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For your audio needs; a growing line of compact,
easy-to-use FP amps and mixers.

Shure FP products are built specifically for ENG, EFP. film. and video work. They re not general audio products that “might”
work on remotes. And no one offers as wide a selection with this kind of built-in ruggedness and reliability.

For Stereo Remotes. The FP32 Stereo Mixer is comparable in size
and features to our famous FP31. Its stereo capability. light weight,
easy-to-use controls and convenient shoulder harness make it the

{irst choice of field crews. Our FP42 Sterco Mixer simplifies mic
cueing, so important in situations like sports remotes. Plus it enables
you to easily mix down stereo in vour post production booth. It offers
all the features of the popular M267 plus stereo capability and a
stereo headphone amp.

The Industry Standards. The FP3I is Shure’s original field production mixer.
Thousands bet their andio on it worldwide. The FP16. a one-by-six dis-
tribution amp with transformer balancing and link jacks, outperforms all
competition. It's also ideal as a portable press bridge.

For Long Yardage Situations. The FP11 Mic-to-Line Amp provides
freedom from noise in long line situations, with up to 84 dB of gain
in I5 6-dB steps. It converts any mic to line level and includes an
invaluable limier circuit. The FP12 Headphone Bridging Amp is
amust for shotgun and boom operators. It keeps them on target
without need for a return line. It's ideal for multiple headphone feeds.
troubleshooting. and as an intercom.

The new FP51 gated compressor/mixer rides gain automatically. Once you set the compres-
ston level, the FP5] adjusts automatically to changing signal levels in critical remote-to-studio
feeds to maximize signal output. As a result, your broadcast is quieter, smoother. better balanced
and more natural sounding.

For more information on the entire FP line, call or write Shure Brothers Inc.. 222 Hartrey Avenue., Evanston. IL 60202-3696. (312) 866-2333,
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Built for Broadcasters, by Broadcasters

The strength of Technalogix Trans-
mitters owes as much to the people
behind them as to the technology
within themr:. LeRoy Wallace, Sr.
LeRoy Wallace, Jr., and Don Acams, a
design team that possesses over 60
years in the broadcast industry have
created the line of high power UHF
transmitters they've always dreamed
of building.

Performance, Reliability and
Serviceability.

Technalogix and Midwest have
teamed up to create a complete line
of UHF television transmitters ranging
from 30KW to 280KW. Each trans-
mitter is meticulously designed to
deliver high performance, retiable
operation. ease of service anc trouble-
free maintenance.

Technical Service and Support.

Midwest has over 50 sales and service
centers throughout the country. Plus,
the Technalogix Response Team is
on-call 24 hours a day to respond
quickly to solve your problems.

Replacement Parts Availability.
Technalogix transmitters have been
designed using readily accessible “off
the shelf” parts, so they can be quickly
obtained from numerous third-party
sources. By utilizing these parts, your
replacement costs are also kept at a
minimum.
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When if's time to purchase ¢ new
transmitter, go with a Technalogix
from Midwest, Because youi trans-
mitter is the last thing you need
to worry about.

MIDWEST

Communications Ccrp.

One Sperti Drive
Edgewood, KY 41017
606-331-8990
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ON THE COVER

This issue marks 30 years of publishing for
Broadcast Engineering magazine. From
1959 to the present, monumental changes
have occurred in the industry, and we are
proud to have been a part of them. Our
cover this month illustrates one of the
driving forces behind these changes, the
integrated circuit. The wafer shown holds
thousands of individual ICs. (Photo
courtesy of Precision Monolithics, Inc.)
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30TH ANNIVERSARY SPECIAL REPORT:

The broadcast industry has changed dramatically since 1959 when
the first issue of Broadcast Engineering rolled off the presses.
The road that brought us to where we are now is paved with hard
work and ingenuity. This report examines where the broadcast
industry has been and where it will be heading during the next

decade.

22

36

54

74

96

104

Milestones in the Evolution of Technology

By Jerry Whitaker, editorial director

Advances in technology and increased competition have
created new opportunities and new challenges for radio and
TV broadcasters.

Five Decades of Magnetic Tape

By Don Rushin
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NOW, THE RIGHT CHOICE
IN ADVANCED CCD CAMERAS
IS CLEARER THAN EVER.
THE NEW SK-F3 AND SK-F700.

Hitachi presents two new 3-chip CCD broadcast
cameras that give you higher resolution and better
mage quality than you have ever seen before in a
broadcast camera.

The SK-F3 dockable and the SK-F700
studio cameras include the newest Frame Interline
Transfer (FIT}) CCD technology. Smear is virtually
eliminated. Sensitivity is dramatically improved.

A 6-speed electronic shutter and contrast
function are both built-in. And as for high
resolution, the SK-F3 and SK-F700 hit a crystal
clear 700 lines.

Your choice for a high performance camera
system has never been easier. Learn more about
the new SK-F3 and SK-F700. In the studio or in the
field, they are clearly superior.

Contact Hitachi, 175 Crossways Park West,
Woodbury, NY 11797 (516} 921-7200.

® Hitachi Denshi America,Ltd.
NEW YORK « LOS ANGELES » CHICAGO * DALLAS = ATLANTA
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By Paula Janicke, staff editor

TTC sells first 240kW
MSDC klystron

Television Technology Corporation
(TTC) will supply a 240kW MSDC klystron
transmitter to WNUVTYV, channel 54,
Baltimore, for the station’s planned
upgrade to SMW ERP. The new transmit-
ter, the first of its type to be sold, will use
about the same amount of power used by
the station’s current 120kW transmitter.
Delivery and installation is scheduled for
this summer.

4th International
Conference on TV
measurements

Montreux, Switzerland, will be the site
of the 4th International Conference on TV
measurements, June 20-22, 1991. The In-
stitution of Electrical Engineers (IEE),

INewsI

organizers of the conference, will issue a
call for papers in the areas of cable televi-
sion, terrestrial TV broadcasting and direct
broadcasting by satellite, including the
following topics: standards, specification
and codes of practice; chromaticity meas-
urements for cameras, telecines and
displays; and measurements for satellite
broadcasting, MAC transmission, digital
television, digital sound, data broadcasting
and high-definition television.

For more information, contact Con-
ference Services, IEE, Savoy Place, Lon-
don WC2R OBL.

