

August...

VIDEO TECHNOLOGY
SPECIAL REPORT

« Comparing the Options in
Advanced TV Systems

Engineers need to understand the basics behind
some of the proposed advanced TV systems.
The article looks closely at the theory and tech-
nology involved in some of the proposed sys-
tems. Understanding these systems is the first
step to being able to make knowledgeable
choices in advanced TV equipment. A related
article will compare the various formats for
HDTV audio systems.

« Standards Conversion

Converting between different types of video
signals is neither easy nor impossible. BE takes
a look at the processes available to convert
your signal to one that your neighbor can use.

» Connecting PC Video
to NTSC

Many broadcast stations and post houses are
looking for ways to get the high-quality images
from their PC onto their video recorders and
broadcast chains. The process is not as simple
as it might appear. Editors draw on their ex-
periences in video graphics and PCs to lead a
path to successfully moving images from the
PC to professional video.

+ Digital Audio Workstations
Recent technological improvements have
brought the digital audio workstation to broad-
cast facilities. The article looks at some of the
features found on many of the systems. It also
looks behind the front panel, providing an in-
sight into the technology used.

September...

AUDIO-VIDEO
CONTROL SYSTEMS

« Interfacing Small-Format
Editing Systems

As technology reduces the size and cost of
cameras and recorders, engineers must find
ways to interface the new equipment into fast-
paced editing suites. The article looks at the
requirements of the new small-format equip-
ment, and how the new hardware can be in-
terfaced in edit and post suites.

» Routing Digital TV Signals
Digital TV signals represent new challenges to
control and routing systems. Switching and dis-
tribution of these complex waveforms requires
special equipment and careful planning to
avoid expensive mistakes. The article looks at
some of the new technology that makes the
process easier.

« Interfacing Multiple

Control Systems
Automation comes to life as video and audio
equipment rely on one of two common stan-
dards: SMPTE and MIDI. The problem is when
one standard must talk to the other. The arti-
cle takes the mystery out of connecting what

©1989 TEAC America, Inc,, 7733 Telegraph Road, Montebello, CA 90640, 213/726-0303
*Radko Technology Component Grand Prix ‘88, CD Division, Stereo Sound Component of the Year (1988) & Best Buy (1988)

sometimes appears to be incompatible devices.
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Professional services

East Coast Video 8ystems

ON-LINE Y INTIME

A fuil service
company providing...
* Consultation ¢ Cable Systems
* Engineering & Design * Corporate Facilities
* Installations * Broadcast Facilities
* Training * Teleproduction Facilities

Serving...

52 Ralph Street, Belleville, NJ 07109 (201) 751-5655

NETCOM @0 837-8424

NETWORK COMMUNICATIONS CONSULTANTS
931 TEANECK RD TEANECK, NJ 07666
STATE-OF-THE-ART ENGINEERING FOR AUDIO & VIDEO
* FACILITY PLANNING

* SYSTEM DESIGN
* CAD SERVICES

JAMES TRONOLONE
ENGINEER

ERIC NEIL ANGEVINE, P.E.
consultant in acoustics

specializing in broadcast studio acoustics

910 Lakeridge Drive
405-744-6444

Stillwater, OK 74075
405-372-3949

C_ALL US ;gggegr::gcg:?gz‘uipmem
. HALL —
Electronics

(804) 974-6466

1305-F Seminole Trail « Charlottesville, Va. 2290t

Robert J. Nissen

THE NISSEN GROUP, INC.

Communications Technology Consultants

32 Ridge Drive * Port Washington, New York 11050
(516) 944-5477

TEKNIMAX

TELECOMMUNICATIONS

DENNIS R. CIAPURA
PRESIDENT

11385 FORESTVIEW LN.

SAN DIEGO, CA 92131 (619) 695-2429

PROMOTE YOUR SERVICES

and increase business
for as low as $133 per insertion.
Call 913/541-6745.

D. L. MARKLEY

& Associates, Inc.
CONSULTING ENGINEERS
2401 West Moss Ave.
Peoria, Illinois 61604
(309) 673-7511
Member AFCCE

Classified advertising now available as Classified Dis-
play or By-the-word.

