I

¥  Dece

. — —
T
[}

AnINTERTEC |

r g

4/$5.0

p
GlneeRlnG
/// THE
{PERHIGHWAY
|

e Planning for HD production
¢ Hi8/S-VHS production systems
e Ringing up new profits for radio|

Also Featured: |

Building for duopoly

R _ www.amesticanradiohistorgcom

e %

F ‘
L .



www.americanradiohistory.com

our
tation

eeds This
fation.

FrOM CLEAR-COM INTERCOM SYSTEMS

© 1994 Cleor-Com Intercom Syshems.
Matrix Plus Il is o trodemork of Clear-Com.

The ICS-2002 Visual Display Control Station.

TV stations around the world choose the ICS-2002 when they
want the most powerful intercom station available: its backlit
supertwist display screen indentifies key functions and puts
system-wide programming capabilities at your fingertips.
Flexibility is just one of the reasons that the Matrix Plus Il

intercom system is the

new industry f____.__—--""-“.

standard for high- ¢ DOm G=33 @ @
iﬂﬂiiaiiﬂ'.

performance intercoms. RECCEEEE T

With a wide variety of

. . Prefer Push-Buttons? Choose the new i1C5-2102
stations, interfaces and Moster Stofion.

accesories, the Matrix Plus Il makes all of your communications
easy and trouble-free.

The system is fully integrated, with
built-in IFB and a comprehensive modular
interface system that neatly ties together
cameras, two-way radios, telephones,

and party-line intercoms. And it comes

with the highest level of service and

The Matrix Plus Il connects
instantly to all intercoms. support in the industry.

From two to one-hundred stations, there is a

Matrix Plus Il system that will fit your needs and your budget.
Want all the details? Call us at 510-527-6666.

Domestic Sales: Cleor-Com Intercom Systems Export Division: Clear-Com Internationol
945 Comelio Street, Berkeley, CA 94710. PO Box 302, Wolnut Creek, CA 94597,
Tel: {510) 5276666, Fax: |510) 527-6699 Tel: (510} 932-8134, Fax (510} 9322171
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It's even more astonishing that the new RTS ADAM™ Intercom
can easily hold several hundred people in its system.

Introducing the ADAM™ intercom system,
the most advanced system ever designed to
fit your needs. Physically, it's about 1/10
the size of current systems, so you'll never
feel constricted. Whether you're adding on
or just starting out, its expansion capabili-
ties will leave you room to grow. Effective
communication is possible whether you are
interacting with fifty people or several

hundred. And, because the price is linear-
based, the ADAM™ intercom system
easily fits into your budget. The ADAM™
intercom system is also backward compat-
ible, fitting in perfectly with your existing
RTS/Telex key panels. When you're ready
to replace or upgrade your current inter-
com, get the ADAM™ intercom system.
It's one system that's easy to, uh, swallow.

RTS Intercom Systems. Exactly what you’d expect from a sound company like Telex.

________[RISTELEX

9600 Aldrich Avenue South « Minneapolis, Minnesota 55420 USA » 612-884-4051 Fax 612-884-0043
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With The §310

Digital Video
Analyser

PATENTED
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By Sencore

The Name To Know in Digital Video Testing

wWWWwW.america

The S310 Digital Video Analyser is the only

patented, all-in-one analyzer designed to take

the frustration out of digital video testing.

The S310 performs real time, on-line tests of key
signal parameters for both composite and component,
serial or parallel digital video, without complex

and time consuming interpretation.

With over 18 different , easy-to-use tests and
measurements, the 5310 provides you with critical
performance data such as:

* Serial jitter * Signal levels

* Parallel clock jitter * DC offset

* Common mode voltage TRS analysis

* Clock to data skew Presence of

* Correct luminance & reserve codes in
chrominance levels active video

* Individual luminance * Analog signal
& chrominance sample output
analysis * And many more

In addition, the S310 is equipped with:

¢ User-selectable alarm thresholds that provide
out-of-limit parameter warnings.

¢ Remote control software with an RS§232C/
RS422 port for remote control monitoring and
data logging.

¢ A comprehensive CCIR 6§01 component pattern
generator with 34 test patterns, and exclusive
error introduction.

Take the frustration out of your digital video testing
by calling | to schedule a
demonstration, reserve an evaluation unit, or to order

a FREE video tape.



www.americanradiohistory.com

=rr
News

By Dawn Hightower,
seniorassociate editor

FCC proposes unattended

operation of stations

The commission is soliciting comments
on a proposal to allow unattended oper-
ation of broadcast stations. According to
the FCC, because of improvements in the
stability, reliability and automatic con-
trol of transmission systems, it may be
appropriate to waive the requirement for
a licensed duty operator. Waiving this
requirement would conserve FCC and sta-

tion resources.

Currently, rules require each AM, FM or
TV station to be operated by a transmit-
ter duty operator holding a commercial
radio operator license or permit. This
person is responsible for the proper op-
eration of the station’s transmitter. The
operator must be on duty at either the
transmitter site, a remote-control point,
or an automatic transmission system

monitor and alarm point.

The availability of modern monitoring
and control equipment may have made
unnecessary the continuous attendance

of the duty operator for many, if not all.
stations. The FCC believes that broad-
casters who automate their stations will
exercise due diligence. The commission
emphasized that the proposed rule
changes will not diminish the responsi-
bilities of licensees to monitor technical
operations and to adjust and maintain
their stations in compliance with the
rules. The FCC will continue to hold the
broadcast station licensee responsible
for rule violations.

For those stations that choose to retain
a duty operator, the comniission propos-
es to waive the requirement that the op-
erator hold a restricted permit. The com-
mission also proposed updating and clar-
tlying transmitter monitoring and con-
trol requirements in response to ques-
tions concerning their interpretation.

The monitoring and control of critical
parameters must be performed by equip-
ment that could take the station off the
air or contact some person designatec
by the licensee in the event of a serious
malfunction.

FCC replaces EBS system

By Darryl E. Parker, TFT Inc.

The FCC has adopted a new digital Emergency Alert System (EAS) to replace the 2-
tone EBS. The EAS calls for a standard, non-proprietary protocol compatible with the
National Weather Service NOAA Weather Radio digital transmissions. NOAA Weather
Radio’s WRSAME (Weather Radio Specific Area Message Encoding) is a standard for
a digital header that precedes a voice announcement that can be carried on any audio

medium.

The "intelligent™ header is approximately one second long for a typical message. It
contains a source identification, a description of the emergency. an indication of the
severity of the emergency, a list of counties affected, and a date and time stamp. The
header is followed by the 2-tone signal, the alert message, and then an end-of-
message code. The EAS speeds up emergency alerting. and also provides features for
unattended operation. Tests, as part of the new digital code, can be conducted

unobtrusively and with greater reliability.

Broadcasters will be able to shorten the old 2-tone attention signal during a plase-
in period. An implementation schedule has also been announced. (See table.)

July 1,1995 July 1, 1996 July 1, 1897

Digital Encoding Optional Optional Mandatory Mandatory

& Decoding

Present 2-Tone 22-25 sec. 8-25 sec. 8-25 sec. 8-25 sec.

Encoding only for
real alert
or monthiy
test

Present 2-Tone May be modified to Must respond to Not required Not

Decoding respond to < 8-sec. | B-sec. tones required

tones

Cable operators will not have to comply until July 1, 1997. Details of the EAS will not
be final until the FCC publishes a Report and Order on the dockets involved, which

is expected later this month. (See “FCC Update.” on p. 8 for more information.) B
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J15ax8B IRS

Internal Focus

[FpLUS: WE'VE TAKEN A GREAT
| TECHNOLOGY AND MADE IT BETTER.

IFplus: The Future Is Now.
aving pioneered IF technology, Canon takes another
tep forward with IFplus, the latest breakthrough in

Internal Focus that provides important features and
enefits that meet the requirements of new wide
creen formats. Now for the first time ever, you can
hoot as close as .65m with a wide angle of 8mm
7.6°) using Canon’s J15ax8B IRS lens. Enjoy higher
solution, higher MTF, reduced chromatic abberation

and improved optical performance.

4

ith the shortest MOD and

idest angle of any standard lens, Canon’s J15ax8B
RS lets you shoot in tight or restricted areas at the
losest minimum object distance ever possible and
apture more of the subject as compared (right) to
onventional lenses. (For illustrative purposes only).

Circle (11) on Reply Card
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Unsurpassed Optical Quality.

Consistent with Canon's reputation for outstanding lens
guality, the IFplus utilizes a new and improved glass,
which is stronger by design and able te provide
extremely low dispersion, while dorrecting chromatic
aberrations. Wide angle images. with substantially

reduced distortion, is just one benefit of this technology.

Meets The Demands of 16:/9.

You can depend on Canon's IFplus technology to meet
the challenges of new formats that require increased
screen line density (Outstanding performance is also
achieved in 4:3). Offering the highest MTF required, the
J15ax8B IRS will meet and exceed your expectations.

Canon’s J15ax8B IRS featlﬂres:

* The shortest MOD in a standard ENG lens: 0.65m
* The longest focal range: 8-120mm
* The widest standard lens, with a wide angle of

8 mm (57.6°).

It all adds up to a lens you can rely on to let you get
up close to the subject. We'd like to tell you more,
Please call us at

1-800-321-4388. Ny - 1 .
(In Canada, call h s/ -MEEBRNY R
905-795-2012) The Number One Lens
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Greatest thing since
Marconi’s first spark

s 7o
Editorial

Guglielmo Marconi probably had no idea of the industry he would spawn as a
result of his “wireless” communication experiments. In December 1901 he transmit-
ted what is considered by most to be the first example of what we now call
broadcasting. Since those days of spark-gap transmitters, wireless communication
has evolved into a multibillion dollar industry. From the first radio broadcasts from
KDKA in 1920 to the digital ATV tests scheduled to be completed in 1995, this
industry has seen technological changes even a visionary like Marconi couldn't
have imagined.
Now, as we move ever closer to the magic year 2000, I'm reminded of some of the
important technological changes that have taken place since our humble begin-
nings. Analog has become digital. Tubes have become
semiconductors. Boards full of resistors, capacitors and

6 Broadcast Engineering December 1994

s oo oo b transistors have been miniaturized into tiny integrated
o ~ =5 circuits. Modern electronics bear little resemblance to their

tube-based, analog ancestry.

Today digital is the word. Our systems are more reliable,
complex and feature-filled than ever before. Engineers no
longer concentrate on component-level maintenance, but
on systems maintenance. No longer restrained to only the
repair of equipment, today’s engineers and technology
managers have moved into the front office, becoming an
integral part of the total station and production facility
operation. As the technology changed, so too has the
coverage of Broadcast Engineering magazine.

More than 35 years ago, BE magazine began providing
engineers with the most accurate and authoritative cover-
age of broadcast and production technology available. We
promised leadership coverage of this industry's technolo-
gy and we've kept that promise. Over the years, when our
readers needed solutions, they always knew they could
turn to BE for answers.

BE magazine has always led the way in showing readers
how to solve problems and understand rapidly changing
new technology. Through all the technological changes,
from B&W to color television, from monaural to stereo FM,
from NTSC to HDTV, BE has led the industry in accurate and up-to-date coverage of
broadcast and production technology. Whether it was a feature article on building
transmitter or studio facilities, or practical, solution-oriented tutorials, BE has been
the source for technical managers for more than 35 years.

Now, as we enter our 36th year of publication, the magazine takes another
important step by providing readers with even more in-depth coverage of technol-
ogy and solution-based editorial.

Beginning in January 1995, Broadcast Engineering will expand into two magazines.
TV readers will continue to receive BE, while radio readers will receive the new
publication, BE Radio. This new radio magazine will be published six times per year
and will be almost twice as large as it was in supplement form last year.

The advantage of expanding the magazine into two separate issues is that it allows
us to provide more specialized coverage of radio and TV topics for both types of
readers. This change will result in more TV coverage and more radio coverage,
something which will benefit both types of readers.

Although BE didn’t invent radio or TV broadcasting, we did perfect the accurate,
knowledgeable and authoritative type of editorial coverage the industry wanted and
needed. Now, as the broadcast and production industries continue to evolve, rest
assured that Broadcast Engineering and BE Radio magazines will continue to provide
readers the unequaled type of editorial that made us a leader in the first place.

Brad Dick, editor

www americanradiohistorvy com


www.americanradiohistory.com

Great support from Harris.

For WHBQ-TV, it was a nightmare
come true. But Hams responded
quickly and decisively. Three days
after a quarter-ton chunk of ice
destroyed their transmitter building,
the station was back on the air.

"The Harris people were
absolutely super to work with.
Technical ability and crisis help
were determining factors."

Tim Lynch

General Manager
WHBQ-TV, Memphis

o HARRIS
ALLIED=—=

What do you
get when you
combine
a 500 lb.
chunk of ice

andaTVv

transmitter?

In one week, they reached quarter
power. But the spring ratings book
loomed on the horizon, making a
permanent solution even more
urgent.

Harris responded again. In about
six weeks, WHBQ-TV was at full
power with a new 45 kW Harris
transmitter.

Extraordinary circumstances?
Perhaps. Extraordinary product
support and service? Not at Harris.

We make that extra effort every day.

It's all part of our commitment to

solving the problems facing broad-
casters with the best technology,
the best performance and the best
customer support.

Of course, you don't need an
emergency to take advantage of
Haris technology and support. Call
us today. We'll be there when you
need us — now and in the future.

U.S. and Canada: 217-222-8200
or fax 217-224-1439

International: 217-222-8290
or fax 217-224-2764

© 1994 Hams Corp
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FCC replaces current
EBS system

By Harry C. Martin and
Andrew S. Kersting

The FCC has replaced the current Emer-
gency Broadcast System with a new Emer-
gency Alert System (EAS). This system
will allow stations to alert the public more
quickly, reliably and efficiently. It will also

be cheaper for broadcasters.

The digital system will include multiple
source monitoring for emergency alerts,
a shortened (minimum eight-second)
alerting tone and automated and remote-
control operations. A monthly on-air test
will still be required in addition to weekly
EAS tests, which will be inaudible and
unobtrusive to viewers and listeners. The
EAS has the ability to issue alerts in for-
eign languages and has provisions for the

hearing and visually impaired.

Broadcasters will be required to modify
their existing EBS decoders to handle the
shortened 2-tone alerting signal by July
1, 1995. Transmission of the 2-tone signal
for durations of between eight and 25
seconds will be allowed beginning on the

same date.

Broadcasters also will be required to
replace EBS equipment with EAS equip-
ment by July 1, 1996. Beginning July 1,
1997, the 2-tone signal may be transmit-
ted only as part of a monthly EAS test or

in an actual emergency.

Class D FM stations and LPTV stations
must modity their decoders by July 1,
1995, but they are not required to have

decoders.