SMPTE issues a call
for papers

The Society of Motion Picture and
Television Engineers (SMPTE) has issued
a call for papers to be presented at the
131st SMPTE Technical Conference and
Equipment Exhibit in Los Angeles Oct.
21-25. Before a paper will be considered,
the society must receive a 100-word

abstract from the author by June 15. The
abstract must be sent along with an author
form, available from SMPTE headquarters,
595 W. Hartsdale Ave., White Plains, NY
10607. Completed manuscripts for ac-
cepted papers must be received by August
25. For more information, contact Marilyn
Waldman, program coordinator, at 914-
761-1100.

The theme of the conference, to be held
at the Los Angeles Convention Center, will
be “Tradition and Technology — Partners
in Progress.” The program will cover film
and video technology and papers com-
memorating the 100th anniversary of the
35mm film format. Among other activities
will be a welcoming reception, honors and
awards luncheon, Fellows luncheon, ban-
quet, engineering demonstrations and a
spouse program.

Booth selection will begin May 12, when
150,000 square feet of exhibit space will
be assigned on a point priority basis.

Continued on page 136
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It takes plenty of
guts to back our

products this solidly.

At QEI, we back our products — and No wonder stations in both large and

our customers. Our power tubes, for small markets have been using QEl
example, carry the best warranty in products as long as we've been mak-
the industry: 15,000 hours or 2 years.  ing them — since 1971. During that
And only QEl includes a FREE com- time we've put over 1300 exciters,
prehensive spare parts kit with every more than 450 transmitters and over
FMQ transmitter, exciter and remote 1000 modulation monitors in service.
control. Experience shows that you

may never use more than 2 or 3 of GET THE L) . _

these "guts". But since we can't be When it comes to standing behind our

certain which 2 or 3, our kits include products — and our statiors — we're

ICs, transistors, lamps, diodes, fuses way ahead of the competition. That

— everything you're unlikely to need. may make other manufacturers ner-
vous, but it makes QEI customers very

24 HOUR SERVICE HOTLINE satisfied.
Giving you the most complete spare Call us at
parts kits in the industry is just the first 800-334-9154,

step In a customer support program
that lasts as long as your QEl trans-
mitter. If you need expert advice on
installing a spare whatever, call us any
time at 609-728-2020, day or night.
And if you ever need factory parts
support, we can deliver — fast. We're
just 1/2 hour from Philadelphia Inter-
national Airport, not out in the middle
of nowhere.

toll-free, for all
the tacts on

the transmitters
that deliver a
solid return on
your investment:
the QEI “New
Reliables.”

MAXIMUM EARNING POWER
You can count on it with every QEl

transmitter, because we design them
to stay on the air. And as a fully integ-
rated company dedicated to RF and
transmission products, we're able to

build in quality and reliability — and Wiliamstown, New Jersey 08094

Quality O Engineering = Innovation
QEI Corporation + One Airport Drive P.O. Box D

still maintain our value advantage. Toll-free 800-334-9154 + Fax 609-628-1751
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Creating
tomorrow
from today

[ Edgiroriall

The world’s first digital electronic computer was built with 18,000 vacuum tubes.
It occupied an entire room, required 140kW of ac power, weighed 50 tons and cost
about $1 million. Today, an entire computer can be built within a single piece of silicon
about the size of a child’s fingernail. And you can buy one at the local parts house
for less than $10.

The progress of technology within our lifetimes has produced dramatic changes in
our lives and in our industry. The current generation of microprocessor-controlled broad-
cast equipment is impressive, but it's only the beginning. This month, in observance

of 30 years of publishing, Broadcast Engineering ex-
amines the progression of technology that brought us to
this point, as well as the likely future for our business.

When the presses turned out the May 1959 issue of BE,
the broadcast industry already was firmly established. From
its infancy, this magazine pledged to monitor and report
the technical side of broadcasting. Through the ensuing 30
years, BE has continued its vigil of radio and TV
technological achievements. As the industry has grown, so
has the magazine, both toward a common goal: improved
communication.

A trade journal is more than simply words and pictures
on a printed page. It is readers. Readers who find they can
rely on the publication to provide them with useful, accurate
and timely information on topics important to their daily
work. This has been the goal of BE since its inception.

The theme dates back to our first issue. In an introduc-
tion to the broadcast engineering community in May 1959,
then editor and publisher D. E. Mehl stated the goals of the
new magazine:

- “In this day of rapid technical developments, it is difficult
— to keep informed of the many technical phases of the in-

6 Broadcast Engineering May 1989

dustry. The goal of Broadcast Engineering is to bring
to its readers as much technical information on current developments as possible so
that all may benefit from these ideas, and to make that information available to everyone
who desires it.”

The goal is just as important today.

It is to the readers of Broadcast Engineering that we dedicate this special An-
niversary Issue. We could not have achieved our goals without you. We look forward
to facing the challenges of the future with you.

Jof i

Jerry Whitaker,
editorial director



Be prepared.

For the

first real
improvement
in AM sound
in more than

adecade.

The future offers real promise for AM radio.
NRSC AM radios are almost here, factory-installed
in new cars. Soon, home stereos and portable
sets will also be NRSC-equipped.

NRSC (National Radio Systems Committee)
has created a voluntary national transmission
standard that makes wideband high-fidelity AM
radios practical. As broadcasters adopt the NRSC
standard, receiver manufacturers can extend and
flatten their frequency response without risk of
increasing the audibility of interference.

[s your station prepared?

The 9100B NRSC-standard OPTIMOD-AM®
is the first choice of AM stations concerned
about improving their sound to compete with
FM. OPTIMOD-AM sounds great on both the
new NRSC receivers and on the millions of
narrow-band receivers already in the field that
will be in use for years to come.

When replacing older-style processors with
OPTIMOD-AM, stations experience a significant
increase in coverage area. And when replacing
any processor, stations experience a dramatic
improvement in sound quality, on both voice and
music, with no sacrifice of loudness.

Superior sound is an important part of an
overall strategy to increase ratings and profits.
With OPTIMOD-AM, your announcers’ voices
will have presence and impact, while still
sounding very clean. Music will have real bass,
with punch and warmth, not boom. The highs
will seem to open up. And loudness and tonal
balance will be consistent from source to source.