Classified Display: $107 per column inch, per insertion,
with frequency discounts available. 1 inch minimum, 10
inches maximum per ad. Blind ads $40 additional. Read-
er Service number $50 additional. Spot color available for
$150 (color determined by publisher).

By-The-Word: $1.75 per word, per insertion. Initials and
abbreviations count as full words. Blind ads $40 addition-
al. Minimum charge $40 per insertion. No agency discounts
allowed for classified ads.

Contact Renee Hambleton, at (913) 541-6745, for infor-
mation on frequency and pre-payment discounts. To place
your classified ad send your order and materials to Broad-
cast Engineering, Classified Ad Mgr., PO. Box 12901, Over-
{and Park, KS 66212.

REWARD

REWARD

On September 24, 1990, a jury determined
beyond a reasonable doubt that the Play-
boy interference on Sunday, September 6,
1987 originated from CBN, Virginia Beach.
CBN has a Knox K50 Character Generator
which measured close to the incident tape
and CBN allegedly had the transmitter pow-
er and antenna capable of overriding Sat-
com F4 #24. Employee Thomas Haynie, who
happened to be on duty at CBN, was con-
victed of the crime.

The friends of Thomas Haynie will pay a
$10,000 reward for information which will re-
verse the conviction and exonerate Thomas
Haynie. Please contact: Read Smartt, Vir-
ginia Beach, VA 23463, (804) 523-7323.

SERVICES

2 GHZ. VIDEQ MICROWAVE EQUIPMENT AVAILABLE FOR RENT ANYTIME!
21 Channel Selectable 3/12 Watt Portable AC/DC Transmitters &
Receivers with 2 Channel Audio. * Also — Dishes Duatrods
Tripods, Back-up Units, Wireless Cameras, Live Truck & Eng. Crews
= SPECIAL DISCOUNTS for Long Term & Multiple System Rentals

= Emergency/Rush
Delivery Capable
24 Hours a Day
216/494-9303

/-' fl cle, .Ju‘l/; ]
LIVELINK SERVICES

6755 Freedom N W N Canton OH 44720

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 (800) 624-7626.

01-91-tfn

For
Classified
Advertising
or
Professional
Services
information

Call
Renee Hambleton
at (913) 541-6745

h e m e c
I_D COMMUNICATIONS, INC.
1-800-444-0856
Satellite Systems Engineering Design & Construction
T.I. Busting e Tracking Systems  Transportable and Fixed Uplinks
(805) 963-3765 FAX (805)962-0920

427 E. Montecito St., Santa Barbara, CA 93101
Washington DC » Lake Tahoe * Los Angeles » Seattle

MAILING LISTS
AM FM TV
Labels or Diskette

StationBase
(800) 359-2818

JOHN H. BATTISON PE.
CONSULTING BROADCAST ENGINEER,
FCC APPLICATIONS AM, FM, TV, LPTV

Antenna Design, Proofs, Fieldwork
2684 State Route 60 RD# 1
Londonville, OH 44842
419-994-3849

wWwWW.americanradiohistorv.com

STATE-OF-THE-ART, 8 BIT, 4 FIELD PROCESS
PAL BETACAM SP « PAL 1" » S-VHS
3/4" ¢ D-2 0 VIDEO -8 1/2" ¢ HI-8
FREE FED-EX MASTER PICK-UP

FROM ANYWHERE IN USA
SAME DAY/OVERNIGHT TURNAROUND

1-800-USA- DUBI

1-800-872-3

_E._Esi‘i =Y ﬁﬁl@e
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i Classified 7

TRAINING

BUSINESS OPPORTUNITIES

FCC GENERAL CLASS LICENSE. Cassetts recorded les-
sons with seminars in Washington, Newark, Philadelphia.
Bob Johnson Telecommunications, Phone (213) 379-4461.