Cable operators will be required to par-
ticipate in the EAS but are not required to
install EAS equipment until July 1, 1997.
Cable systems with 10,000 or fewer sub-
scribers must provide an interrupt and
audio message on all channels and a vid-
eomessageon atleast one channel. Those
systems with more than 10,000 subscrib-
ers must provide the audio and video

message on all channels.

In order to encourage rapid manufac-
ture and deployment of the new EAS
equipment, broadcasters and cable sys-
tems may purchase and install the new
EAS equipment in advance of the dead-
lines. The FCC will permit early replace-
ment of current technical and operating

Martin and Kersting are attormeys with Reddy, Begley. Martin &

McComick, Washington, DC.

8 Broadcast Engineering December 1994
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FCC Update

procedures on a state or local area basis,
provided certain criteria are met. At that
time, new procedures, such as weekly
unobtrusive tests, the use of a shortened
2-tone signal, and removal of EBS equip-
ment may occur. (See “News"” on p. 4 for
more information.)

New international burean

The FCC has established an Interna-
tional Bureau to handle all FCC interna-
tional telecommunications and satellite
programs and policies. The bureau will
consist of three divisions: Telecommuni-
cations Division, Satellite and Radio Com-
muntications Division, and Planning and
Negotiations Division.

The Planning and Negotiations Division,
consists of a Negotiations Branch and
Notitications Branch. It will represent the
commission in negotiations with Mexico,
Canada and other countries on interna-
tional agreements that provide arrange-
ments and procedures for the coordina-
tion of radio-frequency assignments. This
is to prevent and resolve international
radio interference involving US. licens-
ees. In addition, the division will notify all
new and changed U.S. radio stations to
appropriate administrations. It also must
respond to foreign notifications as re-
quired by the International Radio Regula-
tions and bilateral agreements. The divi-
sion will ensure that commission regula-
tions, procedures and frequency assign-
ments comply with international bilater-
al agreements. It also will process high-
frequency (HF) international broadcast
applications and applications to deliver
broadcast programs to foreign stations.

Going off the air

Commercial broadcast stations may lim-
it or discontinue operation for a period of
upto 30 days without FCC authority. They
must, however, notify the FCC no later
than the tenth day of limited or discon-
tinued operation. The stations must also
continue to adhere to the requirements
of the station’s license concerning the
lighting of antenna structures. If opera-
tion is restored prior to the expiration of
the 30-day period, the station must notify
the FCC of the date upon which it re-

www americanradiohistorv com

sumed normal operations.

When it is impossible to resume normal
operations within 30 days, the station
must submit a letter to the FCC request-
ing special temporary authority (STA) to
remain silent no later than the 30th day of
the station being silent. The request must
include the date the station ceased broad-
casting; a detailed explanation of the rea-
sons why; the efforts being made to re-
turn the station to the air; and the date
normal broadcast operations are antici-
pated to resume. An STA request also
must include a certification stating that
the licensee and any party thereto is not
subject to a denial of federal benefits
under Section 5301 of the Anti-Drug Abuse
Act of 1988. There is no filing fee for a
request to remain silent.

Temporary authority to remain silent
generally is granted for no more than 90
days. If a station cannot resume opera-
tions during this period, the station must
request an extension of its silence au-
thority, prior to the expiration of the 90
days, and include reasons for the delay.

Stations must notify the commission by
letter immediately upon resuming nor-
mal broadcast operations and provide
the date upon which operations resumed.
Any AM stationthatis silent for sixmonths
or more must, prior to returning the sta-
tion to the air, file an FCC Form 302 for
direct measurement of power. This should
include a partial proof-of-performance
for stations with directional antennas.
No filing fee is required.

In the event broadcast operations are
permanently discontinued, astation must
notify the FCC at least two days before
operation is discontinued. Immediately
after going off the air, the station must
forward its license and other instruments
of authorization to the FCC in Washing-
ton for cancellation. |

Dateline
Feb, 1, 19495, |5 the due date for annw-
al ownership reports for commerncial
hroadceast stations in Arkansas, Kan-
sas, Louisiana, Mississippl. Nebraska,
Mew lersey, Mew York and Oklahoma,
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Now Availahle to Developers and 0EMs

Digital Video
Building Blocks

Choose the pieces
you need to build your
application.

Broadcast-quality Digital Video
CD-quality Digital Audio
Realtime, 60 Field Motion-JPEG | Yi cations like:
Industry-standard DV MCI Software Toolkit . W dia authoring,
GUI Accelerator with Live Video T— ertion, video-on-
32-bit Videographics ' s nonlinear VTRs, scientitic

DVE, Switching, Mixing, Keying

igital Video Building Blog

deli superior performance

Nonlinear Random Access
» Machine Control

We know the Digital Video Building Blocks work. We've
TI MVP Array Processor

used them to create two biockbuster products of our own

esklop video editing sysiem with
nd linear production power combined
Xpress {(MAX), a professional realtime

der.

se. Some of your competitors are probably

1sing these 1ools. You owe it to yourself to check out our

PROVEN state-of-the-art-hardware and the best software

development tools in the business.

t Lo market, Matrox Digital Building Blocks are backed by the
pport tleam that has made Matrox a leading supplier of’

solutions t0 OEMs the world over.

ion call 1-800-361-4903 or (514) 685-2630

and Matrox Studio, Matrox Digital Video Building Blocks and Matrox Animation Xpress are trademarks of

=VIDEQ PRODUCTS GROUP =

s Ltd.
{Quebec) Canada, H3P 2T4

Circle (13) on Reply Card

www americanradiohistorv com


www.americanradiohistory.com

SGI and CBS

By Curtis Chan

Last month, as part of its election
coverage, CBS used SGI computers to
superimpose live video onto the sides
of a real-time, rendered animated and
rotating multifaceted 3-D star.

CBS decided that it wanted a new
look for the election coverage, includ-
ing real-time superimposition of live
video over animated graphics. After
checking with about a dozen New York
facilities to see what was possible, CBS
contacted SGI. SGI believed that the
project could be done with an
Onyx Reality Engine? Accord-
ing to SGI's Breakthrough Mar-
keting manager, Chuck
Molyneaux, two strategic op-
portunities had to be met. One,
was that the company wanted
to be able to portray up-to-the-
second election information su-
perimposed onto any 3-D side
of the animated star in real
time... faster than the anchor
could talk about it. Second, the
graphics needed to be fast,
crisp and clear; in fact, clarity
had to be the number one issue
for the viewers.

After developing the concept
and system implementation

e
Strlctly TV

veloped a database of information in a
bank of PCs. The PCs performed up-
front processing and built screen im-
ages in a Chyron iNFiNiT! character
generator based on information in the
database. Screen pages were then sent
to the Onyx through the Sirius Video
interface where the images were ex-
tracted. The screen images were
mapped onto the sides of the rotating
star, based on controller commands.
The Onyx processed and superim-

A single still of the 3-D rolating star used by CBS for 94 election
coverage (Photo courtesy CBS).

graphics, throughput (1/0), and real-
time video performance.

For the CBS project, a four MIPS R4400
64-bit RISC microprocessor-based sys-
tem was used. The Onyx supports from
two to 24 R4400 microprocessors (up
to six CPU slots of two or four CPUs/
board) all operating together to pro-
vide balanced integer and floating-
point muitiprocessing performance.
The standard 1/O panel on the Onyx
also is indicative of the new breed of
computers aimed at high-end
multimedia. The panel con-
tains a host of 1/O connec-
tions including: 1) swap-ready
connections to synchronize
multiple units for frame ren-
dering (visual simulation); 2)
composite video output and
alpha channel for blending
multiple graphic streams; 3)
gen-lock capability; 4) RS-422,
RS-232, parallel and Ethernet
ports.

The Reality Engine? used is a
scalable subsystem that deliv-
ers 1.2GFLOPS of processing
power or equivalent to 1.6 mil-
lion triangles per second. It
supports up to four Raster

plan, Post Perfect in New York
was contracted to develop the prelim-
inary design work for the star. The
company developed a Wavefront mod-
el for the look of the star model and its
side panels where live video would
later be superimposed. Molyneaux
noted that the software methodolo-
gies were quite similar to flight simula-
tion modeling, so he developed an on-
air software model to take the frame-
by-frame rendering of animation and
produce a real-time version of it.

The heart of the system was an SGI
Onyx configured with four processors,
128MB of RAM, a Reality Engine? and a
Sirius Video option with an on-air soft-
ware package. During the election cov-
erage, Media Computing Inc. of Phoe-
nix, AZ, took election results and de-

Chanis president of Chan and Associates, a marketing consulting
service for audio, broadcast and post-production, Fullerton, CA.
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posed the live video onto the anima-
tion, and then outputted the 30ips sig-
nal in real time.

One thing this has shown is that com-
puter technology has matured to a
point where it’s visually acceptable to
perform real-time rendering for high
data-rate applications. Today’s ad-
vanced graphics computing environ-
ments have insatiable appetites for
processing power and graphics per-
formance. In the past, the highest
graphics performance has been attain-
able only with special-purpose, pro-
prietary computing platforms. The 5GI
Onyx is typical of the new breed of
open-systems-based multiprocessor
computers, which act more like a su-
percomputer but at a fraction of the
cost. Such scalable platiorms provide
users with a unique combination of
CPU computing power, advanced

www americanradiohistorv com

Manager boards to provide
pixel fill capabilities at up to 320 mil-
lion pixels second. In addition, the
Reality Engine? also has a built-in en-
coder that provides NTSC, PAL and $-
Video outputs for direct recording; a
programmable pixel clock to drive a
wide array of resolutions including
640x480, 1,920x1,035 and 1,600x1,200
and a display generator that takes ren-
dered frames and outputs them as an-
alog video, or as adigital signal to the
Sirius Video interface.

As the speed and processing power
of today's computer systems increas-
es, they will find uses in even more
broadcast applications. Election cov-
erage has always been a showcase for
the latest technology, expect to see
even more in 1995. u

The author would like to thank Chuck Molyneaux, Breakthrough
Marketing manager/SGI and Mark Harris, director of News Sys-
tems Enginsering/CBS, for their help with this article.
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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 conditipns. 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 youlll 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 professionats|

|

In Your Hands, Our Science Turns To Art

mHXE" Circle (14) on Reply Card

Maxell of America 22-08 Route 208, Fair Lawn, NJ 07410 Phone 1-800-533-2836

wwymamenicanradiohistopmeom
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Managing your own career

Positioning yourself for a raise

By Rick Morris

Managing engineers spend their time
seeing that the station is running smooth-
ly and reliably, making sure that remotes
are successful, keeping up with technolo-
gy, serving on community engineering
committees and planning for the future of
their station. Yet, they forget to plan for
the future of their own careers. This series
opens with a discussion on taking control
of your career future, beginning with the
most immediate concern — getting a raise.

Employeereviews

Many stations have an employee review
system in which the employee’s supervisor
conducts a formal review. Other stations
have informal review processes in which
raises are given once a year and are based on
aconcept of performance in the boss’s mind.,
As a chief engineer, your supervisor is
probably the general manager (GM) — who
most likely has a different background than
you and performs different jobs. It is your
responsibility to keep your boss informed
of how well you are doing your job.

Although engineers are generally mod-
est about their accomplishments, it is
important to be self-confident and proud.
Engineers must develop a method to com-
municate the quality and significance of
their work.

Furthermore, a smooth-running station is
the sign of a good engineer. Unfortunately, no
one will recognize this success unless you
make it a standard operating practice to
keep the GM properly informed,

Performance first

The first key to getting a raise is to deliver
on the goals you and your boss set. Also,
performance is paramount. Are you under
budget? What is the turnaround repair
time of a piece of equipment? What is the
transmitter reliability? How motivated and
productive is your staff? How innovative
and bold are you?

Mere competence is not enough. Judg-
ment and adaptability are characteristics
that will make you stand out as more than
just the average engineer.

Morris 15 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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Sharing accomplishments

Your written communications should
be done on a regular basis. Many stations
require a weekly report, which is a good
way to document the success of your
department. Your report should include
the challenges, successes, opportunities
and cost savings that you and your de-
partment have accomplished. If there are
difficulties, discuss them honestly in your
report. Once they are resolved, record
the steps that were taken to achieve an
acceptable result, as well as the knowl-
edge or experience gained.

The first key to
getting a raise is to
deliver on the goals

you and your boss set.

State goals that are
meaningful to your boss

When compiling your report, keep in
mind that you are writing it for your boss.
He may not care that you have an as-
tounding 85db noise floor on your audio.
However, he will care and understand
that your signal is near-CD quality
throughout and cleaner than the compe-
tition. Having a quality product, a com-
petitive position and consumer satisfac-
tion are the issues that concern the sta-
tion manager. Therefore, consider your
writing carefully. Don’t use technical jar-
gonthat the boss won't understand. Write
in layman’s terms, so others who aren't
engineers can read and understand your
reports,

Consider also what is important to your
GM and how your job helps him. At a
commercial station, the GM’s main con-
cern is the profits. Almost everything
engineering does affects prolfits. There-
fore, whenever it is possible and appro-
priate, discuss how your work affects the
bottom line. Did your troubleshooting
and maintenance save money? Did you
install new equipment that permits sales-
pecple to approach new clients? Did you
reduce overtime? Did you successfully

www americanradiohistorvy com

negotiate a substantial discount on a pur-
chase? Did your actions help increase rat-
ings? lf so, explain how,

Reminders during the
raise review process

Even with regular communications, your
boss can forget what important accom-
plishments and contributions you have
made to the station. So you must find a
way to remind him. Let your boss know
how your department made improve-
ments inthe station’slook, which increased
viewers. Document how downtime was
reduced and how maintenance kept equip-
ment costs down. State how valuable you
feel these changes are to the station. Your
boss may not have appreciated the impor-
tance of your actions, or the value of what
you did may not have had an immediate
impact. So you may need to remind your
boss of things that happened months ago.

Some companies have their employees
fill out a self-evaluation before their super-
visor evaluates them (and sets their raise).
This practice permits employee input be-
fore it is too late to remember valuable
contributions and reward them. If your
company does not have a self-evaluation,
you may consider an annual memoran-
dum of the accomplishments of your de-
partment and the status of ongoing projects.

Assemble comparative data

Be ready with comparative data. You
may not need to use it, but you should
know what other chief engineers are mak-
ing in your market — at similar stations or
in similar cities. Use this to justify a larger
increase if you are not at least competitive.
Also keep information on other competi-
tive aspects of engineering. What is the
typical engineering budget at similar sta-
tions? Are you more efficient?

Be confident

Have confidence in your work. You may get
that raise you are looking for. lf not, continue
to build your record and keep up the quality
of your work. If you repeatedly are underap-
preciated at raise time, you could use the
documentation of how much you helped the
station to prepare your resume. -
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The Legend
Continues.

The Old Standard.