OPTIMOD-AM can be configured to operate
optimally in mono, C-QUAM® stereo, or Kahn
stereo. Mono units can be field-upgraded later to
stereo by simply plugging in additional cards.

Be prepared. Call your Orban Broadcast
Products Dealer for more information on
OPTIMOD-AM 9100B, or call us direct.

orban

Orban Associates
645 Bryant Street, San Francisco, CA 94107 USA

Telex 17-1480

FAX (415) 957-1070

Telephone (415) 957-1067 or (800) 227-4498

® OPTIMOD-AM is a registered trademark of Orban Associates Inc.

® C-QUAM is a registered trademark of Motorola, Inc.
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AM licensees urged
to cut interference

By Harry C. Martin

The FCC has proposed a number of
amendments to its rules and policies that
encourage AM licensees to institute
changes that would reduce interference
and improve the AM service.

First, the commission proposes to allow
AM licensees to reduce the areas encom-
passed by their protected contours so as
to lessen interference to other AM stations.
Interference could be lowered through
several means, including power reduction
or tower-height reduction, antenna recon-
figuration or change in tower location.

Furthermore, under certain circum-
stances, the AM station could relinquish
all its service areas to reduce interference,
by surrendering its license. Currently,
when a station surrenders its license, the
parameters of its facilities are not deleted
immediately from FCC records, but are
grandfathered and maintained for one
year while the commission accepts ap-
plications for a replacement station. The
commission proposes to discontinue this
grandfathering process and has ordered
that, while the rulemaking proceeding is
pending, it will not accept any applications
seeking to use such grandfathered rights.

New applications filed after a deletion
may not propose facilities that will either
cause prohibited overlap of daytime con-
tours to remaining stations or create im-
permissible levels of nighttime
interference.

A second proposal is to accept con-
tingent applications — now not generally
accepted in the broadcast service — from
AM licensees seeking to implement
interference-reduction arrangements.
And, if two or more licensees submit con-
tingent applications to effectuate inter-
ference reduction, any participating appli-
cant seeking a power increase or other
major modification would not be subject
to competing applications from third par-
ties with respect to any opportunities
created by the contingent arrangements.
The commission noted that this change
should encourage licensees to try to lower
interference because they could be
assured of the benefits of their reduction
efforts.

Martin is a partner with the legal firm of Reddy, Begley &
Martin, Washington, DC.
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The commission also proposes to
establish a “service floor” to use in analyz-
ing AM modification proposals. This would
be the level of service that must be main-
tained subsequent to any changes in
facilities. For example, because the com-
mission traditionally has given priority to
first and second full-time aural services,
an appropriate floor might be established
in the form of a requirement that licensees
not create any new “white” or “gray” serv-
ice areas.

The commission is seeking comments
on all aspects of the proposed rules, in-
cluding the appropriate parameters of a
service floor and whether other services
such as commercial FM should be taken
into account when determining whether
the services available to listeners meet the
service floor.

Cable syndex rules affirmed

The commission has affirmed and
clarified its May 1988 decision to
reinstitute a simplified form of the syn-
dicated exclusivity (“syndex”) rules and to
extend the scope of the network non-
duplication rules. The deadline for cable
systems to comply with the new rules has
been extended to Dec. 31.

Under the new syndex rules, broad-
casters can negotiate with program sup-
pliers for enforceable exclusive exhibition
rights regarding syndicated programming
within a certain geographic area. Then,
with a few exceptions, the station with
those exclusivity rights may require a ca-
ble system to cease carriage of duplicat-
ing programming on other signals. The
new network non-duplication rules pro-
vide that network non-duplication protec-
tion will not be limited to any particular
period of time, but leave it to the networks
and their affiliates to determine a mutually
agreeable arrangement.

The commission also clarified certain
aspects of the rules, including:
® Bartering. The syndex rules apply to
bartered syndicated programming as well
as to cash transactions.

e Cherry picking. The commission said
that it is unlikely that cable systems will
“cherry pick” to create a composite chan-
nel of the most desirable programming.
It noted that while the new syndex rules

allow cable systems to run a substituted
program to its completion without incur-
ring additional copyright obligations, the
cable operator then must return to the
regularly carried channel even if a pro-
gram is in progress on that regular
channel.

* Notification. To be entitled to syndex
protection, a station must furnish a cable
system with a request for protection within
60 days after signing the contract granting
it syndex rights. If that notification is not
given within 60 days, all rights under the
contract are lost (although they could be
recaptured by recontracting for them). If
proper notification is given, the broad-
caster is not entitled to protection until at
least the first day that begins 60 days after
the cable system received the notice of the
syndicated rights. The commission also re-
tained the requirement for network non-
duplication that affiliates notify relevant
cable systems for their affiliations within
60 days of signing the contract.

® Pre-existing contracts. To invoke syndex
protection under a pre-existing contract,
that contract must contain a clear and
specific reference to the licensee’s ex-
clusivity rights upon the contingency that
the government reimpose syndex
protection.

e Exemption. The National Cable Televi-
sion Association asked the commission
that the exemption from the syndex rules
for cable systems with fewer than 1,000
subscribers act to also exempt larger cable
systems that operate within the same com-
munity as the small exempt system. The
commission denied that request.

* Hyphenated markets. The commission
clarified the geographic extent of syn-
dicated and network non-duplication pro-
tection in hyphenated markets. It said that
if a station is entitled to exclusivity in a
hyphenated market, it is entitled to en-
force such exclusivity against all cable
systems within the 35-mile zone of each
designated community in that hyphenated
market.

Editor’s note:  For additional FCC information, GO
BPFORUM on CompuServe. | :r:))m
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AN INVESTMENT IN THE MODEL 300 ¢ i .l ees |

IS AN INVESTMENT IN THE FUTURE.

We're constantly working to make the worid’s best production G V ll G '

switcher even betier, with an ongoing program of enhancements. l'aSS a ey l’Ollp
When we add new features to the 300, we make those same ,

features available to everv owner with convenient field updates.

