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An Intel 486 CPU gives you impressive ]
speed today. {f you need more tomorrow,
odd the latest chip for better throughput,
providing more responsive control.

- | ‘ Future compression and networking
technology will slip into standard
\. PC expansion slots. Ybu'_'llnlwuys
have optimal storage capuacity and
— R video quality, as well os improved 3
interfaces ond quicker links to

'Q(gﬂic and automation systems.

DigiStore will let you add removable
media options as they become
available. That means quick, easy
video file transport.

-

. =
— .
s —— ~
S— % -
> 5 S
R | S, __:-, ,
= . Recent ndvances in hard drive e ¢
:: <’-*  technology allow you to ndd a ~

four-fold storage upgrade with just
the addition of a new drive pair.
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The DigiStore Spot Playback System Is
Louded With Impressive Features. But That
Doesn’'t Mean You Can't Load More.

Will today’s “state-of-the-
art” spot playback system
still be that way tomorrow?
It will if it’s DigiStore.

Unlike other systems,
DigiStore’s industry-standard
PC architecture lets you take advantage of technology
as it becomes available, without
major system modifications or costly

overhauls. When there's a new hard

drive with more memory, you drop it in. When
there’s more powerful software, you load it.
As PC technology advances so will your DigiStore.

Thats flexibility no other solution can match.

Maintenance? Make-Goods? Forget It.

DigiStore’s digital technology will save you thou-
sands in maintenance and support alone. No broken

tapes. No dirty heads. No more decks

E?mﬂﬂ to recalibrate. Just superior digital
performance, reliability and clarity.

m And forget the problems of

it industry rewinds, prerolls and TRELs. DigiStore

accolades mean

automatically retrieves and plays each
anything, your

DigiStore’s future  spot as scheduled. Instantly. Make-
erformance will . :
4 goods from miscues and mechanical
be rivaled only

by its past. failures become a thing of the past.

DigiStore combines instant access and digital clarity
for superior spot playback.

DigiStore Gives You Connections.

DigiStore plugs easily into

your existing system thanks to

a wide array of connectivity
options. In fact, it links 10 your
traffic department, scheduling
and external automation systems (including
Dynatech’s own TAS) right out of the box. No system

offers more interfaces.

Is DigiStore For You?
It's Your Call: 800-453-8782, ext. 101.

Because it's a preduct of Utah Scientific, you can
be sure DigiStore is designed and built by people
who’ve been turning out quality -
broadcast solutions for fifteen
years. And of course you'll get our

celebrated 24-hour, 7-day service.

Call 800-453-8782, ext. 101 [Z

to find out more about all of pigiStore gives
you more than twice
the capability in

half the space.

DigiStore’s impressive features,
or to arrange a free demonstration.

When you consider cost! reliability and flexibility,
DigiStore is today's #1 choice for spot playback

systems. And tomorrow’s.

utah scientific

| ¥viIiDEQ Gnoul|

Alpba Image. Cable Products, Colorgrapbics. da Vinei, Digistore, EMC, NewStar, Quanta, 1iah Scientific
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HDTV Transmission: What are the Options?

By Howard G. McClure

Understanding the differences between HDTV and NTSC will help broadcasters
prepare [or transition.

TV Transmitter Technology
By Don Markley
A wide range of choices in options and f[eatures are available.

Automated TV Signal-Strength Measurements

By Philip Hejtmanek

Here's how one station produced its own impressive array of reports on TV
signal quality in its market.

Antennas for NTSC/HDTV Simulcasting

By Joseph A. Zuba
Factors alfecting performance include antenna bandwidth, pattern and
mounting.

Field Production Cameras

By Marcus Weise
Tools for shooting video in the field continue to improve.

ON THE COVER:

Broadcasters are uniquely different from other entertainment deliverers in that
their link with the consumer is wireless. This month’s cover photo shows a high-
power, multitransmitter FM combiner for a Harris-built transmission facility. Photo
courtesy of Harris Corporation, Broadcast Division.
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and 2 Lux KY-19 Cameras.

Introducing the JVC 1.5 Lux KY-27B

'v Get your paws on the newest breed of and Full Auto Shooting provide easy operation, and contin-
low-light shooters - JVC's KY-27B 2/3" uous shooting in a wide range of field applications.

PROFESSIONAL  3-CCD and KY-19 1/2" 3-OCD video cameras.

But there are high-performance upgrades that belong only

These super-sensitive cameras have evolved by anticipating to the KY-27B. Like 2/3" CCD’s, which deliver higher
the ever-changing demands of the toughest video profession- sensitivity, and dramatically reduced vertical smear -
als. As a starting point, we utilized the tec}mology of the all for just a tad more than the affordably priced KY-19.

renowned KY-27, and sharply improved several of its key
features. For instance, a unique CCD pixel readout system
enables the KY-27B to shoot in light as low/as 1.5 Lux, and

the KY-19 as low as 2 Lux. Also
achieved are 750 lines of horizontal
resolution, and a 62dB signal-to-noise
ratio. The addition of new field
production accessories like a Triax
System permits operation up to 5,000
feet. Plus automatic features such as
JVC’s enhanced ALC, Extended
Electronic Iris, Full-Time Auto White

We realize different people have different needs, as well
as budgets. And what better way of satisfying both, than
hy offering you a choice of two superh
cameras. At JVC, we don’t just meet
your needs...we anticipate them.

For more information on the KY-27B
and KY-19 cameras, or for the name
of your nearest JVC dealer, please call

1-800-JVC-5825.
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News

By Dawn Hightower,
seniorassociate editor

Broadcasters seek
proposals for COFDM
transmission hardware

A group of broadcast organizations has
issued a call for a coded orthogonal fre-
quency division multiplexing (COFDM)
system for evaluation as an advanced TV
broadcast transmission subsystem.

COFDM uses hundreds or even thous-
ands of individual, closely spaced carri-
ers to carry digital information. COFDM’s
multiple carriers offer potential advan-
tages for broadcasting including increasecd
multipath immunity, improved spectrum
efficiency, optional on-channel repeat-
ers and greater flexibility.

The Request for Quote (RI'Q) being is-
sued includes target performance speci-
fications and requirements for an opti-
mum COFDM system for digital terrestri-
al TV broadcasting in North America.
The RFQ is being issued by the COFDM
Evaluation PProject, a limited liahility com-
pany formed by several broadcast orga-
nizations under the auspices of Capital
Cities/ABC, Fox Broadcasting, the Asso-
ciation of Independent Television Sta-
tions (INTV), the Association for Maxi-
mum Service Television (MSTV). the Na-
tional Association of Broadcasters (NAB)
and the National Broadcasting Company
(NBC).

An expert group of the FCC Advisory
Committee on Advanced Television Ser-
vice found that COFDM warranted mon-
itoring, but noted there have been no
plans to create a 6MHz COFIDM hardware
system that could be evaluated in the
United States in the current advanced TV
process. Meanwhile. COFDM is being de-
veloped in Europe and Japan as the basis
for next-generation radio and TV digital
broadcasting. The COFDM evaluation
project is being established to evaluate
the technology for TV transmission and
determine whether it’s a superior system
for digital tervestrial TV broadcasting.

For a copy of the RFQ, contact Lynn
Claudy at NAB at 202-429-5340 or by fax at
202-775-1981. For more information on
the COFDM Evaluation Project, contact
Michael Sherlock at NBC at 212-664-5531
or by fax at 212-664-7070).
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CBS stations to equip all
outlets with ATSC ghost

cancellation system

All of CBS TV stations’ owned and oper-
ated outlets will be equipped to transmit
the ATSC-adopted Philips Ghost Cancel-
lation Reference (GCR) signal by the end
of this year. This will allow the CBS sta-
tions to offer an improved picture to
viewers experiencing ghosting in their
operating areas when consumer de-
ghosting products come to market in
1995 from Philips.

WCBS-TV New York, KCBS-TV Los Ange-
les, WBBM-TV Chicago, WCAU-TV Phila-
delphia, and WCIX-TV Miami have made
the noiminal investment in equipment
necessary to transmit the GCR signal.
The two other CI3S owned and operated
stations — WCCO-TV Minneapolis and
WI'RV-TV Green Bay - plan to add the
equipment in the second half of this year,

Preliminary results of an NAB Science
and Technology survey indicate a dra-
inatic increase in US. TV stations trans-
mitting the GCR signal. The latest find-
ings, drawn from 703 responses of 1,200
stations contacted during May and early
June of this year, show a 66% increase in
stations transmitting the ATSC-adopted
GCR signal. Thisis compared to results of
the previous survey conducted last year.

The GCR signal was unanimously adopt-
ed by the ATSC (Advanced Television
Systems Committee) in 1992 as its own
national standard, and has since received
the endorsement of the International
Telecommunications Union (Geneva).

A joint team of engineers and product
marketers from Philips Consumer Elec-
tronics company, Knoxville, TN, and Phil-
ips Laboratories, Briarcliff Manor. NY, is
on schedule to deliver the color TV in-
dustry’s first consumer de-ghosting ac-
cessories in early 1995. Philips plans two
compact Ghost Cancellers at under $200).
One will be specifically for Philips and
Magnavox projection televisions. The
other will be for use with the tuner of any
VCR or cable decoder and any brand of
direct view or projection color television.

Stations wanting more information
about implementing ghost cancelling
technelogy may order Ghost Cancelling:
An Implementation Guide, from the Na-
tional Association of Broadcasters’ ser-
vices department at 800-368-5644.

www.americanradiohistorv.com

BROADCAST

enGINeerING
EDITORIAL

Brad Dick, Ediror

Skip Pizzi, Technical Editor

Steve Epsteln, Technical Editor

Dawn Hightower, Senfor Associare Editor
Deanna Rood, Associate Editer

Tom Cook. Senior Managing Editor

Carl Bentz, Mrectory Editor

ART
Ruth Knotts, Associate Art [irector

BUSINESS

Raymond E. Maloney, President

Cameron Bishop, Group Vice President

Dennis Triola. Hublisher

Tom Brick. Marketing Director

Stephante Hanaway. Gronp Director, Special Projects
Kathryn Buckley. Promotions Munager

Sandra Tomczak, Promations Coordinator

Dee Unger. Director Advertising Services

Nancy Hupp. Adrenising Production Muanager
Susan Jones, Advertisiug Coordinatar

Chris Coughlin. List Rental Sules Represeniative
Doug Coonrod. Corporate Arr Direcior

lulie Neely. Circudation Direcror

Customer Service: 913967-1711 or 800-441.0294

TECHNICAL CONSULTANTS

Eric Nell Angevine. Broadcust Acoustics
John H. Battison. Anrennas/Rudiation
Dennis Ciapura. Radio Technology

Dane E. Ericksen. I E.. Systems Design
Joht Kean. Subcarrier Technology

Donald L. Markley, Transsmission Facilities
Harry C. Martin. Legal

Curtis Chan, Audio/Video Technology

MEMBER ORGANIZATIONS

Sustaining Members of:

* Acoustical Society of America

*» Soclety of Broadcast Engineers

« Society of Mation I’icture and TV Engineers

ABP
WV BPA

BROADCAST ENGINEERING is ediled for
corporate management, engineers/techniclans and
other station management personnel at
commercial and educational raclio and TV stations,
teleproduction studlos, recording studios. CATV
and CCTYV lacllities anci government agencies.
Qualified persons include consulting englneers and
dealer/distributors of broadcast equipment.