05-90-tfn

LET THE GOVERNMENT FINANCE your new or existing
small business. Grants/loans to $500,000. Free recorded
message: (707) 448-0330. (PC7) 7-91-2t

HELP WANTED

EQUIPMENT WANTED

HARRIS ALLIED now recruiting. inside Sales Supervisor.
Experienced should contact Tom Harie at 317-962-8596,
6-91-3t

TV TRANSMITTER ENGINEER

Oklahoma PBS affiliate has an opening for
a Network Maintenance Engineer. Compo-
nent level trouble shooting skills are re-
quired. Ideal candidate will have low power
UHF transmitter experience, and a good
working knowledge of microwave systems.
Please send resume with salary history to

ilz8 Personnel Department,
Oklahoma Educational Television Authority,
P.O. Box 14190, Oklahoma City Oklahoma 73113.

AA/EEO

EXPERIENCED TELEVISION MAINTENANCE ENGINEER
for Houston, Texas network affiliate, UHF station. All new
facilities, competitive salary and benefits. Advancement op-
portunities. KXLN-TV, 9440 Kirby Drive, Houston, TX 77054.
Attn: Personnei. E.O.E. 7-91-1t

JIMMY SWAGGART MINISTRIES is seeking audio main-
tenance engineer. Facilities include Neve and Harrison con-
soles. Otari 24-track, Studer ¥4” machines. Must have 2-4
years experience. Contact: Ed Smith, Director TV, 8919
World Ministry Ave., Baton Rouge, LA 70821. 7-91-1t

ELECTRONIC ENGINEER WANTED. A manufacturer of
broadcast equipment located in the Southwest seeks a per-
son with a strong background in analog and digital elec-
tronics with emphasis in audio engineering. Must have
experience with DSP and a strong background in analog
audio design. Experience in broadcasting and broadcast
equipment manufacturing preferred. Company has excel-
lent reputation and good benefits. Send resume only to:
Broadcast Engineering, PO. Box 12901, Dept. 725, Over-
land Park, KS 66212. 7-91-3t

STUDIO SUPERVISOR

WCIA is looking for an experienced technical super-
visor. Applicants must have strong maintenance
abilities on all aspects of studio equipment -
microwave transmitters and receivers, satellite
receivers and controllers, VHF and UHF transmitters,
Must also have supervisory experience scheduling
both operating and maintenance personnel.
Experience in engineering budgeting also helpful.
Must possess an FCC general radio telephone
license and/or SBE certification. Send resumes to:

Engineering

WCIA An Equal
509 S. Neil Street Opportunity
Champaign, IL 61824-0777 Employer

TV. MAINTENANCE ENGINEER. Immediate opening for
a Los Angeles independent broadcast station and produc-
tion facility. 2 to 4 years maintenance experience, includ-
ing CMX-Sony post suite, UHF Transmitters, and familiarity
with DOS. Competitive Salary. Mail of Fax your resume to:
KSCI-TV, ATTN: Personnel, 12401 West Olympic Blvd., West
Los Angeles, CA 90064, Fax: 213-479-8118. 7-91-1t

YOUNG AND GROWING production company in Alabama
looking for a remote engineer. Must be willing and able to
travel and to relocate to Alabama. Needs background in
slectronics. Company will train. Send resumes to: Engineer-
ing resumes, 3430 Lorna Lane, Birmingham, AL 35216,

7-91-2t

BROADCAST ENGINEER wanted for KUCR radio, col-
lege/non-commercial Class A at University of California,
Riverside. Engineer will maintain, install, develop broad-
cast systems, assist in training, production, broadcasts, pro-
vide general administrative assistance, more. Requires:
extensive experience in broadcast systems, FCC knowl-
edge, more. $2,473 - $2,837/mo. Closes July 31, 1991. Sub-
mit resume to Staft Personnel Office, 1160 University
Avenue, Riverside, CA 92521, (Re: Job #91-05-013) AA/EOE

7-91-1t

Broadcast Engineering July 1991

ENG TRUCK in good condition with telescoping mast,
generator, and accessories. Call Mike McKinnon, Chief En-
gineer, WXIN-TV, 317-632-5900. 7-91-1t