The Model 300. The best, and built ta stay that way. STRENGTH YOU CAN RELY ON
THE GRASS YALLEY GROUP. INC.® — 1 0. Box 1114 — Grass Valley, CA 95045 'S4 — Telephone (916) 273-8421 — TRT 160432 OFFICES New York (201) 8¢5-7988: Iistrict of Columbia (301) 6226313

Atlanta (404) 493-1255, Chicago 264-0931, Minneapcits t612) 483-2594, Dallas Fort Worth (817) 483-7447: Los Angeles (818) 999-2303; San Francisco (415) 968-6080. A TEATRONIX COMPANY
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The seven layers
of OSI

By Tyler North

Although local area networks (LANSs)
were not developed specifically for broad-
casting, they are suited ideally to broad-
casting requirements. Broadcasters use
LANs in automation systems, where a cen-
tral device talks to or controls several
others, and in newsroom computer
systems, where a number of terminals
share a common database or device, such
as a line printer. Computer graphics
systems use LANs to digitally transmit im-
ages between computers at the graphics
systems’ high internal resolutions, instead
of in analog form at video line rates.

OSI layers

A computer network consists of a set of
one or more computers, terminals, devices
and communication links, interconnected
to provide a service to all users on the net-
work. As network formats evolved, the
need for uniform design became apparent.
For this reason, the International
Organization for Standardization (ISO)
adopted a 7-layer model known as open
system interconnection (OSI).

The operative word is “open.” Any
system that conforms to this standard will
interconnect to other systems. ISO OSI is
intended to ensure that computers of the
future are compatible, which is done by
keeping the layers completely indepen-
dent. Changes in one layer do not require
changes within the other layers, but just
in the interconnections with the adjacent
layers.

By the numbers

The 7-layer OSI interface consists of
seven layers divided among three levels.
(See Figure 1.) Layers 1 through 3 com-
prise the “network service level” The
physical layer attaches to the medium,
which in most broadcast LANs is a coax-
ial cable. The datalink layer provides
reliability through checksums. This may
be done with special protocol chips. The
network layer corresponds to a device
driver, monitors the network for conges-
tion and checks routing.

North is a station automation consultant for Dynatech,
Madison, WI,

Istricty vl

Layer 4, the transport layer, is the soft-
ware path between the network and the
user. Stated another way, it is the path be-
tween the higher and lower levels. In net-
worked PCs, this layer is found in the disk
operating system.

Layers 5 through 7 form the higher-level
“customer portion” level. The session layer
manages the data used inside a program.
The presentation layer performs text or
data compression necessary to make data
suitable for the network or understandable
to users, and often is done through library
routines. The application layer contains
the programs that allow the user to work
with the data.

Talking up and down

The user may envision host-to-host,
horizontal communication with another
user. In reality, however, data travels ver-
tically, down to layer 1 and up again to
the same layer as the transmitter. Horizon-
tal communication takes place only at the
“physical” layer, which is the layer of the
connection to the wire, coax, fiber or
other medium.

Gateway
In some cases, networks may be so busy
that certain users have excessive waits
before they can gain access. This would

be the case with network-carried video
signals, where the data rates are high. In
these situations it may make more sense
to operate several networks at once, con-
necting the items that most frequently
need to communicate on a single medium.
To facilitate occasional communication be-
tween these smaller networks, a “gate-
way” or “bridge” is used. Because no
higher-level interface is needed, the bridge
consists solely of a network service layer.

Network architectures

One of the most commonly used LAN
systems is Ethernet, named for ether, the
passive medium of which early radio
pioneers thought space consisted.
Ethernet was proposed by Xerox and
developed by Xerox, Digital Equipment
Corporation and Intel as IEEE standard
802. Ethernet complies with the ISO OSI
7-layer model.

One alternate network design is known
as a “token ring,” in which terminals are
interconnected in a continuous loop or
ring. In operation, an electronic word or
“token” is passed around the ring from sta-
tion to station. As the token arrives at a
station, that station can replace the token
with a transmission. When the transmis-
sion is completed, the token is again cir-
culated around the ring. B

L3450 NETWORK 2
thlJ:s‘%:EEal 7 | | Y | 7 | APPLICATION LAYER
PORTION I:lj
| ¢ I I: ° | I: 8 |PﬂESENTATION LAYER
1 O [ Jresmoninen
CUSTOMER.
L7 I . l 4 4 | TRANSPORT LAYER
NETWORK [:‘
w1 [ ] [l e
P
2 I ::‘ [ |_‘ b |0ATALINK LAYER
1 J T of 1 M| ] PHYSICAL LAYER
“_J‘ g I 1 <~ "L_ 1™
veER A usene BRIDGE OR LSsRie
GATEWAY

Figure 1. Levels and layers of ISO OSI computer network used in broadcasting. The bridge inter-

connects two networks.
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Not for amateur radio.

You're no amateur at this game, o why play around with amateur CD players in the studio? Ycu've
tried consumer models in the past,just to see if they'll work long emough 0 make sense. We can
understand that. But in the long run,they don’t make sense. And you know it. Evzn modifiad or
beefed up versions have given you headaches. . . wrong levels, hifi connectars, too many buttons
or the wrong ones. Not to menticn skips, mutes and breakdowns. Why take chances playing around
with an amateur deck in a pro application? Leave that home player at home where it be’ongs.Check
out the Stucer A727 and A730—pro players for radio pros.

A7?7 Thousands of ST

Ve AT727’s prove [ % DilI[:]
their reliability in radic s:ations all
over the world—everyday. The
AT27 provides full 16-tit resclu-
tion with 4x’s oversam.pling—rlus
powerful error correctior circuits
to protect against on-air problems
from damaged or dirty discs. - ————

myuERn o o
-.y--""‘s".w_d“ 3 . G —.-..-

o e

— — Designed for fast«no

R “wow  creative produc-
S _ tion play, the A730 is the
. newest addition to the Studer
lire of Pro CD players.
This machine can recog-
nize 100 d-scs aad store: up
to 3 start cue poants Jer
disc. Its die-cast aluminum traaspo= Is
built for profess:onal use.

FEATURE AT21 | ATS0 [ “Brand X" Player

Disc Recognition

Varispeed Built-in
Eﬂ of Modulation Sense
Monitor Speaker
Scparate PGM & Monitor Outputs
Remote Monitor Speaker Mute
Audio Channel Reset B
Rack Mounts Standard
Flush Mounting



If high-tech fails,
use humble basics

By John Battison, P.E.

Last month, | described my involvement
in legalizing a former pirate radio station
in Ireland and my Irish client’s application
for seven FM stations. | said a decision was
expected within two weeks of hearing. My
information was wrong.