Menber, Ainerican Business Press

Member, II’A Internallonal

BROADCAST ENGINEERING (ISSN 0007-1994) is
published monthly (plus three special issues) and
malled free 1o qualliied persons within the United
States and Canada in occupations cescribed above.
second-class postage paid at Shawnee Misslon, KS.
and additional mailing offices. POSTMASTER: Send
address changes to Broadcast Engineering. P.O:
Box 12960. Overiand Park. KS 66282-2960.,

SUBSCRIPTIONS: Non-qualified persons may
subscribe at e following rates: Unlted States ancl
Canada: one year, $50.00. Qualifled and non-
qualifled persons in all other countries; one year.
$60.00 (surface mall): $115.00 (air mail).
Subscription Information: P.O. Box 12937, Overland
Park. KS 66282-2937.

Authorizatlon to pholocopy items for internal or
personal use of speciiic cllents is granted by
Intertec Publishing, provided that the hase fee of
US. 52,00 per copy, plus U.S. $00.00 per page is
paid directly to Copyright Clearance Center, 222
Rosewood Drive, Danvers. MA 01923, The fee code
for users of 1his Transactional Reponing Service is
ISSN 036 [0942/1994 $2.00.00.00. For those
organlzations that have been granted a photecopy
license by CCC. a separale system of payment has
been arranged. ’rior 1o photocopying items for
educational classroom use. please contact CCC at
508-750-8400.

CORRESPONDENCE

Editorial anc Advertising: 9800 Metcalf. Overland
Park, KS 66212-2215. Telephone: 913-341-1300:
Edltorial fax: 913-967-1903. Advrt. fax: 913-967-1904.
© 1994 by Intertec Publishing

All rights reserved.

SINTERTEC

PUBLISHING



www.americanradiohistory.com

QLT T
e
-

Gonstant Gonstant.
Ghange.

ADE’s New LightSwitch — The “Future-proof” Digital Router

As digital formats come and go, so does a lot of expensive equipment. But while changing
formats often requires upgrading cameras, decks and other source equipment, it doesn't have
to affect your switching system.

Introducing the new LightSwitch digital router from ADC. A switching system that literally
doesn’t care what format you use. By avoiding internal reclocking. the LightSwitch router is
able to switch any true digital signal, regardless of format—even ones that don’t exist yet! It can
interface with either coax or fiber and features on-site matrix mapping, group takes, chop mode
and RS232/RS485 control panel interfaces.

So, regardless of what digital format the future holds—from D1 to HDTV-turn on the

LightSwitch router from ADC. For more information
about LightSwitch or our digital video and audio fiber
optic links and DAs, call us at 1-800-726-4266 1| FTelecommunications
or circle the reader service card below. ®
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Hold the boat,

o
Editorial

there’s a better way

Just when our beloved HDTV system is about to be christened, someone has
shouted, “Hold the boat, there's a better way.”

In early 1994, a report prepared for the Advisory Committee on Advanced Televi-
sion Service (ACATS) revealed that Coded Orthogonal Frequency Division Multiplex-
ing (COFDM) offered several potential advantages over the (then) proposed VSB and

QAM transmission systems. One of the most compelling

reasons to consider COFDM, according to the committee's
task force, was its ability to operate satisfactorily in severe
ghosting conditions. Although the advantages of this tech-
noiogy seemed appealing, the Grand Alliance elected to
proceed and ultimately selected the Zenith VSB transmis-
sion system.

But, hold the boat, there’s now a movement afloat that
might turn the tide from the current 8-VSB transmission
system to COFDM, This radical, not to mention last-minute,
suggestion is being offered by a group of leading broadcast-
ers, networks and industry associations.

Under the auspices of Cap Cities/ABC, Fox Broadcasting,
NBC, the Association of Independent Television Stations
(INTV), the Association for Maximum Service Television
(MSTV) and the NAB, a Request for Quote has been issued
for the development of the necessary prototype hardware
to perform the needed evaluations of COFDM. The initial
development cost is expected to be $1.2 million. Folding the
system hardware into the Grand Alliance testing process
will require additional funds. More problematic for broad-
casters is the delay of nine to 15 months required to design
and test the prototype hardware. ls it worth the delay and

6 Broadcast Engineering July 1994

cost? Yes!

There was plenty of talk at the NAB show about COFDM
and the advantages it claims to offer to broadcasters. Its ability to reject ghosts is only
one. It would also permit the use of on-channel, gap-filling repeaters and allow the
optional use of multiple medium-powered transmitters operating on the same
frequency instead of a single high-power transmitter.

These are all crucial performance factors as far as broadcasters are concerned.
With all the potential advantages, where’s the problem?

First, COFDM offers no improvements for cable transmission. Hence, the cable
industry isn't supporting the technology. Second, and more important, the time
required to first develop the prototype hardware and then work it into the Grand
Alliance test sequence could kill the whole idea.

{t's important to keep in mind that we're going to be saddled with whatever ATV
system is finally approved by the FCC for the next 20 to 40 years. ii that system, as a
result of technical choices made now, unfairly penalizes TV broadcasters with an
inferior signal, everyone loses. Broadcasters lose and viewers lose,

Now is the time for stations to join together and support COFDM testing. A few
months delay and a few million dollars spent to develop the best possible ATV system
seems a small price to pay for something as important as the future of the broadcast
industry.

Brad Dick, editor
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Who needs the aggravation?
With the new OPTINIOD-TV
DIGITAL you never have to
worry about poorly mixed
programs, complaints from irate

viewers, or advertisers devising

See spot run without
aggravating the entire audience because it's

foo damn loud.

diabolical new wavs to“punch”
their sound. "T'he 8282 handles
it all quictly, digitally, and
automatically. "T'he OP'TINIOD-
TV is fully progammable to

optimize audio processing of

orban

H A Harman International Company

vour programs. And with built-in
presets, general programming,
news, sports, tilm, fine arts and
other broadcasts will always
sound great at home. Never too

loud, too soft, or too spotty.

1525 Alvarado St San Leandro, CAY4577 USA Phone 13103510 3500 Fay 1931035100500,
© 1994 AKG Acousties, Inc. Orban and O TINMOI are registered trademarks of AKG Acomstics. Ine. Al other trademarks are property of their respectiy ¢ companies.

Circle (13) on Reply Card

www.americanradiohistorv.com


www.americanradiohistory.com

FCC amends rules
governing LPTV

By Harry C. Martin and
AndrewS. Kersting

The FCC has amended its rules and
policies governing the low-power TV
(LPTV) service. This will permit LPTV
operators to request 4-letter call signs
with the suffix “LP” rather than the cur-
rent S-character call signs that consist of
letters and numbers. The FCC also mod-
ilied its acceptance standards for LPTV
applications, and expanded its waiver
policy regarding terrain shielding.
* Call sign requests. By public notice, the
FCC will establish a schedule by which
licensees and permittees may apply for
4-letter call signs. Those stations that
have been operating for the longest peri-
od of time will have the opportunity to
apply first. Permittees will be required to
certify that an equipment order has been
placed, or that construction has begun.
LPTV operators may not request a call
sign used by another broadcast station
unless the stations are commonly owned
or the LPTV operator has obtained the
other station's written consent. In the
event that identical requests are filed on
the same day, the station with the long-
est, continuous broadcast operation un-
der substantially unchanged ownership
and control will be given priority. Full-
power TV stations, as well as AM and FM
radio stations, will prevail over an LPTV
station should they request the same call
letters on the same day.
* New processing standard The FCC
amended its acceptance standards and
no longer requires LPTV applications to
be “letter perfect.” The FCC will accept
applications that are substantially com-
plete, and will give applicants an oppor-
tunity to cure defects or omissions. lf the
defect prevents FCC staff from process-
ing the application, a deficiency letter
will be issued. The applicant will then
have 30 days to correct the defect. If the
defect does not prevent processing of
the application, a deficiency letter will
not be sent until pre-acceptance studies
have been completed or a subsequent
defect prevents further processing. At
that time the applicant will be given 30
days to amend its application. To prevent

Martin and Kersting are attomeys with Reddy, Begley & Marlin,
Washington, DC.
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undue processing delays, the 30-day pe-
riod will be enforced. Corrected applica-
tions will be listed as “Accepted for Fil-
ing” in a public notice, in a lottery an-
nouncement for mutually exclusive ap-
plications or a proposed grant list for
applications that aren’t mutually exclusive.

Did your station meet the June 30

HRSC-2 deadline?
¢ Terrain shielding. Showings of non-in-
terference to protected broadcast facili-
ties on the basis of terrain shielding will
be considered for all LPTV and TV trans-
lator applications. LPTV applicants seek-
ing terrain shielding waivers should fol-
low the existing criteria for demonstrat-
ing non-interference based on terrain
considerations. This can be done by sub-
mitting either 1) detailed profiles of the
terrain in pertinent directions toward the
protected signal contours of potentially
affected stations, or 2) letters of assent
from the licensees of such stations agree-
ing that terrain shielding would prevent
interference, but without surrendering
the right to protection from any actua!l
interference.

Mutually exclusive applicants may use
either of these methods to demonstrate
that their respective station proposals
can co-exist without an interference con-
flict. The FCC will accept a satisfactory
terrain shielding showing for the first
time in response to a deficiency letter.
The commission, however, urges appli-
cants toaddressapplicable terrain shield-
ing conditions in their initial application.