ENTERPRISE ELECTRONICS 7900A weather radar re-
ceiver with dual range/memory options. Need good con-
dition working unit. Contact Rick Siebenaller
(419) 249-5562. 7-91-1t

WANTED: USED VIDEO EQUIPMENT. Systems or compo-
nents. PRO VIDEO & FILM EQUIPMENT GROUP: the larg-
est USED equipment dealer in the U.S.A. (214) 869-0011,

04-91-tfn

FOR SALE

COPPER! All sizes of wire and strap for AM, FM and TV.
Construction, counter poise, grounding. (800) 622-0022.
5-91-5t

10

Z SONEX-SOURCE

58 Nonotuck St., Northampton, MA 01060
‘Your Source for Sonex Acoustical Foam’
Best Prices—Nationwide Delivery

800-484-1003 Ext. 0032 413-584-7944
Order  Credit Cards Accepted  Fax or Info

=

I

SONY VTR Transport
Control with JOG
for under $300

DNF Industries (213) 650-5256
1032 N. Sweetzer, #212, LA, CA 90069

COMPUTER SOFTWARE

9100/9000 OWNERS. Replace your TEC 70 terminal with
a PC compatible and our software. Dial-up access with ad-
ditional software. $295.00. Demo disk $20.00. Software
Mercenaries, 1285 West Street, Guilford, CT 06437,
6-91-3t

Looking for a job?
Have something to sell?
Have a professional
service to offer?

Put Broadcast
Engineering’s
Classifieds to work
for you!

¢ BE’s total readership of
nearly 83,000. ..

¢ low, low rates of only $1.75/
word. . .

and

¢ magazine retention of over
1 year for longer exposure
of your ad message

—means you get results
for a very small
investment!—

Just send your classified ad to
Reneée Hambleton, P. O. Box 12901,

Overland Park, KS 66212, or FAX it to
913-541-6697, and see your ad message

in the very next available issue.

FOR SALE

90 - SECTIONS 6 1/8", 192 Ft. transmission line. $200 per
section. 2 - RCA TR-70C Quad VTRs. One operational, one
for parts. $2000 obo for both. 50 Watt ITFS Transmitter,
antenna. $10,000 obo. Sony VO-4800 portable %" VCR
with soft carrying case. Less battery. $700. ALL FOB KOZK-
TV, Springfield, MO. Will Trade! Bill Ellis (417) 865-2100.

7-91-2t

F R E E 56-PG CATALOG

— Complete Ine of audio
modules and accessories for all engineered
sound & broadcast apphcations
MODULAR AUDIO PRODUCTS

1-800-333-7697+516-345-3100°FAX 516-345-3106
DV OF MODULAR DEVICES NC ¢ 1 RONED RD * SHIRLEY NY 11967

TUBES 4CX1000A, 4CX250B, 4-1000A, 4CX15000A, and
more. We carry large inventory, all major brands (EIMAC,
AMPEREX, RCA) Call Stew 1-800-842-1489.  01-91-tfn

The Best Yaluas In used broadcast

equipment are In cur FREE Catalog!
Call, Write or Fax today!

| MICOR VIOED EGUIF’W

5545 N Clark Street, Chicago, lllinois 60640-1222
| 312 334 4300 Telex 910 240 9449 Fax 312 334 4385

www._americanradiohistorv com

SONY, PANASONIC, JVC
Authorized Parts Distributor

SElI ELECTRONICS

2520-22 N. Broad St., Philadelphia, PA 19132
215-223-9400  800-523-0894
FAX: 215-223-9423
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Adovertising sales offices

NEW YORK, NEW YORK
Diane Gottlieb-Klusner
Telephone: (212) 332-0633
Telefax: (212) 332-0663
Mike Trerotoli

Telephone: (212) 332-0632
Telefax: (212) 332-0663

888 7th Avenue, 38th Floor
New York, NY 10106

CHICAGO, ILLINOIS
Vytas Urbonas

Telephone: (312) 435-2361
Telefax: (312) 922-1408

55 East Jackson

Suite 1100 )
Chicago, IL 60604 '