It actually took three weeks to the day
for me to receive a transatlantic phone call
from my client in Dublin saying, “We've
won!” Our proposal to use seven FM sta-
tions to cover southern Cork County,
rather than the three proposed by the Irish
Radio-Television Commission, was ac-
cepted with conditions yet to be fully
presented. One condition that was made
public was that we must let the competi-
tion in Cork City go on the air six weeks
before my client. Three weeks from hear-
ing to license — how’s that for speed?

The stations are expected to be on the
air in about four months. The transmitters
and studio equipment will come from both
U.S. and European companies.

Some thoughts on coax

In this age of technology, engineers
become accustomed to using high tech-
nology for even simple servicing. This is
wonderful, when you have the equipment
available. It certainly speeds up service
work and maintenance. However, what do
you do when you don't have super-
sophisticated test gear? Making every
possible use of new technology is fine, but
let's keep in mind some of the old fun-
damentals that got radio started. 1 used to
tell students not to use calculators to solve
problems, but to run them manually. |
asked them, “What would happen if your
battery ran out in the middle of a field?”

The smart-aleck answer was, of course,
“Use a solar-powered calculator”” But what
if it’s nighttime? Suppose your slide rule
is broken? This kind of argument could go
on for hours. The point | want to make is
to not become so dependent on high tech-
nology that you forget the fundamentals
and what to do when high technology fails
you or is unavailable.

Detect the problem
A common problem is coax that doesn’t

Battison, BE's consultant on antennas and radiation, owns
John H. Battison and Associates, a consulting engineering
company in Loudonville, OH.
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do its job of delivering power from point
A to point B. Point B is usually the anten-
na, sometimes located several hundred
feet in the air. The coax is suspected of
either a short or an open. Now try to
locate the fault. The first task is to deter-
mine whether the problem is located be-
tween the tower base and the transmitter
or up the tower.

Ohmmeter measurements are usually
not precise enough to give the desired in-
formation. All they can tell you is whether
or not a complete circuit exists. If the
antenna is connected at the far end, there
should be a low-resistance reading at the
transmitter end. If the resistance is not
representative of the antenna, you prob-
ably have either a short or an open, and
you still don’'t know for sure where the
trouble is located.

A time domain reflectometer (TDR) is
a wonderful device because it can locate
a circuit interruption within a few inches,
but not everyone has access to one.
Although it is possible to borrow one from
a local power company, many smaller sta-
tions without such neighbors would have
no way of finding out where the trouble
was located.

At times like this, remember the hum-
ble grid dip oscillator (GDO). Hams used
this device to tune transmitters, construct
circuits and adjust antennas and transmis-
sion lines in the days of open wire lines
with crossover insulators inserted every
few feet to keep the line balanced. This
little device is still around, but you’ll have
difficulty finding one.

The GDO (or grid dip meter, as it often
was called) consisted of a small battery-
powered oscillator with an external plug-
in coil in the grid circuit. The frequency
range, determined by the inductance of
this coil, was medium to high. Some units
even covered the VHF band. Placing this
coil close to a circuit under test would
result in a drop in grid current when the
circuit was the same frequency as the grid
dip meter.

Remember your theory
To check a suspect line, the GDO is
loosely coupled by means of a turn or two
of coil on the input of the coax.
Transmission-line theory says that a coax

will repeat the same impedance every
Ys2-wave along its length. So you'd expect
to see a dip at every frequency for which
it is a whole number of Y2-wavelengths to
the short.

If you find dips at 3MHz, 4.5MHz, 6MHz
and 7.5MHz, you also should find one at
1.5MHz. This indicates that the short is
about Y2-wavelength at 1.5MHz from the
point.

To determine how far along the line it
is, merely calculate. For general purposes,
you can approximate transmission-line
propagation velocity at about 0.93. The
calculation is:

093 x 0.5 x 3 x 10®
1.5 x 10¢

= 0.93 x 10> = 93m or (93 x 3.28ft) =
305ft

Remember, this is not a precise meas-
urement, but it should give you a good
idea of whether the problem is up the
tower or on the ground.

If preliminary measurement with a VOM
shows the problem to be an open line, you
can locate the break area by looking for
dips at an odd number of Y4-wavelengths
apart.

Using the same frequency as before, but
assuming an open line, you would expect
to see dips at such places as 0.75MHz, 3
x 0.75MHz or 2.25MHz, 5 x 0.75MHz.
Note that each dip still will be 1.5MHz
apart. However, because you are seeking
a short, divide 1.5MHz by 2 to find the fre-
quency at which it is Y4-wavelength to the
break.

Obviously, this is not the simplest way
of finding shorts or opens, but it works,
and it was used for years. Many of the
older ideas are still valid, and from time
to time, | may revive some. I'll refrain,
however, from recommending the use of
wet electrolytic rectifiers in old jelly jars
when a solid-state rectifier stack fails.
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Today’s modems are
fast and versatile

By Gerry Kaufhold II

Broadcast engineers will find modems
throughout their facilities — in the station’s
remote-control equipment, at remote
transmitter sites, in the sales office com-
puters and possibly in their own PCs. The
growing popularity of facsimile (fax)
machines also has contributed to the pro-
liferation of modems in TV and radio
stations.

Low-cost modems can move data at
rates from 110b/s to 1,200b/s. Recently,
some modems have appeared that can
operate at up to 9,600b/s.

Modems operating at 1,200b/s push data
down a voice-grade telephone line using
frequencies of 2,100Hz and 1,300Hz, and
receive information at about 100b/s. The
primary hindrance to higher speed for
modems is the audio bandwidth of voice-
grade lines. The lower frequency limit is
about 300Hz, and the upper frequency is
about 3,300Hz. Other problems are noise
in the signal, low peak-to-peak (weak)
signal level, various reflected signals mix-
ing with true signals, and delays caused
by satellites. The V.32 modem analog
front-end (MAFE) overcomes these prob-
lems by using digital signal processing.

Smart signals

The quality of a telephone connection
can't be predicted during call placement.
Once the connection is made, however,
the quality of the circuit probably will hold
constant throughout the conversation. To
determine the line characteristics for a
given phone connection, a call-originating
V.32 modem injects a signal and starts a
delay timing counter. Samples of reflected
audio returning down the line are digit-
ized and compared with a digitally
delayed version of the original transmit-
ted signal to find a match. When the
reflections and the delayed transmission
agree, the delay counter value is trans-
ferred into a digital echo-canceling circuit
that will provide echo-cancellation for the
remainder of the modem connection.