Our M267 Mixer is more than the best selling mixer
of the last ten years. It's the most versatile, the most
durable, and the best performing. You trust it in your
rack - you trust it on the road. And while production
environments have changed, your mixer remained the
same. Until now.

The New Standard.

Our new M367 Portable Mixer gives you all the
reliability and durability of the M267, plus a list of new
features and improvements. We made it over 25 dB
quieter with a low noise circuit — ideal for digital formats.
We added two more mic line inputs, bringing the total to
six. We added peak LEDs. And we gave it 12 and 48-volt
phantom power for your condenser mics.

The New Features.

Wwithout increasing the size, we were able to pack in

dozens of new features and improvements. The M367
has all the features of the M267, plus:

* input peak LEDs

¢ Detachable power cord

¢ Two XLR outputs

* Easy-access side battery compartment
* Headphone monitor circuit

e Qutput peak/limiter LED

¢ Balanced, 2-position mix bus

* Adjustable limiter threshold

e Battery/AC VU meter illumination
* Monitor input sensitivity selector
« Program/monitor input selector

With the Shure M367 mixer, we've just raised the

What we didn't change was its toughness. It's stil
made with a rugged all-metal chassis and manufactured in
the USA with legendary Shure durability.

standards. [t's time you raised yours.

For The Shure Dealer Nearest You,
Call 1-800-25-SHURE.

THE SOUND OF THE PROFESSIONALS ... WORLDWIDE SHUE

Circle (6) on Reply Card
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IFB systems
By Larry Wilkins

li it's coming in good, cut the music. Qld-
timers may remember the way remotes
used to be checked out. Today, stations
use 2-ways, SCAs and dial-up cue circuits
to return interrupted foldback (IFB) sig-
nals. [FB has been used by TV stations for
some time and now radio stations are
discovering how convenient it is.

IFB systems feed program audio to the
talent at a remote site that can be inter-
rupted with audio cues from the studio
announcer. It doesn’t matter how good
the program video or audio is, if you can’t
communicate with the talent, the show
suffers. Although many engineers use and
are familiar with IFB circuits, a review
might be helpful for those that are not.

Studio setup

Currently at Colonial Broadcasting, we av-
erage 30 to 35 remotes a month on our two
AM and two FM stations. Often, three of the
stations are doing remotes simultaneously.

Qur first IFB system was homemade. A
4-channel systemn was installed when we
moved to anew studio. Channel one feeds
the 67kHz SCA (see Figure 1), Channel 2
feeds the 92kHz SCA,
Channel 3 and 4feed auto-

b e -
Production

from TV stations to radio stations. Mix-
minus means feeding the talent every-
thing but their own audio. At the site, the
talent’s audio is mixed into the IFB audio.

The use of an IFB system makes remote broadcasts
run easier and smoother. Also, having a fexible
system in place simplifies last-minule setups.

allows normal studio IFB, on-site IFB or
remote pick-up (RPU) transmitter audio
to be fed to the talent. The talent wears a
beltpack receiver, which, along with a
wireless microphone, allows for roaming
around the remote site. The monitor feed
from the RPU transmitter is useful when
setting up a remote by yourself. You can
hear the wireless mic on the IFB receiver
to check for dead spots.

On sports call-in remotes, there is a need
for multiple mics and headphones. Tokeep
the system wireless to and from the truck,
amixer feeds a beltpack wireless mic trans-
mitter, and the IFB receiver is fed to a
headphone amp, As a result, the hoard
operator can talk directly with the talent.

As a backup to the SCA feed, a VHF trans-
mitter can be switched on via remote control
should the SCA fail. A cellular phone
equipped with a line jack interface, also
serves as a backup on longdistance remotes.

Frequency coordination
While planning for a remote truck, check
with the local SBE frequency coordina-
tor. Because wireless mics and IFB trans-
mitters are not normally licensed, it is
easy to run into problems. Coordinators
generally include wire-

answer telco units and

less frequencies as part

ISDN codecs for use on STUDIO IFB SYSTEM of the main database.
out-oftownremotes.Each 4 CHANNEL IFB SYSTEM For remotes out of the
channel can be fgd with \ | 4 1 . local area, call ahead apd
different return audio from check on the frequencies
an assignment switcher, in use. We handle the pro-
i i : duction for the Auburn
:ﬁﬁiﬁﬁ‘ﬁfiﬁ:ﬁgﬂ‘ 0::1‘ F:EE;&SG 2 2 eI Rl EEHE o Nltje(t:»:r(:)l:k ol; road c;siu:)f
different control rooms. SWITCHER football and basketball
The ability to switch dif- games. On a recent road
ferent audio to the IFB — 1 g ——= TOAUTODIAL UP #1/1SDN trip, there was a bass gui-
channels, either by rout- tar coming in on the side-
ing switchers or patch- line wireless frequency.
bays, increases flexibility. — 4 —+ TOAUTODIAL UP #2 Across the street from the
Remote switchers are lo- stadiumn, a fraternity was
cated in all of the control | . having a pregame party,
rooms and the engineer- 1 and the band's bass player
ing racks, which allows had a wireless mic on the
easy access to any of the 1 '[' same frlfaqu;}wy l:ve: were
four channels. gy | ' || using. Luckily, the party
In each control room, a SoeoL | | mﬁﬁ%..| : .:S."T—.T#SJ ENGINEERING | | ended before kickoff.
feed from the announcer Once a flexible IFB sys-

mic runs through a small

pre-amp and is fed into  confrol inputs.

Figure 1. Studio setup of the IFB system, including outputs from the routing switcher and

temis installed, last-minute
remotes and programs can

the remote [FB control
unit. This allows the mic level to be adjust-
ed to match the level of program audio
that is being fed to on-site talent.

The term “mix-minus” has made its way

wilkins is chief engineer at Colonial Broadcasting, Meontgomery,
AL, and newsletter editer of SBE Chapter 118,

Broadcast Engineering December 1994

The delay inherent in satellite and [SDN
back-hauls can confuse the talent when
they hear themselves.

Remote setup

In our remote truck, a Vega IFB transmit-

ter is fed from a selector switcher, which
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be accomplished without
worrying about return audio and cues, B
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Finally, technology has caught
~upto your 1mag1nat1®
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Media Pool for Broadcast

Imagine putting the finishing touches on a news story moments before the director
calls for it - or even edifing the ending while the beginning is being aired.

Imagine editing a commercial spot minutes before traffic has it scheduled - it's as if
you could edit inside your cart machine.

Imagine having all video and audio media available simultaneously - wherever and
whenever it's needed.

Imagine a system where quality is never compromised - component digital video and
better than CD audio quality.

Imagine recording full bandwidth, or using our variable compression option - choose
the level of space-saving DCT compression - 2:1, 3:1, 20:1, you name it - every time

Call tolkree [800) 962-4BTS
Outside the U.S. and Canada,
you record. call (805) 5844700

Media Pool gives you the storage, the common access, the bandwidth, the resource
management tools, the interfaces, and the video know-how to turn your imagination
into reality.

A anrj COMPANY
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Troubleshooting

Component analog video

So little agreement

By Steve Epstein, technical editor

Last month we looked at the various
forms of component analog video (CAV).
This month we will examine the color-
difference standards. As mentioned last
month, differences exist between the GBR
standards, and the same type of differenc-
es exist in the color-difference component
standards.

In the SMPTE/EBU N10 standard, each
wire carries a 700mV signal; there is no
black setup and sync tip is -300mV. Sync is
carried only on channel 1, the Y (lumi-
nance) channel. Channel 2 carries the blue
difference signal (Ps) and channel 3 car-
ries the red difference signal (Pr). The Ps
and Pr signals are distributed as +350mV
peak to peak. Many times when displayed
on a scope, both are offset by +350mV so

Acknowledgment: The information presented m this column 1s
based on Ihe Tekironix booklet “Solving the Component Puzzle™
Copyright 1990, Tektronix Inc. Used with permission

that the signals all occupy the same range
on the waveform display.

Betacam and MII

The signals used for Betacam include a
luminance channelwith 714mV peak white,
3mV setup and a -28omV sync tip. The
color-difference signals are distributed at
933mV, 4/: the 700mV range of the SMPTE,
EBU NI0 signal. Sometimes, Betacam
equipment is calibrated using 75 signals,
rather than those mentioned above. In
these cases, the 714mV peak white is re-
duced to 549mV and setup level remains
54mV. The color-difference signals are re-
duced from 933mV to 700mV peak-to-peak.

For Mil. the three signals used comply
with the SMPTE/EBU specs in regions of
the world using 50Hz standards. however,
in the 60Hz regions, a different set of specs
is used. On the luminance side, if setup is
part of the signal it is recorded at 53mV.

SMPTE/EBL N10D BETACAM ]

100% 700mV 714mV 700mV

E MAX | TOO0mY T14my TOOmy

= MIN i omv 54mV 53mV

E RANGE | TOOmY BE0mY s48mY
| CHROMINANCE |

5 MAX 350mvV 467mV 324mV

& MIN -350mV -46TmV -324mV

13— RANGE 700mV 934mV 648mV

SYNC -300m\ -2BEmY -300mY

P-P 1V 1¥ 1V

100% 700mV 714mV 700mV

E MAX S525mV Sd4omYy S53amy

g MIN omv 54mV 53mV

i RANGE 525mV 495mV 486mV
:

B MAX 262.5mV 350mV 243mV

i MIN -282.5mY =350mVy -243mY

= RANGE 525mV 700mV 486mV

SYNC = ZmV =2HEmMY =300mV

P-P 1V 1¥ 1V

Table 1. Colorbar specifications for the various component analog video colordifference

§!andards. (*75% color bars include a 100% (700mV) white level.)
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Peak white is limited to 700mV. If setup is
part of the signal, the luminance range is
reduced to 647mV (700mV-53mV). When
this happens, the colordifference signats
are scaled to match. One other quirk in the
system is the use of 75% colordilference
signals combined with a 100% white peak
on the MIl alignment tapes. All of these
values are summarized in Table 1.

Interconnection

Interconnecting these different stan-
dards can be a problem. In many cases, the
machines have been directly interconnect-
ed without any knowledge of, or provision
for, the different signal levels involved.
One of the reasons for writing this column
was some recent Betacam to MIl dubs that
came from a West Coast dub house. The
machines were directly connected (prob-
ably through a router) and the chroma on
the MIl tapes was oversaturated.

To correctly interconnect these various
formats, first identify which of these exist
in your facility. One of the best ways to
handle the signal differences is to set a
standard for the facility and use DAs to
adjust any equipment that does not com-
ply to the house standard. Unfortunately,
this method also is expensive. The cost of
3channel CAV DAs can be $500 and two
are required for each non-complying tape
machine. Another method is to make op-
erators aware of the differences and
have them adjust front-panel controls ac-
cordingly. Time is money, and the long-
term costs of this method can be substan-
tial. It's possible to construct a few small
amptlifier circuits to accomplish the con-
version process, but make sure they solve
more problems than they create. One final
possibility, depending on the equipment
involved, would be to modify or adjust the
input and output circuits. You could con-
sult the manulfacturer for help on this
item, but don't expect too much.

A proposal does exist for standardizing
the distribution of CAV, however. the doc-
ument (SMPTE No. 253) is still behind
closed doors. Attempts to obtain a copy
were turned down by SMPTE because
some major industry players have yet to
sign off on it. Until agreement is reached,
everyone involved with CAV distribution
and interface will have to deal with the
dilferences whenever these different stan-
dards are encountered. u

-
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Carloons by Keith Rokinson/Making It Productions 310-379-4345
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Phone: 818-993-8007

Fax: 818-993-3762

20554 Plummer Street
Chatsworth, CA 91311
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Technology News

Real-time data backup
and retrieval

By Curtis Chan

One of the higgest bhottlenecks in the
computer graphics industry is backup
and retrieval of data. Products address-
ing the problem will be released by at
least two manufacturers during the first
quarter of 1995. Viewgraphics’ Dataview
serial digital adapter and Miranda's
Espresso (SCSI to digital video interface)
are sure to bring new life to current D-1
recorders. In addition, they may help
improve a facility’s bottom line by recduc-
ing the time required to backup large
image and data files, Both products will
essentially turnaD-1 recorder intoa pseu-
do real-time data recorder. This allows
not only a tremendous increase in pro-
duction throughput, but also a funda-
mental shift in the production process,
This makes tape access almost as fast as
on-line computer diskdevices, which may
eliminate the need for massive disk sub-
systems. Production flow and creative
freedom may also be improved, because
users will have a high-speed nmedia ex-
change solution and quick access to large
tape archives.

Although faster
processors can
accelerate the compute
speed, they can do
little about slow 1I/0
performance.

The magnitude of the problem

For non-graphics-related computer pro-
cessing, most applications involve com-
pute-bound problems, few have [/O-
bound problems. Even for demanding
supercomputer problenis, 1/0 files may
be on the order of a GB, and the results
require days of processing. However, in
the video and filim industry, the opposite
is true. Ten seconds of RGB RS-170A res-
olution video is more than 250MB and 10
seconds of film-resolution data can be

Chan s president of Chan and Associates, amarketing consulling
service for audio. broadcast and post-production. Fulierton. CA
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more than 10GB. For most applications,
relatively little computer processing is
done when compared to the bottleneck
of getting the material on and off the host
computer.

Although faster processors can accel-
erate the compute speed, they can do
little abeut slow 1/0 performance. In the
case of using one of the two digital inter-
faces and a D-1 recorder, film can be
scanned directly onto tape at 18MB/s to
20MB/s. An additional benefit is that disk
subsystems no longer need to be sized
to hold an entire day or even weeks
worth of work. In fact, it's not even nec-
essary to load entire clips since a few
seconds at a time can be easily loaded,
processed and recorded back to tape,
reducing system costs with no adverse
effect on performance.

The solutions

The soon-to-be-released Dataview SDA-
20/21 serial digital adapters will address
the issues of computer data backup/ar-
chival. high-resolutionimage archival and
real-time D-1 video 1/O. The YU device
incorporates a VME host interface on the
front-end. a sophisticated memory and
controlter system, an ECC codec, serial
digital 1/0, timing and gen-lock circuits,
and an RS-422 controller. Users get an
interface product that allows existing D-
| recorders to double as true data pe-
ripherals, connecting directly to high-
end computer graphics computers (SGI
Onyx or Challenge) for real-time image
retrievals and transfers.

The secondary ECC circuitry plus read-
after-write ensures high data integrity
during backup and restore operations at
up to 20MB/s. The D-1 machine provides
100GB of removable storage at a fraction
of the time and cost of previous meth-
ods (assuming you already own a D-]
machine). The SDA-20 is designed for
digital video transfer operations, while
the SDA-21 provides two modes: 1) selec-
tive backup and restoration of computer
data files and 2) input and output of com-
ponent digital video in real time. Buffer
memory configurations provide various
data flow control capabilities and up to
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20seconds of video storage onthe board.