SANTA MONICA, CALIFORNIA
Herbert A. Schiff

Telephone: (213) 393-9285

Jason Perlman

Telephone: (213) 458-9987

Kelly Daugherty

Telephone: (213) 451-869

Nancy Niver NE
Telephone: (213) 395-8004
Schiff & Associates

501 Santa Monica Blvd, Ste. 401.
Santa Monica, CA 90401
Telefax: (213) 393-2381

OXFORD, ENGLAND
Nicholas McGeachin
Intertec Publishing Corp.
Roseleigh House

New Street

Deddington

Oxford OX5 4SP
England

Telephone: (0869) 38794
Telefax: (0869) 38040
Telex: 837469 BES G

TOKYO, JAPAN

Mashy Yoshikawa

Orient Echo, Inc.

1101 Grand Maison
Shimomiyabi-Cho 2-18
Shinjuku-ku, Tokyo 162, Japan
Telephone: (03) 235-5961

FAX: (03) 235-5852

Telex: J-33376 MYORIENT

FREWVILLE, SOUTH
AUSTRALIA

John Williamson
Hastwell, Williamson, Rep. Pty.
Ltd.

109 Conyngham Street
Frewville 5063

South Australia

Phone: 799-522

FAX: 08 79 9522

Telex: AA87113 HANDM

CLASSIFIED ADVERTISING
OVERLAND PARK, KANSAS
Renée Hambleton

PO. Box 12901

Overland Park, KS 66212
913-888-4664

I Classifiedl

FOR SALE

= Power Supply—computer grade: up to 450vVDC
= Transmitting - MICA — Sangamo, Cornefl-Dubilier
= Qil Filled — Non-PCB Oval, Rectangular

Relays e Filters e Transistors
Any Parts starting with 1IN or 2N

1-800-323-0460 FAX 1-802-425-3664
Kellner Electronics, Inc., Charlotte, VT 05445

CAPACITORS OVERNIGHT

SALE: VIDEO / AUDIO / B'CAST
BVWA40, BVP7, BYW507, BYW65, BVW70, BVU800,
BVH2000, BVH2500, VPR6, VPR2B, ‘‘SP”’, ABE-
KAS A-52, CHYRON 4, 3M D-6000, BTS GRAPH-
ICS 5, LAIRD 1700, DUBNER 5K, CHYRON
4100EXB, LAIRD 1500 (C.G.), *‘5850" PACK, TEK.
528/1420 SONY “D2", SONY/IKEG. CAMEHAS
INCL. CCD GV. SWITCHERS.

ALSO STOCK OF: AUDIO RECORDERS, STUDIO
EQUIP; MICROWAVE, ETC. — MUCH MORE.
CAMERA & TRANSMITTER TUBES AND PARTS.
WE ALSO PURCHASE EQUIPMENT. WE NEED C-
FORMAT, SONY D2, BYW70 AND 75, BYW35, ETT.
LEASING AVAILABLE
“If you don’t see it, ask for it."’

FUSION ELEC. L.I, N.Y.
516-887-4660 800-645-2300 (FAX) 516-599-6495

NEW trom DENECKE, INC.

The Dcobe™ Syncbox™
Time Code Generator
for use with the
Denecke Dcooe™T5:1 Time Code Slate
or alone as time code &
sync pulse generator.

DENECKE, INC.
5447-8 Cahuenga Blvd.. N Hollywood, CA 91601
(818) 766-3525 or FAX (818) 766-0269

BROADCAST EQUIPMENT
FOR SALE
UTAH AVS-1 50x60 MATRIX
AlV ROUTER

WARD BECK 7000 INTERCOM
MATRIX (36 x 36)

GRASS VALLEY
1600-3H VIDEOSWITCHER

IKEGAMI HL-79EAL 3 TUBE
COLOR CAMERA

JVC KY320U 3 TUBE COLOR CAMERA

ELCON EA2000 1"
VIDEOTAPE EVALUATOR

SOUNDTRACS CM-4400 24 x
AUDIO CONSOLE

TELEMATION 3000
CHARACTER GENERATOR

ONAN MODEL 125
ODVD GENERATOR 125KW

DIRECT COMPANY SALE!