The V.32 modem at the answering end
then performs its own signal-injection and
echo-cancellation algorithm. Echoes due
to satellite links can be canceled up to

Kaufhoid is a market development engineer for SGS-
Thomson Microslectronics, Phoenix.
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Ye-second. In addition to echo cancella-
tion, some modems perform automatic
frequency and level equalization.

Modulation

For 9,600b/s operation, the output of a
V.32 modem is a straight digital pulse at
3,600Hz. A complicated algorithm adds
lead and lag to this basic pulse. Viewed
on an oscilloscope, the pulse would appear
to be several overlaid pulse streams with
lots of “jitter” at all the rising and falling
edges. The data is decoded as a combina-
tion of this jitter and predefined bit timing.

Some application of information theory
is required to reconstruct a data word.
Theoretically, the effective data rate can
be as high as 19,200b/s. Because the
modulation technique is non-return-to-
zero (NRZ), adjacent bits of the same value
(either 0 ar 1) do not cause a change of
state of the modulation pulse. The effec-
tive transmission frequency, therefore,
usually is below 2,500Hz.

The pulse is wave-shaped to prevent
overloading of the telephone line. Wave-
shaping circuit values are chosen to
achieve a compromise between high pulse
rates and telephone line bandwidth
limitations.

Call protocol
After initializing its echo-canceler, the
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call-originating 9,600b/s modem sends out
a predefined data word reconstructed by
the receiver to ascertain the timing of the
bits that will be sent.

Unlike Bell 212A modems, there is in-
sufficient bandwidth to send low-speed
verification signals. Instead, the transmit-
ting modem verifies the transmission by
comparing the reflected echo against a
delayed version of the signal it just sent.
As long as the incoming reflected signal
matches the delayed version of the outgo-
ing transmitted signal, the modem
assumes that the telephone line has not
failed.

At the end of the transmission, a “hand-
off” signal is embedded and sent in the
datastream. The receiving modem then
quickly readjusts its echo-canceling
algorithm and begins transmitting. If, for
some reason, the signal quality deteri-
orates significantly, the modems auto-
matically will “fall back” to 2,400b/s or
1,200 b/s operation.

There is still the problem of random
noise during transmission. To overcome
this, digital error-checking and correcting
bits are added to the transmitted signal.
The receiving modem pulls these bits out
of the received datastream and can
reconstruct data even from noisy
transmissions.

(B!
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FRONT END

DIGITAL

-
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TRANSMIT/
— RECEIVE
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Figure 1. Block diagram of a modem analog front end, which can achieve 9,600b/s by using

digital signal processing.
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Orban’s new digitally-controlled 787A Programmable Mic Processor integrates an
unprecedented combination of vital signal processing functions into one powerful,
compact package. It delivers fully programmable mic- or line-level processing with
access to 99 memory registers through MIDI or RS-232 interfaces, or a console-
mounted remote control. All you do is add the talent.

The 787A offers a space-saving, eiegant salution to many annoying problems (voice or
instrumental deficiencies, poor room acoustics, noise, sibilance, wandering levels) in multi-
track and MIDI recording studios, commerical production, video post, audio-for-video,
and film scoring facilities. The 787A increases production efficiency through consistently
repeatable processing. Less time need be spent tweaking separate processors, so more
attention can be devoted to capturing top creative performances as they happen.

The 787A is complete audio processing arsenal in a box—a flexible parametric EQ, a
smooth compressor, noise and compressor gates, and a handy de-esser. The 787A
can be operated in mono or dual-channel/stereo (with the addition of a second-
channel slave). An optional Jensen transformer mic preamp with 48V phantom power
adds further flexibility.

Orban's 787A Programmable Mic Processor will help
you remember tomorrow the way your talent sounded
yesterday.

Orban Associates
645 Bryant Street, San Francisco, CA 94107 USA
(415) 957-1067 Telex: 17-1480 FAX: (415) 957-1070
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Maintaining
your computer

By Brad Dick,
radio technical editor

Last month we began looking at the
types of problems that can develop with
hard drives. As more broadcast equipment
becomes dependent on these systems, it’s
important for engineers to recognize the
signs of impending problems and know
how to prevent catastrophic failure. Let’s
look at some typical warning signs and
software that can help prevent hard disk
failure.

Formatted disks

As with floppy disks, hard disks must be
formatted before they are of any use. Two
types of formatting must be performed on
a hard disk: low-level (sometimes called
hard or physical) formatting and high-level
or logical formatting. The low-level format
sets the following information on the
drive:
¢ number of tracks or cylinders per
platter.

* number of platters.

® sector size in bytes.

* number of sectors.

¢ interleave factor.

e sector preamble information.

The DOS format command performs
high-level formatting when the following
is completed:

* boot sector is organized.
e file allocation table (FAT) is created.
e root directory is created.

Both types of formatting must be com-
pleted before the hard disk can be used.
Once the disk is formatted properly, it may
operate for several years before reformat-
ting is needed. A power loss during a write
command or a trashed FAT may require
that the disk be reformatted. As the
number of files increases and old files are
erased, file fragmentation also can
become a problem. As fragmentation in-
creases, so does the time required to ac-
cess the data. These problems can be
resolved by using the DOS format
command.

Mechanical problems
Other types of problems develop as the
disk system ages. The mechanical
tolerances of the servo-head assembly are
extremely tight. Over time, these
mechanical components wear, and the
precise alignment that once was possible
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begins to drift. Unfortunately, the drifting
involves only the data. The servo informa-
tion written to the disk during the low-
level formatting process does not change.
The servo information and the data,
therefore, move out of alignment with
each other. The resulting displacement be-
tween the servo information and files or
data can create several types of errors.

The failure may first be noted through
error messages displayed by DOS: boot
failure, sector not found, bad sector error.
An earlier warning sign may be a drive
that takes a long time to recover data or
reads a sector repeatedly. When these
problems develop, it's time to take correc-
tive action.