Regulatory fees for fiscal year 1994

This past March, the FCC issued a No-
tice of Proposed Rulemaking regarding
the assessment and collection of annual
regulatory fees. The FCC proposed to
establish three classes of regulatory [ees:
small fees, standard fees and large fees.
Private radio operators, who are subject
to small fees, would be required to pay
their fees for each year of their license
term in advance at the beginning of the
license term. Those subject to standard
fees would pay their regulatory fee, in

wwWw americanradiohistorv com

full, on an annual basis. Regulatees sub-
ject to large fees (TV licensees with an
annual fee exceeding $12,000 and cable
TV systems with an annual fee exceeding
$18,500) would be allowed to make two in-
stallment payments during each fiscal year.

Due dates for each fee category for the
fiscal year ending Sept. 30, 1994, will be
announced in a Report and Order. A dralt
order has been forwarded to the com-
missioners and is expected to be voted
upon in the next few weeks.

The draft order proposes several differ-
ent due dates for regulatory fee payments
for the various services. The FCC will
issue public notices announcing the dead-
lines for fee payments. It is expected to
mail notices directly to regulatees inform-
ing them of the payment deadlines.

Following the FCC's release of the Re-
port and Order, there will be a 30-day
notification period prior to its effective date.

Unattended station operation

In 1992, Congress amended Section 318
of the Communications Act. The amend-
ment eliminated a provision requiring
attended operation of alt broadcast sta-
tions. Consequently, the FCC may now
waive or modify the general requirement
of attended station operation if the com-
mission finds it would serve the public
interest, The Mass Media Bureau is exam-
ining whether to permit unattended sta-
tion operation and is awaiting a decision
from Chairman Hundt concerning wheth-
er to go forward with its proposal. u

Date line

Annual ownership reports or
[ ownership certifications for com-
mercial broadeast stations in the
[ollvwing states must be fited by
Aug, 1, 1994: Morth Caroling, South
Carolina, Winois. Wisconsin, and
California. In addition. TV stations
in California, and LPTVs and TV
translators in Kansag and MNehras-
ki, must file thelr renewal applica-
tions by Aug 1, 14994,
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T here's a lot more
behind a SADIE™ than
you might think. Our job
doesn’t finish when you pur-

iE 2.1

-

»
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SADIE disk editor v2.10

chase your SADIE™ system.

For a start you can tele-
phone for advice, support
or just a chat from early
morning “til late evening. | Pad e W7

& s
seven days a week and '
because we combine our
sales and service into one
customer support opera-
tion, you'll most likely be
speaking to the same per-
son that sold you your
SADIE™. And if your system
stops working ( don't let
anyone tell you "break-
downs never happen!” ) cus-
tomer support will get you il =)
up and running again as

. 3l

=wemsie o[PS the little things that matter
SAD 'E

support team often work

with clients on actual projects. we really understand SADIE™ and the
pressures of audio production. Every SADIE™ user has the latest soft- :
ware - we know you are the best advertisement for SADIE™ so free

software updates are a sound investment for all of us.

Finally, we don't try to make money out of maintaining your
SADIE™ - an extended 3 year hardware maintenance contract will cost
you less than $1,500 and you don't have to purchase it until the end

of the 12 month

complete system

duty and delivery,
where applicable)

free maintenance
period. The price
of a SADIE™ - |

same as ever - a i

for $9.995 (plus :
the odd local tax, :

NEW IN VERSION 2.1

fader, pan and mute
automation DISK EDITOR

auto-conforming 4%

machine control

CMX support FOR FURTHER INFORMATION CONTACT:

i Studio Audio Digital Equipment Inc
even faster Bdllll‘lg 1808 West End Avenue,
Suite 1119,Nashville, Tennessee 37203 USA

TEL: +1615 327 1140
play“st pverview FAX: +1 615 327 1699

background networking

CD-R support

all this in addition to SADIE’s
phenomenal editing an proven audio
processing capabilities. §
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Line 21

By Curtis Chan

The FCC and the EIA have been busy at
work structuring changes in FCC regula-
tions governing the use of line 21 caption-
ing and data services. The new changes
impact not only broadcasters, but manu-
facturers and viewer-activated informa-
tion providers as well. Specifically, line 21
addresses the government-mandated
CaptionVision (CC), a closed-captioning
capability available in all 13-inch or larg-
er TV sets made after July 1, 1993. Cur-
rently broadcast on line 21, field one of
the VBI, CC may be expanded to provide
field 2 services, such as duallanguage
captioning and verbatim vs. easy-read-
ing captions. A new entrant is the upcom-
ing availability of Extended Data Servic-
es (EDS), but first here’s a quick look at
line 21 history.

Text and EDS have
equal priority after
captioning
information.

Before and after obsolescence

Before EDS, four services were avail-
able for captioning and text data on line
21, field 1. The first was synchronous
(synched with audio programming using
time code) captioning for the hearing
impaired. The second through fourth of-
ferings were for a second language and
two additional text services that may or
may not be program related. To activate
the service, a special signal was used on
the first half of line 21, field 2 to enable
the closed-captioning decoders. The sec-
ond half of line 21, field 2 carried the
beginning of active video. The soon to be
standard (now known as RP-EIA-608) al-
lows line 21, field 2 to include additional
captioning and data services, effectively
doubling line 21 capability.

Currently, four captioning and four text
services are available plus the EDS. CCl
is the primary language captioning data

Chanis president of Chan and Associates, a marketing consulting
senvice for audio, broadcast and post-production, Fulierton, C_A
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that must be in sync with sound. The
secondary synchronous caption service
(CC3)is anaiternate captioning datachan-
nel used for second-language captions.
The special non-synchronous channels
(CC2, CC4) carry data to augment infor-
mation carried in the program and need
not be in sync with the sound. In fact,
delays of several seconds are to be ex-
pected. Text and EDS have equal priority
after captioning information. Also, the
EDS packets break down into several
packet types. These include current and
future program information, and differ-
ent types of multiple fields (program
length, title, length of show and type of
show). These various formats open up a
diversity of profitable opportunities,

What is EDS?

The line 21 group of packets offers many
opportunities for information providers.
EDS provides instant access to current
and future program information, such as
title, length of show and description. EDS
may also provide disaster and weather
alert information, program |.D. during
commercials and pre-programming se-
lection service. In addition, the ability to
identify what network and local station
you're watching and the ability to push a
remote-control button labeled with a net-
work’'s name on it are possible. Other
possibilities include automatic program-
ming of decoder VCRs to extend or delay
recording if a program’s start or finish
time changes, automatic setting of VCR
and TV clocks, and specialized program-
ming from the broadcaster. All of these
options are viable and we should see
some implemented into TV receivers by
year's end.

EIA-608

As mentioned earlier, EIA-608, prepared
by ElA’s subcommittee on TV Data Sys-
tems (TDS), is a book of voluntary indus-
try technical standards for line 21, field 2
data services. It was drafted in 1993 to
provide users with recommendations for
transmitting data services information
including the coding structure for EDS
packets, EDS packet priority levels and
EDS packet transmission scheduling.

www.americanradiohistorv.com

For broadcasters, the first priority is to
clear the line 21, field 2 channel. This can
be done by canceling the Barker Code
being placed in field 2 by EEG Smart and
Simple closed-caption encoders. The
Barker Code is an obsolete signal that
will interfere with captioning and EDS
data in programming material. SoftTouch
has a free Barker Code cancellation kit.

EDS provides instant
access to current and
future program
information, such as
title, length of show
and description.

To prepare for EDS, all that’s needed is a
computer and a text editor. The digitized
format can then be converted to EDS
encoder-riendly formats. Also, compa-
nies like TV DATA can take program sched-
ules and download the appropriate infor-
mation via modem to local stations that
have the EDS encoders.

The benefits to broadcasters and ad-
vertisers are many. For the broadcaster,
viewers can access information as need-
ed, or have it on-hand during a program.
Broadcasters will also have the opportu-
nity to develop their own EDS applica-
tions that could include interactive tele-
vision, home information and home shop-
ping. For that matter, broadcasters can
create a profit center by providing adver-
tisers with extended marketing services
for show-related products. In fact, EDS
gives advertisers instant feedback as
commercials air. Commercial monitoring
could help advertisers who want to en-
sure their commercials air as per the
contract. By combining commercial mon-
itoring information with viewer response
data, advertisers can adjust their cre-
ative programming focus accordingly. &

W For mone (ndformotion on SofTorch,
TV DATA circle {300 an Keply Cord
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the intelligent ones.
Maxell Is On The March with the exacting digital unmatched error rate and consistant quality,
performance of our D-2 and|D-3 videocassettes. even under the severe operating onditions. Add
Using advanced magnetic tape technology, an incredibly strong binder system for increased
featuring Ceramic Armor Metal particles, Maxell  durability and lower error rates, and you'll be
has produced the perfect production tapes for  using the superior digital videotapes that keep
every recording application from ENG/EFP to Maxell On The March creating innovative tape
broadcasting. Both D-2 and D-3 feature technology for demanding professionals.
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In Your Hands, Our Science Turns To Art
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Equipment acquisition

Planning and strategizing equipment
purchases

By Rick Morris

Jane's station saw tough days in the last
recession. Her staff had been cut, her
parts budget had been slashed, and the
equipment replacement budget had been
near zero for a couple of years. As the
economy picked up, so did the station’s
business. But the policy of “deferred re-
placement” was catching up with the sta-
tion. Her responsibility as chief engineer
(CE) turned from being innovative at
making do, to having a technical vision
for the success of the business.
Technical equipment is the “heart” of
the broadcast facility. Part of a chief engi-
neer’s jobis tomanage thestation’s equip-
ment resources to achieve the goals of
the broadcaster. This requires that the
CE plan forequipment replacement, equip-
ment upgrades and technological advances.

Equipment replacement

Broadcast equipment begins to wear
out the moment you begin to use it. Re-
sponsible engineering managers must
have the foresight and prudence to plan
for replacement costs. How do you deter-
mine when a piece of equipment will
wear out? Primarily through experience.
At the time of each equipment purchase
(called a capital acquisition because you
are buying a piece of equipment that will
be capitalized under accounting proce-
dures and internal Revenue Service
rules), a lifetime needs to be assigned to
it. These lifetimes are based on broad
categories and experience. For example,
a camera used for ENG in a busy news
organization may last up to three years;
a transmitter may have a useful life of 15
to 25 years.