1-800-331-3735

THOUSANDS OF ITEMS

LISTED BY THE FINEST
POST/PRODUCTION FACILITIES IN THE COUNTRY!

MANUFACTURERS’ & DEALERS’ DEMO STOCK
FOR SALE AT SIGNIFICANT SAVINGS. . .
MOBILE TRUCKS...45 foot fully outfitted Sports
Truck-$800,000; Roscor-built Starfleet KU uplink
truck-$230,000; 1988 30 foot production truck with
2 masts-$150, 000 1979 30 foot partially outfitted
truck-$150,000; Many other trucks from $15,000!!!
COMPLETE EDITING SYSTEMS. . .Complete SP Beta-
cam A/B roll suite with DVE & CG for only $230 000
Complete 1" to SP U-Matic suite-$138,000; Interfor-
mat 1"/SP Betacam/SP U-Matic system-$107,500; U

Matic A/B roll systems from $27,486

BETACAM . . .Sony BYW-70-$27,500; Sony BYW-65-
$19.900; Bosch BCB-65-$21,500; Ampex CVR-60-
$13500; Sony BVW-40-$11500; Sony BVW-10-
$7,500; Sony BYW-35-$8,900; Sony BVV-1A-§3,500;
Sony BVW-25-$5.495; Many more Betacams to
choose.

CAMERAS. . .Sony DXC-M7K-$8,000; Sony DXC-
325K-3995; Sony DXC-M3AK-3,900; Ikegami HL-95D
package-9,495; lkegami HL-79EAL-$12,000 Ikegami
ITC-730A-$3,500; JVC KY-25 (3) camera studio pack
age witripods-$24,926; JVC KY-20UL13-$2,500-
$3,500; Many three tube cameras from $2,500; Many
various lenses to choose from

CHARACTER GENERATORS. . .Chyron 4100-$16,000;
Chyron 4200-$35,000; Chyron Scribe-$18995; Chy-
ron VP-2-$2,400; Quanta Q-8-$8,500. Many CG's as
low as $1,000

DIGITAL EFFECTS & STILL STORES. . Abekas A-53D
w/Warp-$36,000; Abekas A-42 w/3 disc drives, 2 chan-
nels, streamer-$26,500; Microtime ACT-3D
w/pageturn-$9,995; ADO-100 w/Image Innovator-
$33,000; ADO-2000-$30,000; ADO-3000 dual chan
nel wicombiner-$70,000. SO){ DME-450-$6,000; DSC
lllusion-$8,995; NEC E-Flex/Optiflex-$13,500;
GRAPHICS. . .Cubicomp full system-$16,500; Quan
tel Classic Paintbox complete suite-$225,000; Silicon
g‘;%p[;%s Iris 3030-$6,000; Artstar systems from

ONE INCH .Sony BVH-2000/BVT-2000-$38,000; Am
pex VPR-6/TBC-6-$33,500; Ampex VPR-80/TBC-6-
$16,500; Hitachi HR-200B/TBC-200-$11,500; Many
others to choose from

SWITCHERS. . .Grass Valley 300-3AN~$90,000; Fora
PVM-600-$8,000; Grass Valley 100N~$8,000; Echolab
DV-7 w/serial-$4.995; Crosspoint Latch 6112 system
2 ME's + serial adapter unit and audio follow mixer-
$5500; Sony SEG-2000A w/Wipe expander-$4,995

Provid Supply can find what you
are looking for!t Let us shop for you!!