You can do several things to prevent
these occurrences. First, watch the drive’s
performance closely. Long or repeated
read cycles should warn you of potential
trouble. Back up your data often. If you've
ever had a crash resulting in the loss of
20Mbytes to 40Mbytes of data, you ap-
preciate the importance of good backup
procedures. If you can't afford a tape
backup system, purchase one of the soft-
ware backup programs, and use it faithtul-
ly. When a drive begins showing signs of
age or unreliable operation, check it out
immediately. Don't trust your station’s
operation to a malfunctioning hard disk.

Mary times a disk will fail because the
low-level formatting expires. As discussed
previously, the low-level formatting infor-
mation is not refreshed during the
read/write cycles. Constant use and time
can affect the strength of the magnetic

Today's broadcast systems often rely on high-
density hard disks, such as this one. A little
preveritive naintenance may mean the dif-
ference belween smooth sailing and disaster.

It oubleshooting I

particies and, as a result, the servo infor-
mation. Re-recording this information in
the correct position can salvage a drive
that shows signs of developing problems.
Although physical formatting usually is
done only by the manufacturer, a user can
perform the same process.

Reformatting programs

The software required to perform this
task is not well-known. IBM buries its
physical format program on the Advanced
Diagnostics disk. Unless you've purchased
the diagnostics package, you don't even
have the program. Another source of
reformatting programs is a third-party soft-
ware company. The advantage of third-
party programs is that they often contain
sophisticated file-recovery utilities.

These programs perform a non-
destructive low-level format on the hard
disk. The program first reads the informa-
tion from the disk and stores it in RAM.
The data is then re-recorded back onto the
disk. Both servo and file data are rewrit-
ten back to the disk.

The process has several advantages.
One is that the data is realigned with the
header 1Ds used by the servo. Another is
that the process refreshes the servo data
as it’s recorded back onto the disk. The
programs often allow the disk interleave
factor to be optimized to the computer.
This can increase greatly the transfer rate
of data between the disk and computer.

Every computer will fail; the only ques-
tion is when. If you are using computers
for broadcast applications, a little preven-
tive maintenance can go a long way
toward warding off disaster. If you are not
backing up your data, you deserve the
consequences, so get a backup program
and use it. Although software exists to
help recover from catastrophes such as
those described, it's far better to try to
avoid problems in the first place.

Editor's note: Next month we begin a multipart series on
servicing CD players. Several brands of players will be
discussed, and specific instructions will be covered to help
you service your own CD players.

Acknowledgment: Appreciation is expressed to Gene
Senecal, technical support technician at Gibson Research,
Laguna Hills, CA, for his help with this article. | 2T=))))]
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On being a leader

By Brad Dick,
radio technical editor

In last month’s column, Jim was facing
his first day on the job as chief engineer.
He had explained to his young son that
his new problems would be with people,
not with equipment. By the time that first
day was over, however, Jim would have
welcomed equipment problems.

When he returned to his office after the
Monday morning staff meeting, he found
Frank, the union steward, waiting for him.
It seemed that the new hire, Waneta, had
taken it upon herself to perform a few ad-
justments on one of the new D-2
machines. According to Frank, it was now
“all screwed up.’

Frank was upset for two reasons. First,
he felt that maintenance should be per-
formed only by the maintenance staff.
“After all,” he pointed out, “the contract
requires that maintenance be performed
by a qualified (to Frank that meant union)
engineer.’ Second, as a new hire, Waneta
was supposed to “do what she’s told,” as
Frank put it. It seemed that she was often
taking on additional duties and trying to
learn about other areas. Frank described
her quest for knowledge as “butting in.”
As he listened to the complaints, Jim
began to feel a desire to return to
maintenance.

A different set of tools

Being able to troubleshoot the most ad-
vanced electronic equipment does not
prepare you to deal with situations like
these. If you think personnel issues will be
easy to solve, you've been sniffing solder
fumes too long.

Even if you work alone, perhaps as chief
engineer at an AM or FM station, you still
must interact with others on the staff.
Have you ever run across a program direc-
tor with an ego as big as all outdoors?
Have you ever worked for a manager who
talked about broadcast quality before you
were hired, and about the lack of money
after you were on board? You can never
run away from people who have the
power to make your life miserable.

Level three: social interaction
In last month's column, we discussed the
hierarchy of human needs, which can be
illustrated by a pyramid consisting of five
levels. Beginning with the most basic
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need, they are as follows: physical needs
(level one), safety/security (level two), ac-

ceptance/social needs (level three),
esteem/ego (level four) and self-fulfillment
(level five). The most productive and hap-
py employees have their level-three and
-four needs met on the job. Let’s examine
some ways that Jim might help build job
satisfaction (level-three) and personal
satisfaction (level-four) in his staff
members.

How a manager helps employees meet
level-three needs depends upon leadership
style, task structure and company policy.
Some companies encourage social interac-
tion among workers, and others do not.
It is relatively easy for a leader to support
such activity if permitted by the company.

Allowing staff members to take breaks
together is one way to encourage
socialization. Remember that your staffers
want to socialize with other station
employees, so be sure they are not isolated
from the rest of the station. Although it
may be convenient to have them take
their breaks in an engineering office or
workroom, they should be permitted and
encouraged to interact with the staffs of
other departments.

You don't have to host Christmas, New
Year’s or Groundhog Day parties, but con-
sider having an occasional staff buffet
luncheon. This allows everyone to bring
something to share with others. How
about organizing a softball or bowling
team? The people who choose to par-
ticipate will develop bonds that transcend
the studio walls.

Increased visibility

It's actually quite easy to develop a team
spirit (and meet level-three and -four
needs) within an engineering department.
Engineers often are seen as somewhat
weird — as loners or “nerds” These
characterizations make it easy to form a
team simply by recognizing that engineers
are different.

Develop a department logo that makes
your staff stand out from the station. If no
one on the staff can draw, ask the art
department or an artistic friend to help.
Have custom cloth or iron-on patches
made of the logo so the engineers can
place them on their jackets or other

clothing. At my former station, the
engineers were provided jackets with the
station’s logo on the back and a custom
engineering department logo on the front.

The engineers saw the jackets as
recognition of their talents and of their im-
portance to the station. When they wore
them, they stood out from the other sta-
tion employees. A seemingly minor item
such as this can go a long way toward
meeting level-three needs while building
pride and improving staff performance.