Create a chart of your major pieces of
equipment, their in-service dates and
their projected end-of-useful lifetimes.
Some items will theoretically need to be
replaced several times over the period of
the chart. Actual replacement costs may
not go by the chart because you will find
opportunities to get a couple of extra
years on individual items by extending
equipment life through proper mainte-
nance. Your station may decide to drop
Morris is an assistant professor of radio/TV/film at Northwestern

University. He is a former chief engineer and a former manager of
engineering and maintenance for a major TV network.
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Management

or change activities supported by some
of the equipment, or changes in technol-
ogy will eliminate the need for someitems.
The replacement chart will, however, give
you a beginning point for keeping an on-
going business technical facility in oper-
ation. Limit your consideration to the
next five years worth of equipment re-
placement. One piece of good news in equip-

Create a chart of
major pieces of
equipment with their
in-service dates and
projected end-of-useful
lifetimes.

ment replacement is that technological
developments may also have the effect of
reducing the costs of equipment. Today,
you can purchase several videotape re-
corders for the same price as a single 1-
inch VTR when they were first introduced,
the price-per<crosspoint of routing switch-
ers has dropped and cameras are a better
value every year.

Interim upgrades

Sometimes equipment needs to be re-
placed before it reaches the end of its
useful life. The requirements for these
equipment upgrades also need to be in-
cluded in your projections. To accom-
plish this will require an ongoing dialog
with other departments to determine
their needs. For example, in order to re-
main competitive, the news department
may need to rebuild the news edit suite
and add new effects and capabilities.

Technological advances

and long-term thinking
Ask yourself questions about business
issues, such as efficiency (how you can
save money) and reliability (how you can
reduce downtime and keep maintenance
costs to a minimum). What about compe-
tition issues? Can you suggest a technol-
ogy solution to management? CEs should
be thinking how new technology, tape-
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less camcorders for instance, might fit
into their plans; how serial digital will fit
into their future; and what automation
and digital information transfer could
mean to their station.

The 5-year capital acquisition plan

Develop a 5-year plan that looks for-
ward over the next five years. This long-
term approach will permit you to con-
ceptualize and plan for a technical vision
of the station. It will let you look for the
best solution to your technical issues,
allow you to plan larger and more expen-
sive projects, and help you to look at
trends in technology.

The long-term equipment purchase
budget integrates the three major types
of equipment technology planning. (A
new routing switcher, for example, may
replace one that can no longer be main-
tained, upgrades to stereo audio with
time code, and is sufficient for HDTV)
Each year you will need to review your
equipment purchase plan and consider
whether the technology you anticipated
being available is ready for your station,
whether your spending plans are the
same as projected, and whether there
are any new operational developments.

Have your accounting department par-
ticipate in the planning decisions. Al-
though many engineers may think the
financial office is an obstacle to getting
approval for purchases, one of the chal-
lenges of engineering management is ed-
ucating, communicating and justifying
your needs to upper management. Your
objective is to win support for your plans.
lf the accounting department knows how
long equipment lasts, when replacement
is required, and the other business rea-
sons for equipment acquisition, they will
take ownership for the plans that they
participate in developing with you. It will
be easier to get your spending plans ap-
proved if the financial office concurs with
your plans. When you submit your equip-
ment requests each year, management
should be supportive because they gave
input and participated in the process.

With foresight, intelligent planning and
involvement, the equipment budget pro-
cess can be easier. o
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Your Ideal System By Design.
Not Luck.

You're planning a broadcast
system where multiple components
from many suppliers must be pre-
cisely integrated.

Where proper system design
will be as critical to long-term per-
formance, reliability, and function-
ality as the quality of the compo-
nents themselves.

You need more than luck.

Turn to a source with the
experience and the expertise to
help you avoid costly mistakes.

Turn to a source that designs

o HARRIS
ALLIED==

systems at every degree of
complexity on a daily basis, not
just occasionally.

Turn to Harris Allied, where it
is our business to understand the
full scope of technology and its inte-
gration.

From the beginning, you will
find we are responsive to your
needs, your priorities, and your
budget. You will find we carefully
listen then analyze your require-
ments before we propose a
system.

Circle (5) on Reply Card

www.americanradiohistorv.com

You will find we will provide
any level of assistance you desire,
from initial concept and design
through final installation, testing and
commissioning.

If we can be of service
please contact us:

RF Systems:
Telephone; 217-222-8200
FAX:. 217-224-1439

Video and Audio Systems:
Telephone: 606-282-4800
FAX: 606-283-2818

©1993 Harris Corp.
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Computer-assisted
logging

By David Leathers

Many interesting computer products
are in devetopment. Some, like AutoLog
from Pipeline Digital of Kaneohe, Hawaii,
work well, have a variety of uses and are
affordable and useful right now. AutoLog
is a simple and flexible tape logging pro-
gram that can be used to log tapes on a
set or prior to an editing session.

It can preset the time code of a record
machine, roll the machine in record, dis-
play video at any size on the computer
RGB monitor, select time-code marks with
picons (picture icons) on the fly and add
them to a custom-formatted list. If you
then click any time-code mark or picon in
the list, the machine will cue and replay
on command.

AutoLog comes packaged in a 3/+inch
tape box. [t consists of a single disk, an
easy-to-read 30-page manual and a cable
that connects any Mac modem port to
the 9-pin serial control port of a profes-
sional VTR. Simply load the program onto
your hard disk, connect the cable to the
VCR and you're ready to log. There's no
hardware installation required. Digitiz-
ing video, however, requires a digitizing
board. A RasterOps Media Time Display
adapter video and audio digitizing and
display board were added to our Mac
1FX.

AutoLog doesn’t do audio, but the Me-
diaGrabber software from RasterOps that
came with the board could perform basic
Quicktime movie digitizing. This setup
also offers a good mid-range solution for
digitizing video and sound for other
Quicktime programs, such as Adobe Pre-
miere and Macromind Director. AutolLog
also doesn’t do L or S video control, it is
strictly for professional serial machines.

The machine control of AutoLog is ex-
cellent. It makes professional machines
using an RS-422 port act like they're be-
ing controlled by a professional edit con-
trolter. Even the fast ballistics of Sony
Betacam decks were easily handled. It
can log tapes in playback mode or can
control the machine’s record functions.
This makes it ideal for video assist work

Leathers is president of Eye Square, and director of Broadcast
Engmeenng and Video Systems Digital Media Lab, Hollywood,
CA.
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as well as script supervising on set.

With tape rolling, the AutoLog accu-
rately marks “in” and “out” points on the
fly by the click of the mouse or equivalent
keyboard commands. With the frame grab
feature engaged, by holding down the
shift key and marking a point, it adds a
PICT to the list. Unlimited notes and com-
ments can be added to each mark. The
programwillevenkeeptrackof reel, scene
and take numbers.

Select any two points and the program

Dubner International's Scene Stealer.

will calculate the duration and add it to
the list. Select any point or PICT in the [ist
and the program will cue directly to it on
command. Use the GoBak command and
the machine will instantly stop, rewind
the preset preroll amount and play the
section again. This is a great feature for
transcribing dialogue.

Autolog can also translate and save
lists and PICT files to AVID, EMC and DFX
formats. This allows pre-edit logging for
those systems to be done on a relatively
modest system, without tying up an ex-
pensive editing system. This is no trade-
off either. The machine control and ease
of manipulating the list make it a plea-
sure to use.

AutoLog is not an editor, an animation
controller, audio recorder or video re-
corder. But it fulfills a certain niche that
overlaps and provides continuity in the
areas of video assist/video recording,
script supervision, tape logging and prep-
aration for on-line editing. The bottom
line is that it has the potential to increase
productivity and creativity while mini-
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mizing the time spent and duplication of
efforts in handling the material from the
set to the edit session.

Scene Stealer

The name of this product from Dubner
International was coined from the old
actors’ adage about not working with
children or animals because they would
steal the scene. However, this is comput-
er theft, and Scene Stealer can steal more
scenes in an hour than all the kids and
dogs in history.

Scene Stealer is a fully automated tape
logging system that grabs and saves vid-
eo, detects scene changes and creates a
time-coded log. It works by using a so-
phisticated algorithm that compares the
pixels in each frame of video and flags the
frames where the scene changes. It is
surprisingly accurate and the sensitivity
can be tweaked by the individual user.

Scene Stealer comes as a single board
with a single BNC connector and soft-
ware that plugs into a 386 or 486 PC. [t
works with most available VGA and SVGA
displays. Using an RS-232 to RS-422 adapt-
er cable (not supplied), it can control
serial tape decks and read time code.

Most of the parameters of Scene Steal-
er's operations are software programma-
ble, including the frequency of frames
stored and the configuration of the dis-
play. Once captured, the scenes can be
played back and annotated. Frames can
also be printed out. Ultimately, the video
is erased and the log and notes are con-
verted to a CMX340 format EDL that can
be exported to other programs,

Scene Stealer is compatible with Imag-
ine's Executive Producer Library Solit-
ware and Creative Labs' Sound Blaster.
This adds an audio record capability and
subsequent review of captured scenes
with audio. It’s a great system that is like
no other that we've seen. It’s also a time
saver. u

W For more information on Autolog
cirche 301 ), and for information
on the Sceme Stealer, circle (30123
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Media Pool is the video server system from BTS that is shattering everyone’s
idea of what tapeless recording should be. BTS for the first time revealed idea

shattering features such as:
Expandable Time from 10 minutes to hundreds of hours of video on-ine!

Expandable Channels from one user to a dozen or more can have
simultaneous realtime access to the entire pool of storage.

Variable Data Compression from full bandwidth 10-bit CCIR 656 video
to any level of compression, you cHoose the quality of each video clip.

Unparalleled Reliability. RAID error correction perfectly corrects all
errors and disk failures. Redundant hot swappable drives, electronics, power
supplies and fans guarantee that you stay operational when your revenue
stream depends on it.

Media Pool provides the first professional video alternative to tape.

Circle {6) on Reply Card
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Call tol-free (800) 962-4BTS
Outside the U.S. and Canada,
ccll (8C5) 584-4700

A PHILIPS COMPANY
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Industrial computers

Attributes and advantages

By Alex Guthauser

The operating environment of today's
broadcast facilityis certainly cleaner than
that of the average pulp and paper mill.
But when it comes to everything that a
chiefengineerhastodotokeeptheevening
news on the air, is the facility any less
industrial? Not really. This may explain
why ruggedized PCs, originally developed
for harsh factory floor environments, are
finding favor among broadcasters.

Whether it's for a milling machine or a
multichannel video playback system,
ruggedized PC systems can quantifiably
improve these operaticnal issues:
¢ Increasing PC reliability via higher com-
ponent mean-time between failure
(MTBF).
¢ Reducing downtime via lower mean-

time-to-repair/replace (MTTR).

¢ Allowing greater expandability for
present and future needs.

¢ Optimizing installation space require-
ments through rack-mounting.

* Lowering overall operating costs
through a more cost-effective use of
available technology.