PROVID SUPPLY CORPORATION
(708) 670-PROS  FAX (708) 670-7892

Pro Audio Resources
CALL TODAY FOR SOUND VALUES

Mics—Unbeatable bargains on outstanding product
{show stock and used): MCE 86 short shotgun $185,
MCE 5/6 & 10 Iavs well under $200, M500 ribbon $175
CALL for prices on superb used studio models: AKG
C-12A, C-414s 451; Shure SM-57s, SM-81s- Sennhei
ser MD441-U
Monitors—Newest Smithiine Audio near-fields: MM-1
combine 8” woofer with 2x4 ““NS-10 Kiilers'" CALL
NOW . .USCO Audio near-fields with unigue down
firing sub-woofer—CALL. Large selection used values
JBL 4313/4411/4435, Yamaha NS-10MS, Auratones
Mixers—Soundcraft (Demos) 200B 16x4 Std. $4,465;
200 Deita 16 ch. Std. $4 815 Allen & Heath MOD |
18x8x16 (Used) $5,250; TASCAM M-20 20x8x2
(Used) $5,100. . .CALL
Recorders—Sony MXP-5003V, like new wicenter
ch...TC, chase-lock synchronizer, stand
$5,100. . . Fostex D-20 Pro DAT used on 1 project
$6.,500. . .Otari MX-5050 2, 4 8-trks from
$1,250. . .MCI JH-110LB 1" Video Layback w/remote,
cart $5900. . .Tascam MS-16 (15&30 ips) $5,100; ATR
60/2T center ch . .TC 2-trks CALL
Mobile Audio Studios—"'Summer Special”’ Fully
equipped 45 ft. motor coach with Soundworkshop
50%24x2 console & MCI 24-trk doubles as on-location
vehicle and 3 room studio for under $100,000. . . many
others CALL
Digital Audio Workstations—Par Exceffence PC-based
386/33, 2-trk system, 1 hr. capacity (expandable) hard
disk comes ready to work, full 1 yr. warranty. Puts
random-access, non-destructive editing and mix-to
picture powers with full SMPTE lock at your fingertips
Call for our exclusive, free report *'The DAWs We Saw’
for a comprehensive overview of over 20 workstations
Call or FAX Pro Audio Resources
708-670-7767. . . FAX 670-7892

A Division of Provid Supply Cora—Your comyiele Video Eguipment Resource
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Abekas Video Systems............ 33,49
Acoustical Solutions, Inc. ............ 48
ADC Telecommunications . . ........... 1
AEQSA .. ... 65
AKG Acoustics, Inc.................. 17
AMPEX (AVSD) ... ... 34-35
Ampex Recording Media ............ 77
Anvil Cases, Inc. ............. ... ... 80
Aphex Systems, Ltd. ................ 67
Audio Animation, Inc. ............... 73
Audio Precision . ................... 13
Auditronics, Inc. .......... .. L 43
AZ-USA, Inc. ...... ... 58
Belden Wire & Cable ............... 63
Broadcast Video Systems, Ltd. . ...... 68
Canare Cable, Inc. ................. 64
Conex Electro Systems . ............. 68
Continental Electronics . ............. 44
Crouse Hinds Airport Lighting ........ 82
Dolby Labs, Inc. ................... 30
Electro-Voice .................... .. 55
ESE ... . . 76
Full Compass Systems . ............. 80
FWT 69
illbruck . ... 79
Intraplex, Inc. ...................... 58
Jampro Antennas, Inc. .............. 28
Jensen Transformers, Inc............. 50
JVC Professional Products Co. ....... 19
Lectrosonics. . ................ .. 45
Leitch Video of America, Inc......... 1BC
Logitek .............. ... ... .. ..., 82
Micro Communications .. ............ 79
Microtime, Inc. .. ............. ... ... 72
Microwave Networks, Inc. ............ 21
Milestek ........... ... .. ... ..., 50
Mohawk Wire & Cable Corp. ......... 75
Nady Systems, Inc.................. 66
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50 . ....... 415/367-3809
65........ 800/359-2684
43 ..., 818/767-2929
54 ........ 615/689-2500
10........ 800/231-7350
25 . ..., 901/362-1350
73 ... 800/842-9790
39........ 317/983-5200
a7 ... 416/764-1584
40 . ....... 818/365-2446
48 . ... .. .. 206/734-4323
26........ 214/381-7161
68 ........ 203/683-4300
18. ... 415/558-0200
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56........ 213/322-2136
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51........ 800/334-1481
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70 ... .. 508/486-3722
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13 ... 800/JVC-5825
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69........ 713/782-4592
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76........ 817/455-7444
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2. ... ... 415/652-2411
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Nikon Electronic Imaging ............. 5
QOdetics, Inc. .......... I 9
OEI| Electronic Systems, Inc. ......... 50
Opamp Labs, Inc. .................. 68
Orban, Div. of AKG Acoustics .. ....... 7
Otari Corp. .. ..o 15
Panasonic ................... 24-25,51
Panasonic ...................... .. 37
Pesa America . ................... IFC
Plateau Digital Technology ........... 78
Polyphaser Corp. .. .. ............... 78
Polyquick . ........... ... . 68
Queue Systems .. .................. 50
Riz Transmitter Factory . .......... 52-53
Saki Magnetics ................. ... 74
Schmid Telecommunication . ......... 57
SEl Electronics .. ... 86
Shure Brothers, Inc............. .. 70-71
Sierra Automated Systems........... 76
Sierra Video Systems .. ............. 39
Sony Pro Video Tape ............... 41
TaSCamM . ...t 84
TC. Electronic USA ................. 81
Tektronix, Inc. ........ ... .. ... .. 3
Telex Communications, Inc. .......... 59
Telex Intercom Systems Group........ 27
Thomson Components and Tubes
OFD. ettt 1
Trompeter Electronics . ............ .. 75
Vega, A Mark IV Company........... 42
Vertigo Recording Services . ......... 76
Videotek, Inc....................... 47
Vinten Broadcast, Inc................ 83
VYVX 11
Wheatstone Corporation ............ BC
The Winsted Corporation . ........... 81
3M Pro Audio/Video Products ........ 29
360 Systems ... . ... 60
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The PROM-SLIDE™