Miranda's Espresso provides a high-
quality bridge between serial digital vid-
eo and a computer system, using fast and
wide SCSI channels. Images are trans-
ferred at speeds up to real time in either
direction, and the SCSI interface uses
from one to four independent channels.
The unit is divided into three major
blocks: a video processing card, a SCSI
interface card and buffer memory. The
video card has two serial digital video
inputs and outputs and a reference ana-
log video input. Cutputs can be config-
ured as two independent 4:2:2 signals,
one 4:2:2:4 signal or one 4:4:4:4 signal.
Data at each input is deserialized, re-
scaled and color space converted to RGB.
On the output side, the opposite hap-
pens with each output block passing
through a color space converter, re-scal-
ing circuit and serializer. The video then
can be routed to the SCSI interface or
output. Later, an option card is planned
that will allow the unit to produce low-
resolution “thumbnails,” which can be
sent to the host in real time.

Data from a single image may be trans-
ferred by one, two or four SCS| channels
operating together to increase the total
bandwidth. The memory card can store
two frames of NTSC or PAL video, and the
unit has three R8-422 ports for external
hookup.

Dataview and Espresso are examples of
products that will have a dramatic im-
pact on the video and computer indus-
tries. Both products will allow facilities
to increase work flow and cut costs si-
multaneously. Loading projects over-
night, subcontracting parts of projects
or stopping work in progress may be-
come things of the past. [

™ o more information on the
Viewgraphics Dafaview, circle
C300 3 on Reply Card. For more
informadion o e Miranda
Espressa, chicle (302)
on Reply Card
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Introducing the 3M BC-Metal videocassette. The  are judged and destined to popularity. In fact, we
extremely dynamic, new Betacam SP™ tape  wouldn't be surprised if you've already heard about
designed to raise the standards by which all others it. But if you haven't, rest assured, you will.

3M Audio and Video Markets Division
3M Center, St.Paul, MN 55144
Within the 703 area code: 1-800-831-8726

All other US: 1-800-752-0732 ©1993 3M

Circle (8) on Reply Card
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TEGHNOLOGY
FOREGAST

Don’t fall behind!

T hree tomatoes were walking down the street — papa
tomato, mama tomato and baby tomato. As they walked
along, baby tomato kept falling behind. Despite all of papa's
yelling for him to hurry up, baby tomato fell further behind.
Finally, in a fit of anger, papa tomato watked back to baby tomato
and stomped him flat. “I told you to catch up,” he said.

Okay, so the joke isn’t as funny as it was when told in the
movie Pulp Fiction, but it illustrates a point. Our world of
entertainment and cormmunication is moving faster and faster.
That new computer you hought will he technologically obso-
lete within the year. Satellite-delivered programming is gaining
customers faster than anyone thought possible. Computer on-
line services used to he something limited to universities and
afew computer nerds. Today, the Internet signs on 160,000 new
users every day. Such radical changes represent hut the tip of
the iceberg in terms of where this industry is going. What does
this mean to you?

In short, it means catch up or get squashed. Technology
managers that lag behind in maintaining their technical and
managerial skills are doomed to the same fate as the baby
tomato. Fortunately, help is at hand. Read on as Broadcast
Engineering magazine leads you to the solutions you'll need to
stay ahead of the competition in 1995 and on to the year 2000.

“Preparing for a High-Definition Future”
“Broadcasters and the |Way”

“Ringing uy Profits for Radio”..
“Interactive TV".............

“S-VHS/Hi8 Production Systems”

Brad Dick, editor

www americanradiohistorvy com
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Preparing for a
high-definition

future

Facilities need to take advantage of the 3-phase approach to HD.

By Roger L. Kingsland, AIA

The Bottom Line

Sweeping changes in worldwide communications systems have added new variables for
broadcasters. Many of these changes call for new ways of doing business. Some can be
integrated into current facilities, others will require more substantial changes. Facility con-
struction is a major undertaking. Providing flexibility as an integral part of the design may
add significant costs today, but can potentially pay dividends for years to come.

The broadcast industry is undergoing two simulta-
neous revolutions. One is the technical change associat-
ed with the adoption of ATV, which involves new equip-
ment, redundant hroadcasting and even a change in the
product aspect ratio. The other is the vast expansion of
players in the marketplace. With roughly 1,500 TV sta-
tions nationwide, the broacdcast community used to he
a relatively tight-knit, secure clicue. Digital compression
has hoth increased the rate of delivery and expanded
the number of mediums that can deliver video signals.
Big players are in the game, and no one knows what will
eventually happen.

This article looks at the major issues affecting the
industry and attempts to derive some logical conclu-
sions as to how these issues will affect facilities. It
addresses the underlying concepts upon which fa-
cility design should be based rather than specific
technical aspects. Understanding these concepts
will greatly affect your ability to compete in this
brave new world.

In this business, facility managers are typically
directors of engineering and, therefore, place a high
priority on systems and equipment. What may not he
apparent is the need for a complementary bhalance
hetween equipment and facilities. Facilities are im-
portant for many reasons. First, physical plants are
expensive, hoth in terms of first cost and operating
cost. Second, they are static and can be inflexible
(after all, it’s a lot easier to change equipment in a
building than change the building itself). Third, they
take a long time to plan and implement and, there-
fore, are on the critical path of any planned strategic
changes.

Kingsland is managing pariner of Kingsiand Scott Bauer Havekotie Architects,
Pittsburgh,

Reasonable assumptions
As designconsultants on the periphery of the broad-
cast industry, we have a perspective uncluttered by
day-to-day involvement. After speaking with special-
ty consultants (including systems designers, light-
ing designers and mechanical/electrical engineers),

Digital compression
has both increased the
rate of delivery and expanded
the number of mediums that
can deliver video signals.

as well as our hroadcast, film industry and general
business clients, we have developed the following
assumptions:

1. Most studio facilities (and perhaps associated staff)
are underutilized. With three or four newscasts per
day, plus assorted local programming, many studios
are used less than one-third of the time available.
Income available from increased use (closer to 100%)
can offset the additional cost of equipment and im-
proved facilities.

2. The number of shows produced in the future will
increase dramatically. After all, how many M*A*S$*H
reruns can one society ahsorb? If George Gilder’s nar-
rowcasting (a term he used in his book “Life After
Television™) predliction comes to pass, then the need
for economical production will increase substantially.

December 1994 Broadcast Engineering 21
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Of all the players in this new market
(cable, broadcast, telephone, satellite),
the broadcast industry has arguably the
greatest production expertise and the
best pool of resources. Private video
production shops will certainly compete
for production services. However, sta-
tions that adopt ATV will be the first to
develop an understand-
ing of the 16:9 format.
Also, by increasing utili-
zation, stations can in-
crease production with-
out substantial capital
expenditure.

3. As studio usage in-
creases, stations will
need to accommodate
outside talent and tech-
nical personnel using the
production facilities. The
wider variety of produc-
tions will put a greater
demand on shop areas,
edit booths and dressing
rooms. The production of
news will have to balance
a need to share facilities
with the need for privacy

rate teleconferences to specialized pro-
grams developed in partnership with
narrowcast producers.

6. The change in aspect ratio from 4:3 to
16:9 appears to be largely in response to
the movie industry and the vast quantity
of motion pictures available to satisfy the

electrical systems will be largely ignored
unless they prevent proper function of the
equipment. Most stations will go through
this phase, particularly those that already
have adequate facilities, along with sta-
tions whose philosophy is to wait and see
where the industry is going.

The best facilities’ response during this
period is to develop a
clearunderstanding of ex-
isting conditions and how

changes can be made at
minimal cost. Particular
attention should be paid
to spaces adjacent to the
studios and possible sce-
narios for reorganizing
space outward from the
studios. A program of
space requirements, which
specifies each space and
its size and relationship
to other spaces, should
be developed and modi-
fied as the understanding
of space needs changes
during the transition. Mi-
nor modifications can be

HDTV's 16:9 aspect ratio will affect studio control rooms. In addition to installing new
equipmeni, the size and shape of monitor wails will have to be addressed.

based on the needs de-
fined by this document,

to work more efficiently.

4, A typical TV station has three primary
functional components: production,
sales and broadcasting. In the future,
there will be so many inexpensive ways
to deliver a signal that the broadcast
component may be less of a priority.
Sales will remain important; however,
the orientation may move away from
just the sale of advertising toward the
sale of preduction services. Production
will increase in prominence. Local news
will remain important; however, news
production will have to coexist with vast-
ly increased use of production facilities
and staff.

A station’s ability to
respond to rapid
changes in the
marketplace will be
critical to its survival.

5. Studios and their support spaces in-
cluding edit booths, control rooms and
shops will need to become highly effi-
cient machines for production of con-
tent and will be used 24-hours-a-day.
Those that succeed will work more effi-
ciently than their competitors. Stations
will become adept at producing a wider
variety of shows, ranging from corpo-
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market’s demands for programming. The
filmindustry may be an excellent resource
for broadcasters interested in increasing
their production capabilities. First, the
film industry understands how to work
with the wider aspect ratio; second, it’s
accustomed to producing a wider variety
of product than is currently typical in the
broadcast industry.

How facilities’ changes will occur

Assuming that changes in technology
and the marketplace will generate chang-
es in facilities, the questions are: how will
they occur, when will they occur and
what will the nature of the changes be?
We envision three phases with the fol-
lowing characteristics:

sPhase | - Adapt existing facility: This will
be the initial phase for most organiza-
tions. It will involve adapting existing fa-
cilities to respond to changes needed
and be primarily equipment oriented. It’s
conceivable that news sets will be rede-
signed or substantially modified. The
use of in-house electronic graphics will
grow and may even use a portion of the
additional horizontal field. Directors will
experiment with solving proportion
problems created by the 16:9 ratio with
equipment changes rather than facility
adaptations.

Phase | will clearly help define which
production problems can be solved with
equipment and which need to be solved
with facilities changes. Mechanical and

www americanradiohietorv com

rather than simply forc-
ing uses into inappropri-
ate spaces. In addition, groups of uses
can be identified for off-site locations in
the event that the additional production
and broadcasting uses demand more
space than is available.

The best facilities’
response during
Phase I is to develop
a clear understanding
of existing conditions
and how changes
can be made at
minimal cost.

*Phase lI-Generic facilities response: This
involves substantial changes to existing
facilities or relocation to new facilities.
Stations that have gone through Phase [
will have learned a lot about their new
facility needs. It will, however, be critical
that any architectural or engineering
design solution recognizes the need for
flexibility.

Because a station’s ability to respond to
rapid change in the marketplace will be
critical toits survival, the underlying con-
cept behind all design solutions should
be ultimate flexibility. This will require a

Continued on page 27
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FedCam
MedCam
EduCam
POVCan
MicroGam
GrahpiGam
FireGam
TrafficGam
GonferenceGam
RemoteGam

If you can't judge a book by its cover, you certainly
can't judge the performance of the WV-E550 by its size. st

Its specs (+62dB Signal-to-Noise Ratio, 800 lines of
horizontal resolution, 8 at 2000 lux) place it in a league
with some of the finest cameras of any size or any price.
Yet, its size and ease-of-operation let it go places where
few other cameras will even fit.

It's all made possible by Panasonic’s Emmy award-
winning DSP technology. Now, not only are set-up,
camera matching and scene filing push-button simple:
Digital Noise Reduction improves picture quality—not

The little

just in low light—but throughout the WV-E550's entire

operating range. E H mﬂpa
From saving firemen’s lives to improving the clarity "'I al [: u “ I [I

of international video conferencing, there's hardly an =

application where the WV-E550 can't do the job of much
bigger, more expensive cameras. If you've got a challenge

other cameras can't do, it just might be a job for the Panasonic

WV-E550, the "Can-Cam." Broadcast & Television Systems Company
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Tektronix brings non-linear thinking

Introducing Profile
Disk-Based Video and Audio
File System.

I
| Specifv Profile

from vour
video system
integrator.

i k of Sony Corp

www americanradiohistorv com


www.americanradiohistory.com

tJlj an otherwise linear world

This is no mere evolutionary
advance. The new Profile* Disk-
Based Video File System is a
quantum leap forward in form,
function and value.

For starters, Profile provides
CD quality audio and first
generation Betacam® SP quality
video. While Intelligent
Compression™ lets you specify
the exact video quality you
need for every application.
Tektronix Image QualityProfile makes the many
advantages of disk recording

, _ both affordable and practical.
Intelligent Compression_ ,
\ With four independent

\ record/play channels, a single
\ Simultaneous Record/PlayProfile streamlines commercial
\ Across All Channelsinsertion, newsroom editing
\ and program delay operations

\ . that tie/up multiple tape

S Integral Video Routermachines. And it does so more
\ simply and economically. With
virtually no downtime.

N Open Architecture
An integral 32x32 digital router
' ) makes it easv to integrate Profile
Multifor ma‘tinto any video environment.
And. its open architecture lets

High Reliabilityyou expand and upgrade with
plug-in cards.

Don’t be limited by linear
thinking. For complete
information call vour local
Tektronix sales office.

Tektronix

Circle (16) on Reply Card
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16:9 and the studio

Some considerations

The new ATV aspect ratio can't help but change the way studio space
and sets are used. Assuming no change in the vertical field-of-view (FOV),
16:9 increases the horizontal FOV by 33%. However, some directors may
prefer to increase the vertical FOV to compensate for the increased
horizontal FOV. A 20% increase in the vertical FOV results in a 60%
increase in horizontal FOV and a 92% increase in the overall FOV. (See
Figure 1.)

Let's look at a typical studio (if there is such a thing). Figure 2 shows a
corner set with an open area for cameras. Approximately one-third of the
space is dedicated to staging area for equipment not in use. Figure 3 shows
the area required for cameras, if the focal length of the lens remains the

TOP OF STUDIO I

HVAC ZONE
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\ \ |
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Figure 2. A tvpical studio may have a corner sel,
with space asicde for cameras and the remainder of
available space used as a staging uread.

Figure 1. When changing from 4.3 to 16.3, increasing the vertical FOV by 20% results
in a 60% increase in the horizontal FOV und an increase of 92% overall. This affects
both set and studio design considerations. LF igures designed by Grant E. Scoll, AlA.)

same and thefield is increased 92%. The result is a drastic reduction in the
space available for equipment staging.

The logical conclusion is that equipment will be stored in areas outside
the studio, which will have two effects. First, a decrease in production
efficiency; and second, displacement of other uses currently adjacent to
the studios. Stations that do not have enough surplus space to absorb the
spillover may need to consicder locating spaces less critical to studio
operations, such as sales. to remote sites.