There are fundamental differences be-
tween industrial computers and their of-
fice-style counterparts. Deciding which is
best for a particular application depends
as much on where as it does on what.

Hardware characteristics

First, consider what your minimum re-
quirements are in the following areas:
¢ Cost: All else being equal, industrial PCs
are more expensive because they are built
to withstand the abuse of operating in a
harsher environment. This requires cost-
lier, more robust components, redundant
fans and filters, EMI/RFI1 shielding, tight-
er specs and more, all of which boost the
cost of manufacturing. If the operating
environment is high-temperature, elec-
trically noisy or I/O-intensive, most users
think that investing in the more rugged
and flexible system is justified by the
increased price/performance ratio.
* Reliability: Regarding MTBEF, a fully rug-
gedized industrial PC system should be

Guthauser s regional sales manager at Industrial (TomputeF
Source, San Diego. Respond viathe BE FAXback ine at 913-867-
1805
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good for 100,000 to 150,000 power-on
hours (POH) vs. 15,000 te 30,000 POH for
a good quality office-type unit. This is
due as much to the use of more robust
components as it is to extra cooling and
filtration, which causes system compo-
nents to last significantly longer by dissi-
pating excess heat. For mission-critical
applications (such as live on-air systems),
more durable PCs are recommended be-
cause their reliability under stressful en-
vironmental conditions has been proven
to be up to five times greater. Remote/
mobile applications can also benefit from
industrial PCs because of their superior
shock and vibration tolerance.

e Serviceability: lf MTTR is important to
the application, consider that the pas-
sive backplane bus structure of the in-
dustrial computer allows major system
components (including power supplies,
feature cards and even the CPU) to be
swapped out in five minutes or less. Com-
pare this to as much as two hours for a
typical office computer’s motherboard
installation. When problems occur, moth-
erboard systems are often highly labor-
intensive and, therefore, costly to repair.
s Card slots: A major advantage of the
industrial PC form factor is the number of
expansion slots allowed by the unit's
passive backplane bus architecture. Most
office units allow a maximum of around
eight feature cards per chassis, vs. up to
20 for some industrial chassis.

¢ Upgradability: The industrial comput-
er's intrinsic compatibility from one revi-
sion to the next allows users to upgrade
their 286, 386/SX, 486 or Pentium plug-in
CPU boards for use with their existing
passive backplanes without having to
disconnect their system wiring or buy a
new PC,

¢ Cooling and filtration: The main cause of
premature compcnent failure is the heat
generated by card-intensive applications.
For example, digital signal processors
generate tremendous amounts of heat
inside a PC enclosure, exacerbated by
high-power-usage CPUs or multiple pro-
cessors. A 20-slot industrial computer
system chassis can compensate for this
by augmenting its natural convection
cooling with up to six 45ctm cooling [ans
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that eliminate any hot spots in the enclo-
sure. Good design sets a uniform internal
ambient operating temperature around
30°C (86°F). Though broadcast facilities
are generally clean, multiple filters can
be used to reduce the heat generated by
the normal ingestion and build-up of dust
and other airborne particulates into
drives and other electronic compenents.

Industrial PCs’
reliability under
stressful conditions
has been proven to be
up to five times
greater.

* Mounting: Office-stylesystems are some-
what limited in the way that they may be
installed, which is usually on a tabletop,
beside or under a desk, or sitting on the
shelf of a rack enclosure. Industrial sys-
tems come with a variety of mounting
options including wall-mount, tabletop,
embedded and rack-mount. The most
popular and space-effective are 19-inch
racks, which allow mounting and easy
access for as many as 10 industrial chas-
sis in the same enclosure.
» Noise rejection: EMI/RF] abounds in a
broadcast facility. It can cause many prob-
lems, including loss or disruption of data.
The type of plastic housings that typical-
ly come with office-style computers do
little to shield sensitive components from
electrical noise. Most industrial systems
come with steel or aluminum housings,
which do an effective job at filtering out
noise and provide better grounding.

Ultimately, the application should de-
termine which type of PC system to buy
— officegrade or industrial. Either way,
to achieve maximum utility from your
investment, consider present and future
needs, and then specify the system that
provides the best performance value for
the application.

Next month will focus on how to select
and configure an industrial PC. -
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Even the so-called “digital”

monitors merely convert your

digital videc to an analog
signal and then process it. The
result? Artifacts such as do‘t
crawl remain visible.

The true Digital Signal
Processing in Panasonic's
AT-H1905D makes these arti-
facts virtually iavisible, so that
the integ-ity of the digital signal

(and your hard work) is retained.

People who want the com-
plete picturz, like All Post, who
recently converted their entire
Burbank facility to Panasonic
AT-H19050s, o2k to Panasonic

first. Because Panasonic is

First in D gital Video.

fwadaplor)

Panasonic Other L L) B
AT-H13050
Serial Digital Inpt ~ Standard  Ophional

Paratiel Cigitat Input ~ Standard ~ Optiona

a2
{w-adaplor)
Subcarrier Attenuction > 40dB 2448
a

Panasonic

For mare information call: 1-800-528-8€01 (Upon request ener groduct code 19 One Panasonic Way, Secaucus, NJ 07094, Broadcast & Television Systems Company
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Technology News

Asynchronous Transfer
Mode (ATM)

By Curtis Chan

By now, almost everyone has heard the
much-hyped phrase “ATM will be one of
the enabling technologies of the informa-
tion highway.” Recently, a number of top
IC manufacturers, including AMD, Fujit-
su, Integrated Telecom Technologies,
National Semiconductor, Standard Micro-
systems and Tl have jumped on the ATM
bandwagon with committed silicon. ATM
promises high-speed, switched, variable
bandwidth “virtual” channels within
broadband networks. It's ideal for video,
audio, fax and file transfers over copper
and fiber lines because the ATM protocol
stack is a switched, multiplexed protocol
that permits transmission of many types
of mixed signals.

The ATM protocol
stack is a switched,
multiplexed protocol

that permits
transmission of many
types of mixed signals.

What's so great about ATM?

ATM communications offer greater flex-
ibility and efficiency over traditional LAN
structures because it's a switched and
multiplexed technology, Existing data
communications networks use shared-
media access techniques to grab a spe-
cific information stream from a broad-
cast signal. An ATM network, however,
employs a switched and multiplexed ar-
chitecture that establishes a temporary,
dedicated channel within the bandwidth
of the transmission path. Once this “vir-
tual” channel is established, data pack-
ets need only carry the name of the chan-
nel with them rather than explicit routing
information. This reduces overhead sig-
nificantly. In addition, the 53byte data
cells permit multiplexing of many data-
streams in a broadband channel while
still maintaining a fixed-time relationship
between data cells. This attribute is im-

Chans president of Chan and Associates, amarketing consulting
service for audio, broadcast and post-production. Fullerton ﬁA )
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portant for time-sensitive transmissions
like real-time voice and video.

The ATM protocol follows the 7-layer
Open Systems Interconnection (OSI)
model of the 15O, (See “Troubleshooting
LANSs,” April through June 1994.) The pro-
tocol covers the reference model’s phys-
ical layer (1) and link layer (2). Within the
two layers, the ATM protocol further sep-
arates the functions it performs into sub-
layers. Sublayers include the ATM adap-
tation layer (AAL), an ATM layer (ATM)
and sublayers in the physical layer (PHY).

The AAL is the bridge between native
data and the ATM network. Data to the
AAL layer is broken down into 48byte
packets, then passed to the ATM, which
adds a Sbyte header for routing and con-
trol information and an 8-bit error correc-
tion code (ECC) header. The ATM layer
also multiplexes the packets onto their
virtual channels to assure sequential
delivery of packets and monitors various
performance criteria. The created ATM
packets are then passed to the transmis-
sion-convergence (TC) sublayer within
the PHY layer.

The final stage is through the physical
medium-dependent (PMD) sublayer where
cells are buftered to match the allocated
rate of the datastream and converted
into either an optical or electrical signal
for transmission. When receiving data,
the PHY layer synchronizes the bitstream
and recreates the packets in a process
known as cell delineation.

Ins and outs of the physical layer

At the physical layer, ATM packet data
can be sent via copper or fiber. Using
twisted pair unshielded wire, data rates
of up to 155Mb/s can be sent up to 300
meters. The PHY/TC layer can offer many
ways to prepare and digitize cells for
conversion into robust analog data-
streams and to recover data at the other
end. This has given way to multiple vari-
ations on transceiver chip design for cop-
per and fiber. This is because the ATM
layer definition outlines the PHY/TC lay-
er, which uses techniques that insert pre-
defined characters to define the start of
cells and the space between cells in the
datastream.
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Because of the many solutions avail-
able to the PHY layer, it's possible that a
single LAN may include two or more types
of transmission media. To help simplify
things, the ATM Forum, which is made up

Be aware that the one-
chip ATM processor
isn’t a panacea for all
applications.

of interested companies and users, has
created a signal convention known as
Utopia. Basically, Utopia defines an inter-
face that provides separate transmit and
receive data paths as wellas control hand-
shake lines. It also provides an interface
that allows the system processor to set
control parameters and perform self-test
functions within the PHY layer.

Beware of the one-chip solution

Like all semiconductors, not all chips
are designed the same even though they
serve the same purpose. This holds es-
pecially true for ATM chips that address
the ATM layer functions. For instance,
while some chips employ an on-chip buff-
er, other companies leave this function
to an external RAM chip that is useful if
the forecasted data flow will have fre-
quent burst rates exceeding the preferred
channel bandwidths. Be aware that the
one-chip ATM processor isn't a panacea
for all applications (sounds like tape for-
mats). [n fact, the one-size-fits-all chip
may span the entire set of ATM layers,
and the user winds up paying for addi-
tional features that may not be needed.

Luckily, custom ATM ASICs are on the
way so that it may be possible to design
in some or all of the ATM functions along
with custom logic that's tailored to the
application. The bottom line to develop-
ing a cost-effective solution to future com-
munications needs is to match chip-set
capabilities to system requirements.
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Planning under way for
SBE Engineering
Conference

By Jerry Whitaker

Los Angeles will be the site for the first
annual World Media Expo, a major indus-
try event formed through the merger of
four formerly separate trade shows. The
convention, which will run from Oct. 12-
15, combines the following events:

¢ SBE National Engineering Conference
¢ NAB Radio Show

¢ SMPTE Technical Conference

¢ RTNDA International Conference

All four organizations have pulled to-
gether to sponsor one large exhibition.
Each group will offer its members a com-
plete series of seminars targeted to their
specific disciplines. A single exhibition
floor, managed by the NAB, will permit
attendees from each group to view the
latest in broadcast and professional vid-
eo/audio equipment. World Media Expo
is expected to become a must-attend
event, just as the big spring NAB conven-
tion is today.