the card to play

Whether you're frustrated with maintaining your old master control
slide chain, or tying up expensive equipment for those same few
stills, the Leitch PROM-SLIDE™ is what you've been waiting for.

This single compact card will
ensure that your station ID,
logo, standby message, or
custom test signal is always
available, with full color frame
resolution, at the input of your
switcher.

Play your cards right and call us today to find out more about
the PROM-SLIDE™

LEITCH | .

Leitch Video of America Inc., 825K Greenbrier Circle, Chesapeake VA 23320 - Tel: (804) 424-7920 or (800) 231-9673 Fax: (804) 424-0639
Leitch Video International Inc., 10 Dyas Rd., Don Mills, Ont., Canada M3B 1V5 - Tel: (800) 387-0233 Fax: (416) 445-0595 Telex: 06 986 241
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NEWS & SPORTS —

Wheatstone’s TV-600S offers new fea-
tures allowing ittoexcel in live news and sports
programming. Innovations include a Bus-
Minus™ IFB system that provides a large
number of IFB feeds with bilingual capability, as
well as an emergercy backup systen~. Our new
Event Computer controls channel sources
directly from ycur station's routing switcher or
from the conso e's own onboard switcher.

The systen can store hundreds of events
that can be selecta2d from the conso e or auto-
sequenced. A pha-numeric displays indicate
channel sources ébove each fader. Sources
can be changed during live events for those
last minute updates. An optional eight input
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are-selector overbridge is also available. Itcan
act as a stand-alone dry contact input selector
ar int=rface to the console Event Computer.

~wo stereo master outputs are included for
domesticand international feeds, plus two mono
outpuzs for SAP and mono sum signals. The
TV-500S is available in both mono and stereo
s bgroup formats, with or without VCA'group
mastsrs. Mainframe systems and module
comralements are configured to client
specificetions.

Take advantage of Wheatstone's exper-
iznce and reputation and call our application
enginaers.

@?\Nh@@tftom@@ COPOMOLION 670 vis raroway. syracuse, Ny, 13211 3154557740
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