Other considerations relating to the new aspect ratio might include:

1. The use of shorter lenses to increase FOV and reduce pullback
distances.

2. Increased lighting grid heights due to the increased vertical FOV.

3. Studios that are marginal for 4:3 production may be unusable for 16:9
production.

4. Due to ATV's increasect resolution, designers may need to review the
quality of set finishes. graphics and makeup.

5. The decreased background noise of digital audio may (reveal) additi ion-
al studio noises, such as HVAC systems.

26 Broadcast Engineering December 1994

»

Figure 3. With 16:9, additional space inay be re-
guired for both cameras and sets. therefore reduc-
ing the stuging area. Space requiremnents may spill

over Into other nearby areas.
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whole different plane of thinking about
space needs. Users need to think about
fun:tion, not room labels. Wherever pos-
sible, spaces should be combined. It
should be anticipated that all space use
will be temporary and spaces should
change quickly with minimal disruption
to angoing operations. Generic stan-
dards should be developed for the en-
tire space that estab-
lish minimum require-
ments in terms of ceil-
ing heights, lighting,
power, acoustics and
HVAC (heating, ventila-
tior and air condition-
ing). The result will be
a “white box" volume,
into which specific
functions are placed.
Tc the greatest prac-
tical extent, functions
placed within the vol-
ume should be easily
moidifiable. Furniture
should be freestand-
ing, not built-in, and
allow easy access to
wiring. Lighting should
be plug-in, not hard
wired. Mechanical sys-
tems should be modu-

It's conceivable that some stations may
not undergo phase |l and proceed imme-
diately to phase ll. These are stations
that currently have dysfunctional facili-
ties that require substantial change now.
It also includes stations taking an ag-
gressive posture and pioneering the in-
evitable changes in the industry. Under
either circumstance, the need for flexi-

Among the ifems that need fo be considered when planning for HDTV are studio sels
and lighting. Grid height and set size may have lo be increased lo accommodate the
change in aspect ratio. (Photos courtesy of KSBH Architects and WPXI, Pittsburgh.)

lar, allowing quick mod-

ification for new uses. Wiring should run
in exposed cable trays, not conduit. Ceil-
ing heights should be higher than the
anticipated need. Spaces requiring
acoastical privacy should be visualized
as islands within the overall volume and
constructed of demountable partitions.

Flexibility is not achieved without cost.
However, in the long run, substantial
savings can be realized through the re-
duced cost of modifications and in-
creased efficiency.

Most broadcast facilities can't even
keejy up with their current space needs,
let alone respond to future requirements.
How many stations' private offices have
bee turned into edit suites? How many
are living with a patched-up HVAC sys-
tem that has heen modified so many
times it is impossible to balance?

The future will require constant adap-
tation to changes in the marketplace
and shows produced. Work teams, edit
suit2s, sets and studios will all need to
be reconfigured on an ongoing basis to
meet specific challenges. If the reconfig-
uration takes too much time and money,
opportunities will be lost. If the facility
limits opportunities for a reconfigura-
tion, staff will not be able to function
efficiently in what promises to be a high-
ly competitive marketplace. The cost of
not being able to compete can far out-
weigh the additional cost of building
flexibility into new or renovated facili-
ties

bility becomes even more important.

The appropriate architectural/engi-
neering design response in phase 1l is
twofold. The design team must develop
a conventional design solution that ac-
commodates all known functions in an
efficient, productive manner, The tradi-
tional design process works well to
achieve this goal. The design team, led
by the architect, should first develop an
understanding of the organization’s im-
mediate needs and make certain the de-
sign responds accordingly. However, be-
yond the appropriate solution when the
facility is first occupied, it will be abso-
lutely critical that the design accommo-
dates flexibility for change.

The design team must focus the client
to look at opportunities five and 10 years
out. The underlying design concept be-
hind a facility should be a common de-
nominator of requirements that can meet
the widest variety of possibilities within
current funding constraints.

Besides satisfying immediate function-
al and practical requirements, the de-
sign team must act as the catalyst in
helping the client define their vision for
the future and various alternate market
strategies. After the architect has devel-
oped avariety of solutions and explained
the opportunities and constraints of
each, the client then can select the most
appropriate solution based on that vi-
sion.

*Phase lll - Specialization: At this stage
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of development the industry has settled
into definable patterns with some orga-
nizations determining their appropriate
niche. Under this scenario, specific
space needs are more easily defined and
facilities are fine-tuned to perform effi-
ciently under more narrow use require-
ments. An example might be a TV sta-
tion that has developed partnerships
with one or more narrow-
cast producers of specif-
ic shows.

The organizations mak-
ing the transition to
phase lll will be those that
have proven profitability
within specific niches.
They will include firms
that have adapted gener-
al-purpose spaces to spe-
cific needs and recognize
that they can improve ef-
ficiency by developing
specialized facilities. The
appropriate architectur-
al response then is fine
tuning. The design team
must develop a detailed
technical understanding
of production require-
ments (if any), manage-
ment preferences and
staff communications.

Summary

The future holds many exciting chal-
lenges and opportunities. A facility can
either restrict the ability to respond or
support a smooth transition. it's impor-
tant to recognize that electronic sys-
tems and physical plants need to be
properly balanced, complement each
other and respond to future needs. In all
likelihood, the most appropriate re-
sponse to the future is flexibility. Al-
though greater flexibility increases costs
at first, long-term costs can be substan-
tially less, particularly if efficiency is
improved.

One worthwhile consideration would
be to begin planning for the total recon-
figuration of your TV facility. The life
cycle changes it has undergone over the
decades may well have rendered it use-
less in preparing for tomorrow's tech-
nology. The industry will soon need to
compete in a vastly expanded market
against companies that have developed
considerable expertise in improving ef-
ficiency. If the broadcast industry com-
bines its unique expertise with the right
facilities and a well-managed staff, it can
and will become an integral part of the
communications industry that eventu-
ally emerges.
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The Bottom Line

When the information
superhighway is discussed,
broadcasters are often left
out of the discussion. One
reason is that broadcasting
is currently a one-way
delivery system. What is
forgotten is the wealth of
content and services
broadcasters provide to
their local community.

The information
superhighway will be a
2-way interactive network,
and broadcasters need to
embrace systems that
provide feedback from their
viewers and staRe their
claim in tomorrow’s
communication web.

28 Broadcast Engineering December 1994

By Curtis Chan

The National Information Infrastructure
(NII) is a phrase coined by the Clinton
Administration to describe the conver-
gence of telecommunications, informa-
tion technology, and the entertainment
industry. Of late, the NII's oblique mean-
ing has been substituted with the “Infor-
mation Superhighway,” Infobahn or the
latest entrant, IWay. In reality the [Way is
already here, the government and pri-
vate sector have been active participants
for some time.

The government’s NIl objective is not to
dig a trench from coast to coast, fill it with
fiber and call it the [Way. Rather, the IWay
will be privately built, owned and operat-
ed. Most likely, the federal government
will encourage its development through
research funding, standards efforts and
regulatory changes. Much of the Way
already exists in the national communi-
cations web comprised of fiber-optic
strands, coaxial cables, RF, satellites and
copper wire.

What'’s needed for completion can be
broken down into several categories. On
the technology side, improved access,
encryption, protocols and bandwidth are
needed. A core technology that may ulti-
mately determine the practicality and
feasibility of the IWay is data compres-
sion. The infrastructure needs better
policy, organization, and the homoge-
neous support of the players. Content,
along with all of the conveniences and
services offered, will determine to a great
extent the success or failure of the NII.

Who, what and how
The first question concerns who will

Chanis president of Chan and Associates, amarketing consulfing
service for audio, broadcast and post-production, Fullerton, CA.
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Broadcasters

and the I[Way

For broadcasters the future may at first appear dim,
however, opportunities abound.

build the [Way. The answer is multifacet-
ed. Each of the players will bring to the
table different technologies and points
of view. Some of the players include the
Internet, AT&T and the seven Regional
Bell Operating Companies (RBOCs). Oth-
er players include universities and re-
search organizations, computer software/
networking companies, on-line service
and content providers, the government,
cable and TV broadcast companies.

The next question is what will be on the
IWay. A recent study attempted to deter-
mine which applications will be doubly
important within three years. Answers
included electronic mail, file and data
transfers, and interactive information
{video, audio, data) access.

The study also asked who will pay for
the IWay and how services should be
billed. The answers varied from users
and content providers to advertisers and
taxpayers. Possible billing methods in-
clude a combination of Iree and pay ser-
vices, usage-based service, [lat rate ser-
vice and premium-priced services.

The 1Way’s backbone will use current
and envisioned wide-area network (WAN)
technologies including fiber, satellite and
microwave. On- and off-ramps connect-
ing users to the backbone will be fiber,
coax, copper twisted pair and wireless.
Users will inevitably want direct inter-
face through the use of PCs, palmtops
and PDAs, smart phones, set-top Net-
work Interface Unit (NIU) boxes and
smart televisions. Many new software
products are possible including operat-
ing systems, user interfaces and a new
generation of middleware for navigating
the IWay. The marriage of these different
technologies creates unresolved issues
centering on protocols and bandwidth.
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Protocol

There are many protocol issues but one
of the main concerns is the ultimate role
of Transaction Control Protocol/Internet
Protocol (TCP/IP). 1t is the current proto-
co that binds the Internet and Unix-based
LLANs together. Aided by the assistance of
the Internet Engineering Task Force
(IETF), TCP/IP has continuously evolved.
But it suffers real-time drawbacks that
coild threaten its use when multimedia
traffic ptays a greater role on the [Way.
TCP/IP wasn't originally designedforreal-
time data delivery. It's essentially a rout-
ed. connectionless, datagram (packet) pro-
tecol, which divides network traffic into
unz=qually sized, individually addressed
chunks that are routed through the net-
work over a dynamically assigned path.

An emerging option is ATM. It is a hybrid
circuitswitched and packet-switched net-
waorking scheme that performs well in real-
time applications (video, audio) but lacks
TCP/IP’s software base. ATM will probably
ride on top of Synchronous Optical Net-
work (SONET), which is a CCITT/ITU stan-
dard that defines various levels of digital
telephony service over fiber. ATM basical-
ly splits data into small cells or packets of
equal size (48-byte data plus a 5-byte head-
er). Instead of routing each cell individual-
ly, ATM sets up a virtual circuit and streams

the cells across the network. Aside from
its scalability and ultrafast switching ca-
pabilities {from 53Mb/s to 9,953Gb/s),
ATM's attractiveness for video and multi-
mediacontentisits abilitytoallocate band-
width on demand and assign priority lev-
els to cell streams, guaranteeing nearly
real-time delivery of digital video data.
Bandwidth

Bandwidth and the allocation of frequen-
cy spectrum is a major issue amongst the
players. Bandwidth necessary to connect
providers and users onto the 1Way de-
pends on the applications being used. For
instance, on-ramps need far greater band-
width for interactive digital video than e-
mail. Another equally important issue in-
volves the allocation of bandwidth into

and out of customer sites. A system opti-
mized for data delivery with a high ratio of
downstream to upstream bandwidth im-
plies information consumption, whereas
one with symmetrical or dynamically as-
signed capacity implies communication.

The consumer broadband spectrum as-
signment chart (see Figure 1) is an exam-
ple of how providers will utilize the al-
ready scarce allocatable bandwidth. Fre-
quencies between 50MHz to 750MHz will
be used for downstream broadcast, while
the frequencies from 5MHz to 42MHz are
available for upstream data. At 6MHz per
channel, six channels of video, or more
compressed channels of video and other
data can be piped upstream. Another
idea is to use two coax cables for each
feeder and leave one “dark" for future
use. The primary active cable will be
configured with asymmetrical bandwidth
as in the previous example. The upstream
bandwidth will be enough to support
voice phones, 2-way data, Personal Com-
munications Services (PCS), the new wire-
less spectra to be auctioned off by the
FCC, and video telephony. The second
dark cable, when activated, will be mid-
split with free portions of the 500MHz
bandwidth being allocated in each direc-
tion. This empowers subscribers to be-
come originators of content and not just

25 years at the same job and

what do we have to show torit?
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FDDI=N
HIPP
Fibar Channel
SCS5i1-3

SONET/ATM
& B-ISDN

digital signals.

100 Mb/s

100 Mb/'s
100Mb/s

100Mb/s
BOOS1600
Mb/s

1000 Mb/s

51-8953
Mb/s

Table 1. Specifications of some of the current and emerging standards for network distribution of

consumers.

access. This would allow users access to

Several cable companies are serious
about using the upstream bandwidth to
compete with the RBOCs in local phone

long distance networks through the
cable system and could give the RBOCs
a run for their money.

IWay backbone players

As discussed earlier, the IWay will not
be built by a single entity, but by numer-
ous existing institutions that can provide
content and/or the ability for end-users
to communicate with one another. The
IWay must be aftordable, secure, easy to
navigate, information rich, and have in-
formation people want to use. Three
main players come to mind, the telcos,
Internet and the cable companies. To a
lesser degree are the broadcasters,
which ofter information-rich content, but
lack the interactive ability to communi-
cate with end-users at a high level. How-
ever, this will change as broadcasters
form strategic alliances with communi-
cations carriers and/or develop an in-
frastructure to accommodate bidirec-
tional interaction.

For the most part, the cable companies
see the IWay as synonymous with en-
hanced entertainment and business ser-
vices. Possibilities might include servic-
es for (near) video-on-demand, home
shopping, viewer polling, information-on-
demand, data and voice telephony and
access to on-line service bureaus. One of
their primary advantages is existing coax
stretching into more than 60 million US.
homes and millions more around the
world. On the downside, cable systems
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AT GRass VALLEY, we've spent the last 25 years designing, creating,
and producing the advanced switching systems you've come to know
and love. Switchers that have brought you everything from Apollo 11
touching down at Tranquility Base to the sledgehammers taking down
the Berlin Wall. Switchers that have become the premiere choice of
video professionals throughout the world.

Over the years, we've developed a host of technical innovations—
such as our award-winning E-MEM* effects memory technology-that
have dramatically improved the production process, making it possible
for you to exercise more creative control.

But nothing matters more to us than what our customers have to
say about our switchers.
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tend to be proprietary and not intercon-
nected. A major challenge will be agree-
ment on common standards and proto-
cols, as well as the actual interconnec-
tion of the various systems.

Telephone companies show strength
where cable companies are weak. At
present, cable uses a one-to-many, trunk-
and-branch topology with little provision
for upstream or return communications.
The phone system has evolved to be-
come the world’s largest switched, dis-
tributed network. It provides ultrareli-
able instantaneous point-to-point com-
munications and precise methods to
track and bill for usage. However, band-
width problems still have to be addressed
at the local or regional level. Although
the trunk lines or backbone to the major
meiropolitan cities are of high bandwidth
capacity, the local loops are typically 2-
and 4-wire unshielded copper running at
limited bandwidth. For telcos to transmit
and process realtime video and multi-
me:dia information, bandwidth and pro-
tocol issues need to be addressed.