Structuring the big event
During the planning process for World
Media Expo, each association carefully
considered how the overall event should

Whitaker, an industry analyst and the author of numerous techni-
cal books, is chairman ot the 1994 SBE Engineering Conferance.

o ks e T
SBE Update

be structured to best serve their mem-
berships. From SBE's standpoint, it was
clear from previous experience with the
SBE National Convention that the soci-
ety's strength is in organizing technical
sessions, not trade shows. For this rea-
son, SBE was pleased to give up that
responsibility to NAB, which has a su-
perb record of organizing and running
conventions. The SBE portion of World
Media Expo will duplicate the excellent
technical sessions presented at previous
SBE National Conventions, but all exhibi-
tion activities will be handled by NAB.
This business arrangement will work well
for both organizations.

The combined convention will in no
way reduce the independence of SBE in
putting together technical sessions tar-
geted at the needs of its members.

The SBE Engineering Conference is be-
ing organized by a committee consisting
of the following individuals:

¢ Dane Ericksen

¢ Douglas Garlinger
¢ Marvin Born

¢ David Carr

¢ Jerry Whitaker

Additional input has been provided by
Jim Wulliman, who is spearheading the

Ennes Workshop program.

The major components of previous SBE
National Convention technical seminars
will be preserved for the combined show.
A full day of Ennes Workshops will be
held the day before the exhibition opens.
Technical sessions will run for three days,
with radio and TV tracks. A ham radio
reception also will be held, in addition to
the SBE awards banquet.

At this writing, work on refining the
session papers had shifted into high gear.
Extensive promotion of the final program
will be done during the summer months
to SBE members and non-members who
may want to learn more about broadcast-
ing in general, and SBE in particular. A
general outline of the technical session
plan is given in Figure 1.

The October Conference will mark the
first time an SBE national event has been
held in Los Angeles. Key members of
Chapter 47 have generously offered their
assistance in planning various events and
in helping to ensure that the show goes
smoothly.

Some concern has been expressed
about possible transportation problems
in the Los Angeles area resulting from the
earthquake earlier this year. The city, how-
ever, has done a superb job in making the
necessary repairs to freeways and bridg-
es. Crews are working

Figure 1. Activities grid for the 1994 SBE Engineering Conference and World Media Expo, Los Angeles.

20 Broadcast Engineering July 1994

www.americanradiohistorv.com

1994 SBEENGINEERING CONFERENCE - TENTATIVE SCHEDULE 24-hours-a-day, seven-
WEDNESDAY, | THURSDAY FRIDAY SATURDAY days-aweek to fix the
oCT.12 OCT.13 OCT.14 OCT.15 ST {ol e TS
the time October rolls
ENNES REGULATORY - |AM/FM HDTV - PART | | DIGITAL DIGITAL around, the transporta-
AM | WORKSHOPS | GEN.SESSION | MODULATION PLANNING TECHNOLOGY [ TECHNOLOGY |  tion system should be
PART | FORHDTV FORRADIO FORTV back 1 | insof
PARTI PART I e
FCC VS. FAA as most visitors are con-
REGULATORY - |AM/FM HDTV - PART Il | DIGITAL DIGITAL cerned. ) .
GEN.SESSION | MODULATION STUDIO TECHNOLOGY| TECHNOLOGY The SBE Engineering
EPAR'I'Il PLANNING FORRADIO FORTV Conference urges all
AUXILIARY PART I PART Il SBE members to take
BROADCASTING advantage of the tech-
nical program planned
LUNCH LUNCH for October. We are cer-
GEN.SESSION- | NEW HDTV- GEN. SESSION- COORDINATES | tain you will find it inter-
PM | ENNES BROADCAST TECHNOLOGY | PARTII SYSTEMS esting and informative.
WORKSHOPS | MANAGEMENT |FORRADIO RF
REMOTE SYSTEMS
T GENERAL SESSION- RFR


www.americanradiohistory.com

-PiX

PEMA 28 PHOTD D SIM

ELECTRON TUBES FOR TV AND RADIO BROADCAST.

Extending
your broadcast performance. We make broadcast performance go

further with a complete selection of tubes and circuit assem-
blies for TV, FM and radio. OEMs and broadcasters choose
Thomson time and again for reliability, power and ongoing
optimization of tube lifetime.

g Qur TH 563, featuring 30kW UHFin common amplification,
opens new horizons in tetrode performance, and joins our full
range of VHF and UHF tubes for TV.

Our FM tubes, from 10 to 100 kW, are economical, easy to use
and available in industry standard designs.

For the latest radio transmitters, our outstanding new 500 kW
THS76 offers a higher level of efficiency, resulting in lower
operatinosts.

Whichever tube you need, Thomson delivers the service,

quality and innovation that's ready to take your performance to

new heights.

/> THOMSON TUBES ELECTRONIQUES

Circle (17) on Reply Card

www americanradiohictorv com

France - VELIZY-
VILLACOUBLAY
Tel :133-113070 35 00
Fax 33-113070135135

Asia : SINGAPORE
Tel . 1651 227 83 20
Fax : 1651 227 80 96

Brasil : SAQ-PAULO
Tel. . 155-111542 47 22
Fax : 155-11] 240 33 03

Deutschiand : MOUNCHEN
Tel. . 149-89) 7879-0
Fax : (46-89) 7879-145

Espada : MADRID
Tel : (34-1) 564 02 72
Fax . (34-1) 564 19 40

India : NEwW DEHLI
Tel. . (91-11) 644 7883
Fax : 191-111 645 3357

Italia : ROMA
Tel : 139-6) 63902 48
Fax:139-6] 639 02 07

lapan : TOKYO
Tel. : 181-3) 3264 63 46
Fax : (81-3) 3264 66 96

Schweiz : LENZBOURG
Tel. : 141-64) 50 45 01/45
Fax:i41-64)5045 |1

Sverige . TYRESO
Tel. : 146-8) 74202 10
Fax : 146-8) 742 80 20

United Kingdom
BASINGSTOKE

Tel 1 144-2561 84 33 23
Fax: (44-256) 84 20 7)

USA : TOTOWA, N
Tel. 11-201) 812-9000
Fax:(1-201) 812-9050

For otfer countries,
call France


www.americanradiohistory.com

Transmission

’m fr

l was talking recently with the vice president of
engineering for a small group of TV stations. We were
discussing the coming HDTV regulations and the need
for TV stations to begin making plans now for the
switch to HDTV capability. He oifered his perspective
on the issue.

“Transitioning to HDTV is kind of like the govern-
ment and taxes. The government’s (FCC's) perspec-
tive is that the new regulations, whether it's taxes or
HDTYV, are beneficial to everyone. It is the ‘I'm from the
government and | know what you need’ attitude.

The problem is that the cost of new regulations
(taxes) fails not on the government, but on the regu-
lated populace (TV stations). In reality, the regula-
tions represent (at least in the short term) punitive
measures, designed to accomplish government plans

ym the sovernment

(HDTV) while placing the cost of carrying out these
measures squarely on the user, the TV stations.

Needless to say, this engineer saw the upcoming
regulations as a significant challenge to his stations’
future success. He, like many Brouadcus! Engineering
magazine readers, is looking for answers.

Solutions needed

The pending HDTV regulations place TV stations in a
dilemma. Althiough HDTV is just around the corner,
stations still are going to be required to support an
aging NTSC technology for the next 10 to 15 years. Any
financial benefits of HDTV are years down the road, but
the costs must be born up front.

Faced with such a quandary, it's not surprising that
TV technical managers find themselves scrambling for
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systems

solutions. The quest for my friend is how to make the
transition to UHF HDTV, while maintaining an NTSC
channel — without going broke in the process

Solutions offered

Fortunately, there are some answers out there and
this month’s Broadcas! Engineering magazine pro-
vides solid guidance in this matter. For most stations,
the first issue to be resolved centers on the transmis:
sion side. What transmitter do | need? What about an
antenna? Will both the HDTV and NTSC antenna fit on
my current tower’

Other less [uturistic issues are always on the minds
of technical managers. Here again, BE can provide
guidance. This issue provides suggestions on the use
of circular polarization and measuring TV antenna

(T

patterns by ground and aircraft. Finally, we look at the
latest in field production camera technology.

Don't let technology roadblocks alfect your station’s
future. Look for the answers you need inside Broadcast
Engineering magazine.

+ “HDTV Transmission: What are the Options?” page24
* “TV Transmitter Technology”™ .30
* “Automated TV Signal-Strengt easuremems .34
* “Antennas for NTSC/HDTV Simulcasting”. .44
* “Field Production Cameras”.... ..50

B ot O

Brad Dick, editor

-

oy
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Figure 1. Emission requirements for NTSC TV signals.
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Figure 2. Proposed emission characteristics for HDTV broadcasting.

are becoming clearer. The 8-VSB system
is an 8-level digital signal in a suppressed-
carrier, vestigial-sideband format. The
symbol rate is 10.76Msamples/s, which
means the signal imust change states and
e at rest for sampling every 92 9us. The
spectrum produced by the rapid change
in signal level is broadband and filtered
1o restrict the signal to the 6MHz chan-
nel. (See Figure 2.) Digital syvstems with
this kind of speciral requirements are far
more demanding than famtliar analog
systems.

These characteristics lead to a high
modulation index and an extremety high
occupied bandwidth. Any circuit that is
required to pass this type of signal will
require a wider bandpass and higher lin-
earity attribute than traditional NTSC de-
signs. Digital systems in general require
better than 1% linearity from 0 to 100%
maodulation. and incidental carrier phase
modulation of less than 2%. With these
types of system restraints it could be-
come expensive to produce the power
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that will he required to serve an existing
coverage area. From these characteris-
tics. some estimate can be made of likely
new standards that the commission will
acdopt to ensure interference-free HDTV
transmission.

HDTYV power requiremnents

Much has been written about the pow-
er required for matching HDTV coverage
for existing NTSC stations. A major prob-
lem within these discussions involves
digital transmission’s use of average pouw-
er to quantify signal strength, while con-
ventional television uses peak sync pow-
er as its unit of measure. This discrepan-
cy has caused some confusion among
those who have not thoroughly investi-
gated the nature of the signals involved.
In the world of transmitters, the peak
power required at any instant is the lim-
iting factor. The average power is a sec-
ondary consideration and is only a limit-
ing factor in some types of RF amplifiers.