A possible solution is Asynchronous
Dig tal Subscriber Line (ADSL) and Dis-
crete Multitone (DMT). ADSL uses exist-
ing copper for broadband interactive vid-
eo and other high-speed digital services.
Coupled with DMT, four one-way video

channels {compressed 1.5Mb/s chan-
nels), a 2-way interactive back channel,
two ISDN channels and regular telephone
information can be squeezed onto ordi-
narytwisted pair wiring. ADSL is no match
for 50 channels of cable video, but with a
set-top box and an A/B switch, consum-
ers could receive content feeds from the

A high ratio of
downstream to
upstream bandwidth
implies information
consumption, whereas
one with symmetrical
or dynamically
assigned capacity
implies
communication.

cable and phone companies. At the fore-
casted speeds, it is possible that on-line
services like America-On-Line or Com-
puserve could become multimedia ser-
vice providers.

Where the telcos and cable providers
are weak, the Internet is strong. It's said

that the internet is a government-subsidized
experiment in distributed computing, elec-
tronic community and controlled chaos. This
content-rich and open-access playing field is
growing by as many as 150,000 users per
month. The most likely scenarioc would be
that the Internet’s rich human and informa-
tional resources will be harnessed for the
IWay. The real issues for the Internet and
other on-line services are how users will inter-
act with the network and what they will find
there. Being linked to everybody and every-
thing is useless if you can’t use or locate what
you need.

Because of these concerns, the Iollowing
trend is possible. According to Steven Wolff,
National Science Foundation (NSF) director
of the networking division that oversees the
Internet core, the NSFnet hackhone is going
to be replaced by a combination of linked
commercial subnetworks and a restricted
access research backbone. Instead of provid-
ing educational institutions and research cen-
ters with free access, the government may get
out of the network business and offer users
vouchers or grants to buy access to commer-
cial Internet providers. Approximately 50 of
these mid-level network providers already
exist and most are linked under an umbrella
called Commercial Internet Exchange (CIX).
However, many may merge or be acquired by
telcos, cable and broadcast companies, or

w in television history
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Model 200

Often imitated but never duplicated, our family of innovative
switchers have, over the years, developed a reputation for both the
way they “feel” and the confidence they inspire in the people

who use them every day.

It’s a reputation that only comes with time; a reputation that

only cones from Grass Valley.

£ 1994 The Grass Mailey Group, inc

1992
Model 3000

1988
Kadenza

you're locking for.

If you'd like more information on our family of switchers, call us
today at 1-800-474-8889 ext. 400.
Grass Velley. We're still making history.

Today, we're siill working to develop and introduce production
switchers that provide the kind of performance and advanced features
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Alodel 4000

GrassValley
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Figure 1. One possible scenario for spectrun allocation on a system with a single cable. Frequencies from SM11z to 42M11z would be avaifuble for upstream
datu_Frequencies from 50MHz to 750MHz would be used for downstream data

on-line providers.

Just as the Internet’s backbone is chang-
ing, so are the on-ramps. Programs like
Continental Cablevision’s link to P’SI are
opening up the net to a new class of users
and bringing its services to the same
devices that we use to view videos or
make phone calls. Imagine all of the re-
sources of the Internet being available
through the same user interface used to
conduct a videoconference or to order a
take-out. On the opportunistic side, the
Internet’s population is a marketing bo-
nanza for would-be commercial entities
seeking to make a profit from this world-
wide communal web. One of the daunt-
ing challenges for profit-seeking content
providers will he to create a means to bill
for on-line usage.

With all of these players, policymakers
are trying to resolve issues concerning
the IWay. Legislation to ease regulation for
the cable/broadcaster and phone compa-
nies has already gained support. If the
IWay is to become a national asset, access
to it must he affordable to all. This is not
just a domestic issue, countries including
Japan, Canacda, Germany and other parts
of Europe have begun similar projects

32 Broadcast Engineering December 1994

to build national networks.

Today's phone, broadcast and cable com-
panies use a multiplicity of technologies
to deliver their services. The phone sys-
tem is switched, symmetrical and interac-
tive. Backbone lines are usually digital
fiber with analog copper wires delivering
service into businesses and homes. The
cable system is unswitched and distribu-
tive. built on a backbone of analog fiber
and satellites. with analog coax going into
user sites, Broacdlcasters use a combina-
tion of terrestrial, DBS and landlines to
forward their content-rich information. In
the future, one possible communications
environment might have interconnected
signal connection anc routing points feedl-
ing services via fiber to the local loop site
or curb. From these nodes, data will enter
businesses arnd homes on a mix of coax,
copper wire and fiber to reach set-top
boxes, computers and phones. These sys-
tems will be switched and 2-way, though
they don’t have to be symmetrical or all
digital.

Haves and have-nots

One major concern facing providers is
that all this will be meaningless if the cost

www americanradiohistorvy com

is too high. If not addressed early on, the
IWay might become the province of the
educated and economically privileged,
pulling the country closer to a land of
haves and have-nots. Lowered regulato-
ry barriers between the content provid-
ers and the telcos, coupled with the in-
creasing number of content-for-hire me-
dia conglomerates may lead to new mo-
nopolies and strong competition over
services and prices. Like the interstate
freeways that stretch from coast to coast,
the IWay will profoundly alter our society.
Major issues relating to technology, legal
implications and economics still have to
he faced. But once resolved, opportuni-
ties lie ahead for providers and users.
Vice President Gore's comment may sum
up the situation best, "Better communi-
cation has almost always led to greater
freedom and greater economic growth.”

The Way is filled with opportunities
that allow access to a wealth of informa-
tion. The architecture will be designed to
encourage individuals and organizations
to become information creators, and not
just consumers. It will beexcitingto watch
and be a part of the opportunities and
challenges ahead [ |
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...the tubes with the proven track record!

EEV has been a prime mover in energy
efficiency improvements throughout its
involvement in the US UHF television
industry. One of the most recent
technologically advanced products added
to the EEV range is the high power

UHF TV{OT. In addition to its energy saving
features, the EEV IOT has shown that itis
ideally suited to combined amplification
transmitters for conventional NTSC
service, together with the requirements of
digital HDTV transmission.
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EEV IOTs follow the Company's established
philosophy of providing customers with
products that are user friendly, while
satisfying their technical requirements, This,
together with applications engineering
support and a reputation for service

second to none, has established EEV as

the market leader.

Why not contact EEV today to find out
how you can save up to 50%
oh your electric power bills.

10Ts are presently available
for 40kW and 60kW visual
service and combined
amplification powers

of uptc 42/4.2kW.
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Fax: [914) 6828922
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USA: EEV Inc, 4 Westchester Plaza, Elmsford, NY 10523
Telephone: {9141532 6050 or ‘Toll Free’ 1-800-DIAL-EEV

UK: EEVLtd, Waterhouse Lane, Chelmsford, Essex CM12QU, England
Telephone: {0245)493493 Fax: (0245} 492492
CANADA: EEVCanada Ltd., 67 Westmore Drive, Rexdale, Ontario M3V 3Y6
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Telephone: {331)40805400 Fax: Paris (331)4733 1131
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pateis the most immediate and
attractive business to the TV
industry as we know it. Once a
broadcaster or cable program-
mer has the ability to process
and create interactive applica-
tions, there are many new busi-
ness opportunities.

Existing advertising revenues
can increase due to more di-
rect, personalized and usage-
based capabilities. New adver-
tising, direct response and pro-
motional opportunities result
from printed and electronic
methods, such as coupons,
home shopping, retail smart
cards and related services.

The key to these innovative
new business opportunities for
broadcasters lie in technology
that only now is becoming pos-
sible. The remainder of this ar-
ticle discusses the architecture,
features and processes neces-
sary to implement interactive
applications within scheduled
or VOD commercials and TV
programs.

Underlying architecture
After analyzing the require-

¢

4

The VETS wstallation focated in Portland, OR, NBC affitiate KGW-TV.
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Interactive

ments, the distributed system
shown in Figure 1 is necessary
tosupporttheinteractivehome.
The architecture includes a vid-
eo encoding and transport sys-
tem (VETS). The VETS encodes
interactive prompts and is a
time reference to a video frame.
The in-home unit (IHU) presents
interactive tasks to the viewer.
The interactive processing sys-
tem (IPS) provides main frame
computer resources and is a 2-
way addressable communica-
tion network.

The IHU is the core of the sys-
temn. It is a device that allows
the viewertoelectronically com-
municate with a live, or pre-re-
corded broadcast event. For a
monthly subscription fee, the
service includes game partici-
pation, product orders, promo-
tional information, coupons,
survey participation, informa-
tion reports and other com-
puter and video applications.
Additional services are usual-
ly available on a pay per use
basis. When the viewer press-
es a button on a remote-con-
trol in response to a prompt, a

The longest lasting
battery” for the home...

" N
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* Comparison of leading non-rechargeable battery brands.
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new window of interactive opportunity
opens up.

Lpstream to the IHU is a VETS facility.
It is responsible for the script and en-
cole tasks to create prompts that refer-
ence an |HU application with a TV event
to allow viewer interaction. The VETS
video frame link to a specific [HU appli-
calion and task implements time-sen-
sit've prompts that a viewer initiates.
Depending on the program or com-
mercial distribution method, a network
of VETS facilities operates as national,
regional or local process centers. Each
broadcaster providing interactive capa-
bil'ty must install a VETS processor as
far downstream of the signal path as
possible.

The VETS hardware costs less than
$50,000 per installation. It is a cost-effec-
tiva method for offering interactive ap-
plications. Because the broadcast pro-
grams already include interactive
prompts prior to distribution, the VETS
installation operates automatically with-
our the neect for an operator. An interac-
tive prompt is a method to relate a
video frame to an interactive task. It
also indicates an event result, such as
an end or heginning of a foothall play.
The prompt data inserts with a TV
signal in various ways, such as in the

vertical interval or in the active picture
portion of the signal.

Downstream to the IHU, the IPS facili-
ties are responsible for the [HU start-up,
providing off-line storage, processing
batch [HU requests, and providing on-
line support to the network. In this role,
the [PS is an application-on-demand
(AOD) server to the IHU and VETS instal-
lations. The IPS collects, merges, secures
and maintains all network information.

Many different delivery technologies
connect [HUs, 1PS facilities and VETS in-
stallations to form a hybrid analog and
digital network. A coaxial or fiber-optic
cable, satellite and direct hroadcast are
only a few of the methods that an interac-
tive TV architecture needs to support.
Each combination of broadcast, cable
and telephone communication methods
designates a potentially diiferent data
and video interface task. Whether the
video and data channel arrive on the
same channel is not an issue. In either
case, there is a requirement that each
video frame needs the potential to refer-
ence an IHU task. This logical linkage, a
unique event I} that synchronizes the
video frame with an [HU task and a data
channel packet, provides the ability to
offer a broad range of interactive TV
opportunities.

The InTOUCH TV system

The INTOUCH TV system delivers inter-
activity to the home on two existing mass
communication networks: a TV signal and
the standard telephone network. Using a
patented signal-processing method, the
system economically and reliably en-
codes and protects interactive prompts
with the video. An in-home unit receives
and processes the encoded TV signal
along with other information previously
stored in the unit. A viewer interacts with
an application by using a familiar remote-
control device. At scheduled times, the
encoded prompts instruct an applica-
tion to become active and to prompt the
viewer for responses.

An IPS facility maintains applications,
information and transactions as required
by individual viewers. When a viewer
requests information that is not in the
IHU or is not in the TV signal, the |HU
automatically connects to an IPS facility.
The IPS then transmits the information
over a telephone or cable network. The
IPS is a scalable, fault-tolerant computer
system that provides immediate IHU ac-
cess and 24-hour, seven-days-a-week avail-
ability. In addition to participation with
interactive prograrns, the viewer can re-
quest IPS on-demand information. The
viewer can review the information on

...Is also the longest lasting
battery on the job.

That's because PROCELL® PROFESSIONAL" batteries are DURACELL® batteries
the longest lasting alkaline batteries available. PROCELL is Duracell’s line of
alkaline and specialty batteries made for professionals. They deliver DURACELL
dependability, DURACELL value and DURACELL performance.

PROCELLS superior performance is the result of a new Duracell
alkaline battery design with features so unigue they're patented.
Iongzzf Jfac;’:i:;ut;ifew?fgzlﬁg El)LLJLylngemore When & imaers the st

: ®
information or a distributor referral, DURACELL
call 1-800-548-5489. PROCELL® PROFE SSIONAL BATTERIES
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screenn or output the information to a
printer. Additional IS services provide
the ability to request on-line services.
Both on-demand information and on-line
services are accessible to the viewer
hased on the viewer's profile or previous
usage patterns.

The major [PS functional layers are
shown in Figure 1. They include a repos-
itory for all applications available on the
application network: management for
end-to-end system tasks and allocation
of resources; a repository for all response
and transaction data; a repository for
features, such as print phrases, display
phrases. fonts, symbols and other com-
mon information; a datahase view across
all IHUs and VETS systemns that connect
to the network; and an archive process to
move “old” data from on-line storage to
off-line storage.

Figure 1 also represents the major VETS
functional layers. They include real-time
entry that immediately inserts an inter-
active prompt, a serial digital bitstream,
with a video signal: a video signal refer-
ence that inserts a prompt file with a
video signal; insertion of a prompt file
with a video signal from a local schedule;
ability to insert reference addresses with
a video signal that references an 1HU ap-
plication; and the ability toinsert prompts

ontc a videotape for later hroadcast or
transmission.

Encoding method

The system’'s unique signal-processing
method involves inserting interactive
prompts within a TV signal. The Video
Encoded Invisible light (VEIL) encoder
inserts a serial digital bitstream on an
analog video signal by a low-level modu-
lation of the luminance portion of a video
signal.

The encoder previews incoming video
to detect the presence of data. It also
stores and delays the video for one field,
adds the required level of modulation to
the signal and monitors the output signal
to assure the accuracy of the process. An
entire field or set of scan lines represents
a“0"or "17 bit. Because there is a zero net
gain (on a fietd basis) of the luminance
level, the result of the modulation is an
electronically detectable pattern that is
invisible to the human eye and retains
the signal integrity.

When compared to vertical interval
(VIR) communications, the VEIL signal is
a more robust and reliable communica-
tion channel. It remains with the program
through duplication and retransmission
and decodes directly from the signal or
optically from the screen image.

The IPS and VETS computers are gener-
al-purpose devices with large hard disk
with full backup capability. The IHU con-
tains IMB of memory, tuner, modem, sig-
nal decoder, infrared receiver and other
special hardware.

ThelPS remotely maintains all IHUmem-
oryon an intelligent basis. Figure 1 shows
the major IHU functional layers. They
include memory to store and manage
applications: a resource manager for ex-
ternal communications (infrared. tele-
phone, video signal) and internal devices
(memory, printer, modem, on-screen
graphics, video tuner, IR receiver); and
memory storage for common features,
such as fonts, symbols, print phrases,
display phrases, telephone numbers,
credit cards and usage counters.

During the past year, Radio TV Reports,
(part of the Competitive Media Report-
ing [CMR] umbrella, which is the result of
a joint venture between Arbitron and
VNU) has successfully operated several
regional VETS centers for the tracking of
broadcast news releases and commer-
cials. Over the last two years, the In-
TOUCH TV system operators using the
VEIL technology have successfully pro-
duced interactive TV programs in The
Netherlands and in Spain.

The results of these European tests are
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a primary input for The Portland Project,
a sroad-based test of interactive TV ser-
vices. Broadcasters, cable companies,
program producers and advertisers have
committed their participation. Operation
lo Jistics, system tests and signal field
tests are under way. A 1,500-home test
will begin late first quarter of 1995. The
primary purpose of the test is to compile
and analyze viewer participation with
inieractive TV programs and commercials.

During the
analog-todigital
migration, customers
will continue to
operate seamlessly
among the evolving
analog and digital
components.

Analog-digital migration
The proposed system architecture op-
erates in a hybrid network that includes
analog and digital components. While
the initial product operates in an analog

telephone and TV network, the system
conceptually operates with an integrat-
ed digital video, voice and data network.
Each of these three systems, IHU, IP$ and
VETS, provide interface layers that act as
“fire walls” to ease the impact of technol-
ogy change. The treatment of separate
communication channels for data and
video provides a foundation to migrate
applications, system modules and com-
mon features to new and improved plat-
forms. The TV signal is a broadband
multiplex of channels where each video
frame has the potential to reference an
application residing in an IHU memory or
an |PS facility.

This video address method is concep-
tually the same in an analog and digital
delivery system. Although the current
implementation is primarily a one-to-
many delivery method, there are no tech-
nical limitations that restrict a point-to-
point delivery method. The data channel
is a broadband multiplex of channels
where each channel carries applications
and information to a designated [HU. The
system architecture has the ability to use
available and multiple data delivery rates,
channel media and delivery carriers. By
treating all 1/0 ports as linkable devices
and applications separate from system
modules, the migratiecn among analog

ofNG AUDID |

and digital delivery methods occurs with
minimal application impact.

The interactive future is now

During the analog-to-digital migration,
customers will continue to operate seam-
lessly among the evolving analog and
digital components. These customers
include the advertiser, the broadcaster,
the system provider, the cable operator,
the producer and most importantly, the
TV viewer. When a “live” game travels on
fiber optic, coaxial, satellite or other
media, the viewer requires the same easy-
to-use and friendly user interface to pre-
dict plays or scores, request information,
print coupons or purchase a product.

The system architecture provides the
pathway for applications that support a
hybrid analog and digital delivery envi-
ronment. For the advertiser, broadcaster
and program provider, interactive TV
migrates programs with the deliverytech-
nology rather than against it. With this
understanding, interactive TV brings the
industry new opportunities for business-
es and a vision that is achievable now
and in an emerging all-digital world. H

Editor's note: The InTOUCH TV system and VEIL tecnnology
are radermarks of Interactive Systems, Inc., Beaverton. OR.
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Pristine Digital Quality From the AVA 22 Audio/Video Alignment Delay.

The AVA 22 does only one thing: digital audio delay in one-field increments. It does it very well. And very inexpensively.
By clever application of the Dolby " Time Link 1-bit delta-sigma circuitry, Rane brings uncompromising

digital performance with a new degree of cost-effectiveness to the process of audio-to-video

synchronization. Two separate channels each provide up to 9.5 NTSC frames or 8.0 PAL/SECAM

frames of audio delay. That’s it.

Okay, we did add a few nice features, like two memory locations per channel,

remote memory recall capability, front panel lockout, fail-safe bypass and
battery-free EEPROM operation. But we didn't get carried away.
The AVA 22. Pristine. Clever. Reliable. Inexpensive.

The Rane solution for audio sync.

RANE CORPORATION 10802-47th Ave. W, Mukilteo, WA 98275 (206) 355-6000 .-
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The Bottom Line

Facilities facing reduced
budgets and increased
compeltition are turning

to these low-cost,
high-perforinance formats
inever-increasing numbers.
Although they may not be
suited for high-end post
work, these small formats
work well for many
production applications. By
carefully tailoring
equipment to applications
these cost-effective formats
are worth considering.
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digital age.

By Curtis Chan

At one extreme, the trend in the broad-
cast industry is toward dazzling new
equipment and [ormats with equally im-
pressive price tags. These new systems
offer increased levels of flexibility and
performance. D-5, DCT and Digital Beta-
cam are among the equipment that falls
into these categories, In the middle are
today's workhorse formats - Betacam
(8P) and MIl. At the other extreme, for-
mats, such as S-VHS and Hi-8mm, offer
cost-effective performance and quality,
ease of use and a reasonably high de-
gree of reliability and maintainability,
This article spotlights the S-VHS and Hi-
8mm formats.

S-VHS

Since its inception in 1987, S-VHS has
become, in a large sense, a replacement
for U-matic. Improvements in picture
quality, including greater horizontal res-
olution and improved S/N ratio, have
allowed S-VHS to take on and conquer
many of the established U-matic mar-
kets. These markets include cable tele-
vision, small tomidsize TV stations, small
production facilities, event videogra-
phers, schools, hospitals, churches and
industrial video users.

Today, S-VHS systems provide quality
images for many professional applica-
tions including ENG, sports and event
videography, computer graphics, and
on-air operations for broadcast, cable
and corporate television.

Hi8
The Hi8 video format for professional
use was introduced in 1989. Since its

Chanis president of Chan and Associales, marketing consulting
senvice for audio, broadcast and post-production, Fullerton, Ci
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S-VHS/HiS8
production
systems

Analog systems continue to perform admirably in a

introduction, it has gained wide accep-
tance in professional applications. Its
compact size and high-quality video im-
ages have positioned it as an excellent
acquisition tool. Although the [ormat
may not be recommended for produc-
tion and editing, it has gained quite a
following.

Since its introduction,
it has gained wide
acceptance in
professional
applications.

Specific applications include “under-
cover” work where the small physical
size of camcorders makes them easy to
hide. Another application is where cam-
era thelt is probable. Because of their low
cost, potential theft is easier to accept.

Early on, tape dropout problems limit-
ed the number of times a single tape
could be played back. This became par-
ticularly apparent in editing operations
where a single section of tape may be
replayed repeatedly. At NAB '94, new
tape formulations were introduced to
address the problem, greatly improving
the format’'s performance under repeat
playback conditions.

A quick look at the specs
S-VHS achieves a luminance resolution
of 400 TV lines (TVL), compared with the
240TVL of conventional VHS. This is a
margin of 20% over the 330 or so that are
typical on today’s televisions. The Hi-
8mm format also offers 400TVL resolu-


www.americanradiohistory.com

tion, and most high-end decks employ
digfital noise reduction for both the Y and
C components.

To avoid NTSC
composite artifacts
like cross color and

cross luminance, many

decks allow direct

input, recording,
playback and output

of uncombined

luminance (Y) and
chrominance (C)

components.

Ta avoid NTSC composite artifacts like
cross color and cross luminance, many
decks allow direct input, recording, play-
back and output of uncombined lumi-
nance (Y) and chrominance (C) compo-
nents. Sophisticated decoders using
comb filters are employed on the front
end of many decks to decode composite
video when required. Today's switching
and distribution equipment make it pos-

sible to work with sepa-
rate signals throughout
production, eliminating
the need to combine Y
and C into composite
NTSC until it is modulat-
ed for broadcast.

For audio recording
and playback, S-VHS uses
both linear tracks and
AFM multiplex record-
ing. Each method can
record two audio tracks,
for a total of four audio
channels. Hi8mm, on the
other hand, has no ln-
ear analog tracks. Four
audio channels are re-
corded on a digital ste-
reo PCM track and two
AFM analog stereo tracks,

CHROMA

2 3 4 56 7 8 910

1.5 MHz
CHROMA 54 7.0
629 lgHtz BT
i LUMINANCE :
MHz = UHS
A iz 5-VHS|

2 3 4 5 6 7 8 9

0 1
Figure 1. Frequency allocations used for the Hi8 and S-VHS record-

ings. By increasing the frequency of the FM carriers, manufacturers
were able to increase the horizontal resolution of these formats.

What's new?

Since their introduction, both formats have
evolved considerably. Many of today's S-
VHS editing decks feature frame-accu-
rate assemble and insert editing, built-in
TBCs, built-in LTC and VITC generator/
readers, 4-channel audio recording (two
Hi-Fi AFM channels and two longitudinal
channels) with built-in Dolby B noise re-
duction, R5422 serial interface, digital

noise reduction, and digital dropout com-
pensation. Digital framing servos have
replaced the analog servo systems in
many decks and provide faster, more pre-
cise synchronization. Somethingtowatch
for in some of the S-VHS TBCs is adjust-
able Y/C delay. In some of the lower-
priced units, manufacturers saved some
money by eliminating a delay line in the
output section. The result was a 1-line

Tired of fighting ac power system
problems?
Get the answers you need.

| + 330 pages
200+ illustrations

Power Systems

Handbook Topics include:

* AC transients

e Lightning effects

¢ Grounding

¢ Power distribution

¢ AC system design

« Standby power

| W e Power conditioning

| « Safety

Jerry C. Whitaker

Written by Jerry C. Whitaker, an authority on ac
power system design and transient suppression.

You
canmeasure...

with the best monitor and the most accurate test set.
The FMM-2/FMS-2 series monitors provide an even greater degree of

From CRC Press and the Intertec Information
Age Catalog, AC Power Systems is an authorita-
live handbook that explains what you need to
know to protect electronic systems from power
outages, transients, and related disturbances.

precision measurement than ever before...You can measure S/N below
90 dB, You can measure crosstalk below 85 dB You can measure separations
of better than 70dB, You can measure frequency response to better than
0.25 dB, You can measure distortions to lower than 0.01%, and much more
Our uncluttered panels and autoranging voltmeters make these measure-
ments a dream.

B E L A R CALL610-687-5550 Fax 610-687-2686

ELECTRONICS LABORATORY, INC.
LANCASTER AVENUE AT DORSET. DEVON, PENNSYLVANIA 19333
Call or write for more information on Belar AM, FM, Stereo, SCA and TV monitors.
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8 difference in the chrominance and lumi-
I [ tro uc [ ] One nance signals. For single-pass operations,
this was no problem. However, after mul-

tiple passes, theresults can become quite

> . bi bl
ti yle.

of the most significant || EE——

is an innovation that

» ]l allows time code to be

.Smce °° 'We. 2 t;ontrol tr';l(‘k‘ .;'a‘tilferl
an on a longitudina
since the digit. | oo

advances in djgital CTL track time code
recorded with the

CTL track time code is an innovation
that allows time code to be recorded with
the control track, rather than on a longi-
tudinal audio track. This leaves both lon-
gitudinal audio tracks open for use as
needed. Some decks also offer the ability
to post-stripe tapes. For instance, if the
field deck is not timecode capable, tapes
can be post-striped, eliminating the need
to buy a new field deck or add a genera-
tion to have the benefits of time code.

On Hi8 machines, time code is record-
ed between the video and PCM audio
tracks in a separate and dedicated loca-
tion. As a result, Hi8 tapes can he post-
striped as well. Note that Hi8 time code
cannot be distributed as audio. Time
code on these decks is part of a digital
word encoded onto the tape and is out-
put on the R5-422 serial port as part of
the control information.

Many 5-VHS decks offer slow motion
with some offering up to -2 to +3 times
normal speed. Newer additions [eature
digital slow motion, R-Y/B-Y outputs and
an internal 3-dimensional digital TBC.
Digital processing helps maintain uni-
form picture quality during editing. A
large-capacity memory enables clear,
noise-free, high-quality slow playback.
Playback speed, including digital still, is
selectable in steps on built-in systems
or an optional slow-motion controller
allows variable speed control.

For Hi8. sophisticated decks are avail-
able for high quality, no-frills playback.
The idea being that footage is acquired
on Hi8 then bumped to another format
for post work. None of the current Hi8
offerings include variable play. To some
extent, this reinforces the positioning of
Hi8 as an acquisition format. For audio,
high-end units employ a digital memory
buffer for jogging and cuing. Unlike old-
er designs, the new units also tout ad-
vanced servo systems for precise frame-
accurate editing. This allows for impres-
sive features including instantaneous
starts and high-speed picture search
from -17 to 17 times normal speed.

Last, high-end decks of both formats
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tout on-screen menu systems for easy
setup and trouble-free operation. Mode
selection and initialization are all possi-
ble via the menu display. Even tunctions
normally requiring DIP switches can be
switched directly via the menu display.
Through these menus, numerous items
are selectable including frame servo,
TEC mode, Dolby NR, Hi-Fi recording,
audio limiter and pre-roll times.

Mass storage applications
and other applications

{One of the more interesting notes is
how the S-VHS and 8mm formats are
usad in data storage applications. Cur-
rent 8mm systems are capable of storing
up to 7GB of data on an 8mm cassette,
with transfer rates of up to 500kB/s sus-
tained and 4MB/s peak. This is accom-
plished by employing read and write
head pairs, coupled with a 1MB speed-
matching buffer. Sophisticated error cor-
rection and error recovery routines can
now guarantee a BER of 10-'7. Using com-
pression, a single tape cartridge can
store up to 25GB with preportional in-
creases in transfer rate up to 2.5MB/s
and high-speed search of 187.5MB/s. The
forecast is for a doubling of capacity
every two years; from the present 7GB to
20GB, 40GB and 80GB by the end of the
decade with transfer rates of 6MB/s.

Other applications for these formats
have been found in the audic industry. 5-
VHS and Hi8 transports have been adapt-
ed for use in multichannel digital audio
decks. These decks offer eight digital
audio channels and use standard tapes
(running at elevated speeds). Multiple
units can be “stacked” for up to 128
syr.chronized digital audio channels. Be-
cav se of their increased popularity, new
tape formulations have been developed
anc optimized for audio uses.

These formats have come a long way.
Both have survived the test of time, and
new uses continue to be developed. As
tec inology marches forward, and sig-
nal-handling techniques are refined, lock
for further improvements in these small,
cost-effective formats. The video and
breoadcast industries are changing and
Hi8 and S-VHS have earned a place in the
new world that emerges.

Acknowledgment: The author would like to thank Neil Neubert,
enginsering manager of JVC, in addition to Sony, Panasonic and
Exabrre Corporation for their help with this article.
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AND THE POINT, simply, is this:

If you’re searching for a digital mid-
range switcher, look no further than
Grass Valley.

Our new Model 2200 shares much
of the component digital technology
of our high-end Model 4000 switcher—
including our innovative Chromatte”
chroma key processing, Lamina” image
layering, and effects-send capabilities.