The NTSC signal has a peak-to-average

www.americanradiohistorv.com

ratio of 2.5dB while the 8VSB HDTV sig-
nal has a peak-to-average ratio of 6.3dB
for 99.9% of the power envelope. HDTV's
error-free noise threshold (C/N)of 14.94B
cannot he related to the NTSC signal be-
cause acceptable noise level in NTSC is
not a hard number. The FCC dictates that
Grade B NTSC at UHF requires an RF
signal level of 64dBu, but the RF signal-to-
noise (5/N) is not defined. HDTV signals
at aC/N below 14.9dB will not be received
reliably, but at aC/N of greater than 14.9dB
they will be received perfectly. As an ex-
ample, at a noise floor of -90dB, the NTSC
signal would have to be about 40dB ahove
-90dB (-50dB) to produce a noise-free pic-
ture. With the same noise floor of -90dB,
the HDTV signal would only have to be
14.9dB ahove -90dB (-75.1dB) to produce
a noise-free signal. This comparison
shows that the apparent 25dRB difference
between NTSC and HDTV depends on
what is an acceptable NTSC signal. If the
required NTSC S/N is recuced to 30dB,
for example, the margin between the two
systems becomes 15dB.

The FCC will establish an HDTV signal
level that will he comparable to an NTSC
Grade B quality with equivalent cover-
age. Until the FCC establishies the new
standard, the controversy over required
power levels will continue. Neveriheless,
it is probable that required HDTV power
will be less than NTSC by 6dB to 12dB aver-
age power and 3dB to 9dB peak power.

Optimizing HDTV systems

To establish a new HDTV station, either
an existing/used transmitter or a new
transmitter cdesigned for 1IDTV can be
employed. Considering the revenue like-
ly to be recognized from this new service,
many stations may want to mvestigate
the use of existing equipment to estab-
lish HDTV service.

It will be possible to use most NTSC
transmitters if they are of an/F-modulated
design. A new encoder (modulator) could
be purchased to provide the digital input
to the transmitter. The existing visual
exciter, aural transmitter and diplexer
will not be needed hecause the entire
HDTV signal is contained in one digital
bitstream that will be broadcast through
the visual transmitter.

A problem arises from the HDTV sig-
nal’s requirement for an almost perfect
RF amplifier. A traditional NTSC transmit-
ter will produce extremely high inter-
modulation products due to its poor lin-
earity. Thein-hand intermodulation prod-
ucts can be minimized by the use of a
good IF corrector. The out-of-band prod-
ucts will he reduced by an IF corrector as
well, but they will remain above the max-
imum allowable. To ensure compliance
with the FCC specifications. a high-pow-
er filter will have to he placed at the
transmitter output. Because of the high
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amount of peak energy that the filter will
have to eliminate, an absorptive type
filter should be used to prevent the out-
of-band energy from being reflected back
to the output stage. If the reflected ener-
gy is allowed to return to the output stage
it can reduce efficiency and could cause
instability.

A second consideration when using
existing equipment is efficiency. Because
most existing UHF transmitters use
klystrons and operate in Class A, efficien-
cy will be extremely poor. Pulsing cannot
be used in an HDTV transmitter, there-
fore the basic NTSC efficiency will be
reduced to only 30% to 40% if the tube is
used at its rated peak power. Keep in
mind that HDTV signals are rated in aver-
age power, meaning that a 60kW NTSC
tube will only produce approximately
10kW of HDTV power. The normal 60kW
klystron will consume approximately
150kW input power and produce 10kW of
HDTV power for an efficiency of approx-
imately 6.7%. To improve upon this, it is
possible to overdrive the klystron, which
will in effect, provide a soft clip of the
digital signal and increase the average
power (HDTV power) of the output sig-
nal. Again, an absorptive output filter is
required to remove the undesired prod-

ucts produced by overdriving the
klystron. This method of increasing effi-
ciency will produce approximately 14kW
of output power for an efficiency of 9%.
This clipping of the signal has only a
minimal effect upon the received HDTV
signal because filters in the receiver/de-
coder will restore some of the signal’s
clipped portion.

The new HDTV system
is coming faster than
most imagine, so0 now
is the time to start
learning and planning.

On the other hand, a new transmitter
designed for HDTV will be much more
practical, with efficiencies on the order
of 30% at 10kW (average). The absorptive
output filter technique can also help with
a new transmitter, although in this case
the efficiency will remain constant while
the output power can increase by 2dB or
3dB. This is because HDTV transmitters
operate in Class B or AB, in which power
consumption is proportional to power

output. Some of the new HDTV transmit-
ters on the market include an absorptive
output filter, as does the UHF transmitter
at the Charlotte, NC, ATV test site.

Plan now for future systems

The requirements and limitations of
HDTV are becoming known. Broadcast-
ers can now begin to plan their future
systems. Keep in mind that the new HDTV
system is coming faster than most imag-
ine, so now is the time to start learning
and planning. Many issues will have to be
resolved — antennas, towers, STLs and
studio facilities — and this article has
only considered the transmitter system.

It appears that one new device that will
be used is the absorptive bandpass filter,
providing unique characteristics that
ensure spectrum purity with low loss and
a good impedance match to the transmit-
ter to which it is attached. Although hard
regulations do not yet exist, the short
implementation window that is planned
requires broadcasters to put in plenty of
forethought on conversion now. He who
hesitates will be lost in the mire of com-
petition for the limited resources of this
new technology.

Telemelrics
TM9250

Triax/Coax Connected
Camera Control Systems

Available only from Telemetrics

Triss Adepter

i

NG Triax Camera Control Systems
s @ el for any Betacam™, Hi8™, MIl" or
.l e, T S-VHS™ format camera

. 2 Increase programming flexibility and

o > eliminate cumbersome, costly and unreliable
» 5 v multiconductor cable

Te.l em elri cS l N C. & Leighton Prace, Mahwah, NJ 07430 USA « Tel (201) 848-9818 - Fax (201) 848-9819

Madein U S A Betacam and Hi8 are reglstered trademarks of Sony.  Milis a registered trademark of Panascnic.  S-VHS is a registered trademark of JVC

_——

Circle (20) on Reply Card

28 Broadcast Engineering July 1994

www americanradiohistorv com


www.americanradiohistory.com

* ANew Generaion Of Trnsmifter Teehnoogy

(T L

IR

JLETTH

TETTTUEATL T

1T

VEVRLRLRLEEN

ADHTTRRITER TR

in a very compact unit.

I £1kHz frequency stability standard
I Full remote control interface
£F Qutput circulator protection

Translator versions also available

Find Out Why More And More
Broadcasters Are Turning To
ITS For '"Visibly Better Technology."

www americanradiohistorv com

ITS Corporation has combined our traditional high quality design
with today's most advanced semiconductor technology. The result
is a transmitter that offers great performance, reliability and value

& Imternally diplexed for simplicity and reliability
I High gain parallel amplifiers—no single driver stage
% Broadband amplifiers simplify channel changes

- SQOW and 2kW versions available - all in one cabinet’

IS s
CORPORATION

375 Valley Brook Road
McMurray. PA 15317 USA
(412) 9411500 FAX (412) 941-4603

Circle (9) on Reply Card


www.americanradiohistory.com

The Bottom Line

One of the most important
decisions a broadcaster
makes is choosing a trans-
mitter. Both the financial and
long-term implications are
staggering. Choosing wisely
can make the difference
between sleepless nights and
resting easy. The technology
has changed over the years,
what follows is a quick look
at what’s currently available.
With the approach of HDTYV,
buying a new transmitter is
something that all broadcast-
ers must face.

3
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1TV

By Don Markley

The state-of-the-art in TV transmitters
continues at a rapid pace, as manufactur-
ers prepare for the introduction of the TV
standards whether called ATV or HDTV.

VHF TV systems are essentially the same
as in the previous couple of years. Obvi-
ously, no manufacturer is going to plow
heavy money into R&D for VHF television
when that mode of broadcasting appears
to be facing an eminent death. Compa-
nies have continued making minor chang-
es to their solid-state VHF lines but many
companies have eliminated tube-type
VHF equipment completely.

In the UHF field, solid-state transmit-
ters keep easing into the marketplace. At
the low power levels, it is possible to buy
solid-state UHF transmitters with better
efficiency than comparable tube-type
units. However, at those lower power lev-
els, efficiency is not the critical factor it
becomes when you attempt to obtain the
high power output leveis used by today's
full-power TV stations.

As has been previously reported, the
efficiency for high power UHF transmit-
ters is still considerably lower than for
their tube-type counterparts. These tube
type transmitters include tetrode,
klystron or IOT devices. It is also appar-
ent that the [OT still seems to be the
device of choice for most manufacturers,
although the MSDC klystron is still avail-
able in modern designs.

All manufacturers of UHF equipment
have clearly stated their transmitters are
compatible with the proposed HDTV stan-
dards with the replacement of the excit-
ers and some plumbing changes. In cases
where multiple tubes are used, essential-
ly ali of the transmitters are capable of

Markiey is president of D.L. Markley and Associates, Peoria, IL.
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transmitter
technology

A wide range of choices in options
and features are available.

multimode operation. That is, the trans-
mitters can be split with one amplifier
being used for continuing NTSC service
and the other amplifier and new exciter
being used for HDTV service. Also, trans-
mitters are available at high power levels
with fully solid-stateamplifiers. That tech-
nology can be expected to develop rapid-
ly in the next couple of years as manufac-
turers prepare for an anticipated rush of
sales as the industry converts to HDTV.

It's believed that all of the transmitters
contained in the attached listing are ca-
pable of operating with multichannel
sound systems. Also, all the transmitters
are designed for color NTS5C operation.

The listing simply identifies the trans-
mitters by model numbers, power out-
put, final amplifier type, band of opera-
tion and required AC input power. Signif-
icant differences do exist in the areas of
differential gain, distortion and other sig-
nificant parameters. That data has not
been included to attempt to reduce the
size of the overall listing.

Some transmitters have slightly differ-
ent input power requirements depend-
ing on high or low VHF band operation. [n
those cases, the higher value is shown.
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In 1986, Comark invented
[0T transmission technology.
kight years later, we still

sel the worlds standard.

Despite what you may have heard, 10T technology wasn’l born yesterday. We saw its polential to change Lhe
Lransmitler induslry quite some lime ago.