The Model 2200 is set up for
all-in-one digital effects integration
with our advanced Krystal” digital
effects system. It offers capabilities
you'd expect to find only in high-end
systems. And, naturally, the Model
2200 has the quality feel that has
defined Grass Valley systems for years.

If you'd like more information
on the Model 2200, call us today at
1-800-474-8889 ext. 2200.

The Model 2200 from Grass Valley.
Anything else is, well, pointless.

Valley Croup, Inc

Grass Valley

ATEKTRONIX COMPANY

1904 The Crass
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The Bottom Line

If you're not already
engineering for a duopoly
or LMA situation right now,
the chances that you soon
will be continue to increase.
The number of duopolies
and LMAs has doubled since
the beginning of 1994, and
there are even some hints
that multiple-ownership
regulations will be further
relaxed soon. What changes
can you expect when your
station buys another — or
another station buys yours?

S,
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Building for

By Kirk Harnack

lt‘s been a year and a half since the FCC
instituted its new duopoly rules. These
regulatory changes liberalized many pre-
vious restrictions on same-service own-
ership of stations in a given market. Sev-
eral hundred station owners are expand-
ing their market influence by buying or
lease-managing other stations in the
same area. The common “AM/FM" desig-
nation is being replaced with FM/FM,
AM/FM/FM, and even AM/AM/FM/FM.
While keeping sign painters, moving
companies and stationery printers busy,
these new multistation operations also
are testing station engineers’ skills and
creativity.

When radio stations merge facilities
and combine stalfs, broadcast engineers
must construct new studios, new STLs,
new remote-control systems, and train
operators to monitor several transmit-
ters. How are engineers anticipating
these changes? What pitfalls are there
to look out for? How can an engineer be
best prepared when it’s time to put three
or four stations where one or two once
were?

The process of consolidating radio sta-
tions can be divided into two areas of
concern: facilities and staff. Engineers
concern themselves with facilities. Own-
ers and general managers tend to worry
about staff matters. it’s important, how-
ever, for engineers and managers to dis-
cuss both areas prior to a consolidation.

Technical concerns
When considering a merger of two or
more stations, proper planning for the

Harnack is president of Harnack EnginTering. a broadcast
contract engineenng firm in Memphis. TN. Respond via the BE
FAXback line at 913-967-1905.
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duopoly

A successful station merger requires careful
planning and good communication.

technical and space requirements is crit-
ical,sothat neitherthe existing station(s)
nor the newcomer is hampered in its
operation and, hence, its profit poten-
tial. Both engineering and management
must agree on the primary aspects of
the consolidation. A good starting point
is considering how the new station will
fit into the existing operation.

The engineering
department should
take the lead in
working out a plan
for consolidating
facilities.

A prudent engineer will seek out the
needs and desires of the management
and programming staffs so the new sta-
tion’s facilities and stature will smoothly
merge into the existing station frame-
work. It's vital that engineering staff be a
part of planning the consolidation from
the beginning. This can avoid the pit-
falls of surprise when management and
programming are told their plans can’t
work or will be more costly than had
been planned.

A common scenario for a duopoly
might have WAAA in Bigtown purchas-
ing WBBB in Suburbia. WBBB's studios
were already in Bigtown, but WAAA
would like to combine the offices and
studios into its existing facility. WAAA
employs a full-time chief engineer while
WBBB uses a contract engineer.

When plans are announced to com-

Continued on page 50
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THE FAGT THAT OUR COMPETITORS
ARE SUDDENLY PUSHING S-UHS
IS A SURPRISE TO EVERYONE,
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PROFESSIONAL

BR-5422U

BR-S800U

BRS500U

At JVC, we figured it
would only be a mat-
ter of time. And now
that other video manufacturers have
jumped on the bar:dwagon by making an
even bigger commitment to S-VHS, they've
confirmed that S-VHS is truly “the format
of choice.”

JVEG

But as all videographers know, a duplica-
tion is never as good as the original.
That's why so mary of them have turned
to JVC’s S-VHS. As the originator of
S-VHS, JVC has invested all of its ener-
gies into just this one format. Year after
year, this intense product commitment
has enabled us to effer exactly what was
needed: a broad spectrum of innovative
acquisition and editing products, incredible
flexibility for easy upgrading, superior

JVC S-VHS.

BR-8525U

BR-S522U

workmanship for excellent picture quality
and utmost reliability, and tremendous
forethought to affordability. It’s for these
reasons that we've managed to consistently
increase cur loyal customer base, which is
the reason that our biggest competitor
has even Zone S-VHS. Our customers
know whe built the “wagon,” and those

LA

¥ apansee

N B

who are merely going along for a ride.
But from all of us at JVC, we'd still like
to thank our competitors for their support.

For additional information on JVC
PROFESSIONAL PRODUCTS, or for
the name of your nearest JVC dealer,
please call 1-800-JVC-5825.

A CHRONOLOGICAL HISTORY OF JVC's DEDICATION TO S-VHS.

1987 — Developed and introduced the
revolutionary S-VHS format.

1988 — "he 10 Series, our first professional
8-VHS editing and acquisition.

1989 — The 11 Series, a professional S-VHS
system with refined and upgraded
editing and acquisition capabilities.

1991 — The first S-VHS-C 3-CCD camcorder,
the GY-X1.

1992 — The 22 Series, JVC's most sophis-
ticated professional S-VHS editing.

1993 — The first full-size S-VHS 3-CCD cam-
corder, the GY-X2,
— The BR-5422, the lightest docking portable
recorder.
— The world's first and only variable tracking
S-VHS player, the BR-S525.
— Advanced DNR with motion compensation.
1994 — “The Edit-Desk System,” the most afford-
able S-VHS system with time code.

1995 — The world will just have to wait.

The Original, The

www.americanradiohistorv.com

Best.
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WHEN YOU
WANT MORE
THAN JUST
AN
ANTENNA

JAMPRO has been providing the
broadcasting industry with state-
of-the-art antennas for over 35
years, longer than any other U.S.
antenna manufacturer. With over
3,500 antenna systems delivered
worldwide, at JAMPRO you don't
just buy an antenna, you invest in
experience.

THE LEADERS IN
BROADCAST
TECHNOLOGY

* Complete line of FM & TV
broadcast antennas

* RF Components, Filters
& Combiners

* Modern 7,000 ft. full scale
test range

¢ Directional antennas and
pattern studies

6340 Sky.Creek Drive
Sacramento, CA 95828 USA
Tel: 916-383-1177
Fax: 916-383-1182
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Continued from page 46

bine the stations’ offices and studios, the chief and con-
tract engineers should be discussing a strategy to move
WBBB. The plan should include addressing the following
issues:

Equipment and layout requirements for programming
New studio space and equipment

Production room facilities

Integration with existing in-house wiring plan

STL for new station

Remote-control system and operator responsibilities
Moving phone lines and updating phone system

The contract engineer’s role in moving the facilities
The contract engineer’s role in ongoing maintenance
What other skilled labor might be required

® & & & o * ® ° 000

Strategies derived from this meeting should be present-
ed to management as early as possible so that budgeting
and logistical preparations can bhegin.

Sometimes overlooked by management is the full im-
pact of moving another radio station into the same facility
with an existing station. Even if some employee cuts are
made in the course of a merger, there will be a big increase
in activity at the combined location. Also important to
consider are the logistics of moving the newly acquired
station wlhile keeping it on the air. The engineering depart-
ment should take the lead in working out a plan for
consolidating facilities, then present that plan to manage-
ment. Naturally, the plan should be flexible enough to
accommodate management’s budget and time consider-
ations, but should be firm and explicit in areas of prime
importance to getting the project done successfully.

Many full-time engineers
are finding themselves with too
much work and responsibility
after stations merge.

Staff concerns

Duopolies and LMAs can create tension and uncertainty
among employees of both or all stations involved. For
example, what will happen to WBBB's engineer after con-
solidation?

Because a primary incentive for creating duopolies and
LMAs is reduction of duplicate staffing, chances are strong
that management will feel two fulltime engineers are
unnecessary — and perhaps they are. Unfortunately, too
many full-time engineers are finding themselves with too
much work and responsibility after stations merge. This
leads to a decline in the level of maintenance, efficiency,
and reliability in the engineering department. Eventually,
such a <ecline will impinge noticeably on each station’s
viability.

Some duopoly stations have found that employing one
full-time engineer and a part-lime engineer or contract
engineer is a good solution.

Addressing staff changes and concerns early in the
duopoly/LMA scenario will be benelficial to both engineer-
ing and management. The engineer should realistically
evaluate the stations’ engineering needs both during and
after aconsolidation. This evaluation should he iscussed
thoroughly with management, in order to come to a good
understanding of what engineering needs are required to
maintain and improve the stations’ market positions.

One common problem in planning a consolidation is the

www americanradiohistorv com
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Duopoly problems
and solutions

Some stations have entered into
duopoly agreements and made
plans for moving without regard
for FCC main studio rules. This
causes real problems when the sta-
tion’s chief or consulting engineer
points out that the studios cannot
he combined without provision for
a legal main studio.

Problems also have come upwhen
engineers discover that no 950MHz
STL frequencies are available from
the combined studio location to
service the newly acquired station.

Be sure to check
well in advance
and advise
management of
potential
problems early.

And just because the existing sta-
tion's STL path is clear to its trans-
mitter site doesn't mean the new
acquisition’s STL path to transmit-
ter site will be good from the same
studio location. Be sure to check
well in acdvance and advise manage-
ment of potential problems early.
Be prepared to give alternatives.

A few other helpful tips for
smoothing the transition:

* Using new wired digital audio
technology with multiple ISDN
and Switched-56 lines can free
up astation’s 950MHz STL. equip-
ment for a few days. This canhelp
a station stay on the air during a
studio move.

* Check out a new dial-up remote-
control system to take the place
of traditional wired or subcarri-
er-based remote controls.

* Remember to meet with your tele-
phone service provider. Servic-
es, such as Call Forwarding, Cen-
trex, Tl and DID (Direct Inward
Dial) trunks can make a station
consolidation much easier to
cope with by your advertisers
and listeners who contact you
by phone. |

continuing maintenance on the existing
facility while moving the new station in.
Day-to-day problems and occasional
emergencies won't disappear just be-
cause the engineers are busy with a stu-
dio move. It's common for an engineer to
want to impress management by trving

The process of
consolidating radio
stations can be
divided into two areas
of concern: facilities
and staff.

to handle a consolidation while also
keeping up with regular duties. Experi-
ence has shown that this thinking can
prove disastrous to both the existing
and new stations. That's why it's vital to
plan for enough qualified engineering
help heiore, during and after the move
to address the problems and emergen-
cies that are likely to occur.

The period during a station move and
the first few weeks thereafter can put

=1

the engineering/management relation-
ship to the test. Problems are bound
to crop up during and after consolida-
tion. It'simportant that engineers meet
often with managers to discuss progress
and problems. Having potential and
actual problems hrought up and
worked out early is far bhetter than
waiting for operations, programming
and sales personnel to raise such is-
sues with management.

Summary

There are more than 1,400 stations in
duopoly and LMA situations today.
Many if not most of these have consol-
icdated their operations for reasons of
cost efficiency. If your station is about
to engage in a consolidation, talk to
your counterparts at stations that have
already combined.

Work on improving the relationship
hetween management, programming and
engineering departments. Show that the
engineering department can be not only
a necessary, but a desirable and helpful,
part of the company's strategy in ac-
quiring and operating other stations in
your market. The joh you save could be
your owi.
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RF shielding

By John Battison, P.E.

The other day, a young engineer asked
me what a Faraday Shield was. Appar-
ently he had come across a peculiar RF
device with avertical metal grid placed
between two coils. Someone had told
him it was a Faraday Shield, but didn’t
tell him how it worked. Our subsequent
discussion ranged into the topics of
skin eftect, RF radiation and RF shield-
ing, and it is summarized in this
month’s column,

Skin effect produces some strange
results at times and always should be
considered when working with RF —
especially high-power RF. Two fields
are involved in RF transmission: the E
field (electrical lines of force) and the
H field {magnetic lines of force sur-
rounding a flowing current). Whenev-
er electrical energy moves, these fields
are produced and, together, they are
known as electromotive energy. The £
and H lines of force are always at right
angles to each other, and the electrical
energy always moves at right angles to
both fields.

You might be inclined to say “So
what?” Actually, these two fields have
a great affect on our RF operations.
The basic result of skin effect is power
loss due to heating of an RF-carrying
conductor. It is helpful to understand
how these losses occur: We think of E
lines of force as being perpendicular
to the axis of the conductor. In fact,
they turn out to be not quite so, but
might be considered as “dragging their
feet” or “leaning forward,” likethe wave
front from a vertical antenna, which
becomes tilted as ground losses cause
the “bottom” of the wave front to drag
behind the “top.”

Because of the tilt, the radially mov-
ing E field that surrounds the conduc-
tor actually enters it — the conducting
material “short circuits” the electric
lines of force. As always, when an elec-
tric field moves a charge through a
conductor, a current (and therefore an
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[’R loss) is generated. This energy is
deducted from the total power applied
to the conductive path, and thus, the
power loss is explained. This current
also produces a magnetic field in op-
position to the H field and, thereby,
tends to reduce it.

Skin effect produces

some strange resullts,

and always should be
considered when
working with RF.

This shows that skin effect can be mea-
sured in physical units. The current den-
sity in the conductor follows the same
attenuation law as the change in voltage
or current along the line. Such an expo-
nential decrease enables us to deter-
mine the effective skin thickness, which
is used to calculate the resistance of
paths at radio frequencies.

At 100Hz, the effective skin thickness
of copper is (.260 inches, while at 1kHz
it is 0.0826 inches and at 1MHz it is
0.00260 inches — indicating that the
lower the frequency, the more current
flows through the center of the con-
ductor. As frequency increases, more
current moves to the outer surface of
the conductor, and eventually, almost
no current flows in the center of the
conductor. At 1MHz, a solid copper
cylinder has the same RF resistance as
a hall-inch copper pipe. So we use sil-
ver-plated copper tubing in RF sys-
tems and save a lot of money and
weight.

Too close for comfort

Another strange peculiarity of RF in
conductors is the proximity effect.
When conductors are close together,
this phenomenon results from a dis-
tortion of the surrounding fields and
the concentration of current at these
points. The smaller the separation, and
the larger the conductors, the greater
the proximity effect. As you might ex-
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pect, this effect is extremely strong in-
side inductors. The current in an induc-
tor tries to follow the path of least induc-
tance, which exists at the smallest (i.e.,
innermost) diameter of coil. An interest-
ing result is that the coil’s RF resistance is
about three times that of the same con-
ductor if it were straightened.

When [ was introduced to the wonders
of radio in the early 1920s, medium- and
long-wave stations were all that existed
(apart from a few hams), Regard for the
proximity effect caused most makers of
broadcast radio coils to use Litzendraht
wire. It consisted of a number of extreme-
ly fine (small gauge), individually insulat-
ed wire