We showed Lhe lirst Klystrode amplifier at NAB in 1986, and pul the lirst {OT transmitter into fuil-time
broadcast service in 1988. Since then, we've used more than three million hours of on-the-air experience Lo lead the
way in 10T research & development.

in 1991, our patented aural carrier corrector technology and advanced linearity correclor were developed o
meel todays requirements for high efficiency common amplification transmission. And in 1992 we introduced the
exclusive DUAL USE™ system Lhat lets you operate with NTSC today and, in the luture, converl to D-HDTV.

But we didn’t stop there. Al NAB 1993, we introduced our third generation 10T system, the {OX. its ullra linear
Class A drivers. optically-isolated solid state control logic, constant impedance outpul filler, leading-edge crowhar
design and IEC-215 implementation make it the most advanced UHF-TV transmitler in the world today.

So il you're looking for the most advanced, proven 10T

solution, go with the company that's been pioneering the technology ' ‘ COM ARK 3
. Award for

for eight years—nol eight months. For more information. or to A THOMSON-CSF COMPANY ingiecing
request a set of our latest HDTV TECH BRIEIFS™ call us today

Roule 309 & Advance |.ane * Coimar. PA 18915
al 1-800-688-3669. TEL: (800) 688-3669 * FAX: (215) 822-9129

© 1994 Comark Communicailons. 1In¢
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- VHF TRANSMITTERS (100W and greater) .

, \ I |
o | won | QUPUT MELDER ok | oM | SO waursctunen wooe e b
ACRODYHE ' TLAQ0E I 100 w. | Solid state x X 1100 w. {ITS 175-1325/1425 500 w. | Sold state X % 2.5 kW
TL/200€ | 200w Sohd stale T T 2400w, | ITS-1330/7430 1 kW Solid state x x 35kW
Tw400E | 400w. | Solidstale | x § X [ 5200w | | 178-1334/1434 | 2KV ) Soligstate | x| X 5.5 kW
TLLKACE 1kW Tetrode 1 4000 w. [LARCAN TIS250M 250 v.. | Solid state o LS x 11 kW
t TLHAK 1 kW Solid state X 3200 w. T¥S500M I 500 w. | Solid state x x 2.3 kW
TRHAK 1kW Solid state x 3300 w I TISM 1 kW Salid state x X 35kw
TRH/I2K 2KW | Solid state x 6300 w, TTS3M JkW Solid state X x TkwW
TRL/SKA 5 kW Tetrode x 21 kW TTISSM 5w Solid state X X 12 kW
TRH/5KA 5 kW Tetrode x | 21 kW TTS6M 6 kW Solid state x x 12 kW
TRL/10KA 10 kW Tetrode X * 31 kW TIS10M 10 kW Solid state X X 25 kW
TRH10KA 10 kW Tetrode X 31 kw TTS12M 12 kW Solid state X X 25 4W
TRL/20KA 20 kW Tetrode | X 39 kW TTS15mM 15 kW Solut state X x 35 kW
TRH/20KA 20 kW Tetrode x 39 kW TTS16M 16 kW Solid state X % 36 kW
E TRH/30KA 30 kW Tetrede X 68 kW TTS20M 20 kW Soiid state X % I A8 KW
BEXT TA280/TC370 100 v Solid state x | ox TTS22M 22 kW Solid state x X 49 kW
| TB280/SOLID STATE25G| 250w. | Solidstate | x | X TTS30M { 30KW | Seiidstate | x | = | 6BkW
TB280/SOLID STATES00 | 500 w. | Soiid state x x TTS44M 44 KW | Solid state x X 98 kw!
1782807221000 kW ] Solid state X x i TTP6OM 60 kW Solid slate % X 137 kW
TB2BO/NS1000T 1 kW Tetrode X X ' PESA T15712/6812 100 w. | Solid state x X 13 kW
EMCEE TTV100E 100 w Solid state X x T15722/5822 200w. | Solid state X x Z5kW
TTV1000ES kW Solid state X x TT5742/6852 500 w. | Solid state X X 35kW
HARRIS HT 1LS/HS 1kW Solid state x H 5.5 kw* I TI6813 1 kW Solid state x § kW
HT 2LSMS 2 kW Solid state 3 x B.9 kW B816723/6923 2 kW Solid state X x 1003 kW
HT SLS/HS SKW | Solid state x 11.2 (W 8167536853 S5kW | Solid state x x 19 kW
HT 10LSMHS 10 kW Solid state x X 19.3 kW BT6714/6874 10 kW Solld state X x 35 kW
HT 15L8 15kW | Solid state x 25 kW BT6724/6824 20kW | Solid stale x X 64 kW
HT 15HS 15kW | Solid state x 28 kW ! BT6734/6834 30 kW | Solid state 3 X 36 kW
HT 20LS/HS 20 kW | Solid state X X 37 kW BT6744/6844 40KkW | Sohd state X x 128 kW
HT 30L5 30 kW Solid stale x | SOkw BT6764/6864 60 kW Solil state X X 192 kW
HT 30HS J0OKW | Sofid state x 55 kW T14723 2 kW Tetrode x 13 kW
HT 45LS 45 kW | Solid state X 74 kW 775823 f 2KW | Tetrode x 6.5 kW
HT 45HS | 45kW | Sofid state x| PoBIkW | TT5853 | TkW : Tetrode x | 205kw
{ HT 60LS 60 kW ) Solid state | x| 98w | TT5763 i 6 kW Tetrode x 235 kW
HT 60HS 60 kW | Solid state X 108 kW TTI5714 10 kW Tetrode x 36 kW
HT ELSD0LSMHS 500 w. Solid state X x 1 27 KW | 15814 E 10 kW Tetiade x 29 kW
HT EL1000LS/HS ThW | Solid state X x 35kW* i
| HVEL2000LS/HS | 2kW | Sobdstate | x | x| Tkw" | M ! 1

T ——

lhis year, RDS/RBDS consumer
radios are being purchased by
your listening cudience. which
means the time is right to pursue the
revenue opportunities RDS/RBDS has
to offer,

RE AMERICA continues its
tradition cs the leader in RDS/RBDS
technology, now with a family of
products. Whether you choose the
RE 533 for single-user datacasting or
the RE 532 for mutti-user datacast-
ing. RE has the right encoder to
meet your budget and operational
needs.

RE takes the risk out of choosing
an RDS/RBDS encoder by employ-
ing flashprom technology in both
the RE 533 and the RE 532. Future
upgrades and enhancernents are
simply downloaded via disc soft
ware available from RE. You make
the choice, the RE family has got
you covered.

RE AMERICA, INC.
31029 Center Ridge Rd
Westlake, Ohlo 44145
Available through: A Broadcasters Generai Store A Hamis Alied a RF Specialties Phcne; (216) 871-7617 a Fax: (216) 871-4303
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SONY

We knew when we moved to digital component it had to be compatible with our current systems.
Digital Betacam® VTRs hook up to what we have without A/D or D/A converters on every piece
of equipment. You can buy Digital Betacam next week and not have to worry about the analog
equipment you already have. You don’t have to start over. As far as quality, Betacam SP® format
is good, but when you put the two side by side, you can see a visible difference. I also like
the four channels of digical aud:o, particularly for multilingual applications. We get great service
from Sony, and their being an international company ensures excellent service around the world,
which is very important to us. For us, Digital Betacam equipment is a perfect fit—a good marriage.
I think that the Digital Betacam format is the most innovative thing that Sony’s ever done.

—E.B. (Gene) Wright, VP/Engineering, Turner Broadcasting System

_ LWww.americanradiohistorv.com ra LI TP 0N
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Wich Digiral Beracam equipment we'te able o service clients who, m the past, were using
analog component equipment, like Beracam SI2 We give them umproved pictore quality
withour additional costs. In addition, the playback quality of an analog tape is acrually betier,
when played on a ﬂ)igil‘nl Beracam VIR, What's impaortant to us s that l)igir:l] Betacam
has closed the gap in digital tormats between 13-2 and D-1. We have a central machme room
that has almost 100 VTRs. The l)igilnl Beracam machines juse plug in and fir the system.
We've never run into a situation that anybody was complaining or that anyone could cven
pomne to artitacts that were a resule of-cmnprcssion. I's pcrﬂ)rlm‘d ﬂ:lwlcssfy.

I's the best inproduction of a new format that Fve ever experienced,

- Moshe Backae, Peesident, Modern Videolibn

www americanradiohistorv com
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We air all our movies on the LEacare'™ and Encote 8/Starz™ channels on Digital Beracam VTR,
When Starz! was conceived, we wanted to be on the leading edge of digital rechnology, so it was
natural fog us to go with Digital Betacam VTRs. It holds a two hour movie on one tape and s

compatible with our analog librry. The technical quality of the picture is sharper, clearer and the

colors are more vibrant, Put the same movie side by side, analog vs. digital, you see a difference. In
our post-production area, Digital Betacam VTRs allow us to do pre-read. For an cdilor/prmiuccr
team, it really simplhifies their life, Sony makes the best tape machines on the market. | belicve thar
in S or 10 years, we'll be in a non-linear world. Singe I'm digital (on tape) wich Digital Betacam
equipment now, when file server technology is enhanced, I'H be in a great position to make that
cransition. | think chis is the ficst step into the non-linear world.
Warren 2 Kaplan, VP/Program Operations, Encore Media Cocporation

wWWwWWwW.americanradiohistorv.com =
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DiGitaL BETAcAM. THE NEWS [s OUT.

The move to digital component
is here. With Digital Betacam
equipment you get the image qual-
ity of 4:2:2 without the expense.
You get a flexible format that will
address your applications. And you
get it all at your own pace. Digital
Betacam’s unique compatibility
lets you transition your facility
a lietle at a time—and leaves plenty
of room for future developments.

MARKET PROVEN. MARKET INSPIRED.

The Digital Betacam format

Sony Business and Professional Products Group
3 Paragon Drive, Montvale, NJ 07645-1735.
© 1994 Sony Electronics lnc.

SONY

Repreduction in whele ar in part without written
permission is prohibited. All rights reserved.
Sony, Betacam and Betacam SP are trademarks of Sony.

and evaluations, Digital Betacam
equipment was developed to
address your needs today as well
as tomorrow. You've had a glimpse
of the future, and its promises,
and videotape is clearly the medium
of choice and will continue to be
for years to come. And even in a
world with non-linear worksta-
tions, the Digital Betacam format
positions you to feed digitally
onto a file server. The move to
digital is yesterday’s news. The
Digital Betacam format offers
the best digital component

www americanradiohistorv com

solution— from acquisition o -
on-air playback—with the 4:2:2
quality you're looking for ina
format that applies to the real
world today and tomorrow:

Call 1-800-635-SONY ext. 422
for more info