Level four: self-esteem

To develop self-esteem, employees must
feel good about their performance. In-
dividual recognition of a person’s effort is
critical to effective job performance.
Without praise, all other efforts will be
fruitless. As a supervisor, you must
recognize good performance, both
privately and publicly. When employees
go that extra mile or put in extra effort,
whether or not they are paid for it, reward
them with verbal recognition. If the deed
warrants, ask your supervisor to mention
it in the company newsletter.

If your station builds many custom proj-
ects, put your engineering logo on the
front panels. Have a silk-screen or decal
produced for use on each custom-built
device. Develop another custom decal that
says, “Built by ". This
logo should be placed on every piece of
equipment built by your staff. In the space,
print the name of the engineer who built
the device. How much more care will your
staff members take if they know that their
names are going on the equipment?

Sales managers frequently offer incen-
tives to the sales department to encourage
high performance. You may not be able
to offer the engineering staff free trips to
Acapulco or Las Vegas, but there are plen-
ty of other desirable rewards.

These are only a few ideas that you can
incorporate into your management plan.
If you don’t have anyone working for you,
then do the same thing for yourself. Fulfill-
ing level-three and -four needs improves
performance, reduces turnover and fosters
an increased pride in workmanship —
none of which can be accomplished by

any company policy. BE)))]
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History has been marked by occasional
dramatic jumps in technology. Most of the
progress, however, has been made in
incremental amounts — one development leads
to a second, and so on. With the technology
base available today, the future of broadcasting
will be exciting, indeed.

Major industry milestones

1959 * Broadcast Engineering

magazine founded.

* National Stereophonic Radio
Committee formed to decide
on an FM stereo system.

* Audio cartridge recording
system introduced at NAB by
Collins Radio.

* Broadcast Electronics intro-

Milestones in
the evolution

of technology

By Jerry Whitaker, editorial director

Advances in technology and increased competition have
created new opportunities and new challenges for

Our industry’s appetite for innovation
has grown enormously during the relative-
ly brief history of broadcasting. Stations
have absorbed technical advances as
quickly as they roll off the production
lines. Broadcasters today have to adapt
quickly to changing technologies —
especially those that affect their on-air im-
age — or be left in the dust.

During the 30-year history of Broad-
cast Engineering, we have seen televi-
sion go from a medium only the wealthy
could afford to one that covers almost
100% of the country’s homes and is
watched more than seven hours every day.
We have seen FM radio emerge as the
dominant form of aural broadcasting
while AM has slipped into the background.
We have seen exceptional programming
and miserable programming. There was
enough good, however, for broadcasting
to grow and prosper. Now, more than ever,
the nation depends on television and radio
for most of its information and entertain-
ment.

New technology also has given con-
sumers more video and audio sources
from which to choose, siphoning viewers
from the traditional stronghold of three
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radio and TV broadcasters.

networks and their affiliates. But the
strength of our unique system of broad-
casting in the United States is localism.
Radio and TV stations with a strong com-
mitment to news, public affairs and local
entertainment programming will not on-
ly survive, but continue to dominate. The
ability, too, to operate efficiently is a must
in today’s competitive market.

Still, over-the-air television today faces
significant threats from alternative enter-
tainment and information sources. Loom-
ing on the horizon is the greatest threat
of all: high-definition television delivered
via fiber optics. In many ways, radio faces
a more certain future. Until somebody
finds a way to drag cables to all
automobiles, boats, airplanes and bikes,
radio still will be in there informing and
entertaining audiences.

The development of satellite technolo-
gy has made possible the creation of many
new radio and TV networks, including
CNN, MTV, TNT, Westwood and NPR, to
name a few. Satellites also have reshaped
the concept of a network from a complex
wire-connected system to a simple point-
to-point group of affiliates that pick off
feeds from various channels or satellites

duces
machine.
* Ampex VIR at Moscow trade
fair records the Nixon/Khrush-
chev “Kitchen Debate.”

Spotmaster cart

The 1960s:
1960 ¢ Stereo FM tests conducted
over KDKA-FM, Pittsburgh.
* Ampex introduces Intersync
system for VTR.
* Toshiba proposes a videotape
recorder using a helical
scanning process.

as needed.

The satellite age also has greatly ex-
panded the influence of cable television.
Although cable television has been around
since 1950, its impact on traditional broad-
casting has been felt only within the last
decade. Cable penetration has increased
from just 11% in 1973 to more than 53%
today. Much of this growth can be traced
to the new programming services offered
by superstations and specialty networks
formed on the basis of satellite intercon-
nection. (Table 1 shows the latest broad-
cast facility statistics.)

The march of technology

The steady advance of technology
makes it easy to lose sight of the great
progress made from one decade to the
next in broadcast equipment design. On-
ly by stepping back and comparing where
we are with where we have been can we
measure the true distance covered. The
advance of technology generally can be
divided into decades, as illustrated in the
accompanying time line. During Broad-
cast Engineering’s 30 years, we have
been witness to the following milestones:
Continued on page 26



Echo ! and 1l passive reflector
satellites launched.

FM stereo transmission system
approved by FCC.

Electron beam recording
demonstrated.

Ampex SloMo Disc developed.
First live televised presidential
news conference (John F

1962 »

Kennedy).

First Western viewing of live
television from USSR on the
BBC (Moscow welcome for
Yuri Gagarin).

FCC issues FM licensing
reallocation rules.

Philips introduces audiocas-
sette tape player.

-

g:%‘, .- oy
% World Radio Hi

W ol

1963 o

1964

1965

1966 o

1967 ¢

1968 ¢

1969

Telstar communications satel-
lite provides first international
relay of TV pictures.
Legislation passed in US.
creating Comsat.

RCA announces first fully
transistorized video recorder.
RCA develops metal oxide
semiconductor (MOS) process.
FCC releases new FM table of
assignments.

TV transmitter remote control
authorized by FCC.

ITFS service established by the
FCC.

Electronic line-store {625-405
and 405-625) standards
converter developed by the
BBC.

TV used on a US. manned
space flight, the Mercury 9.
RCA develops complementary
MOS (CMOS) technology.
Society of Broadcast Engi-
neers holds first official
meeting at NAB in Chicago.
Intelsat organization formed.
Character generator system
introduced.

RCA videotape cartridge
developed.

First TV program automation
system installed.

TV camera placed onboard
Ranger 7 moon explorer.
TEAC provides slow-motion
color video playback system
for NHK coverage of 1964
Olympics.

Industry committee formed to
establish videotape standards,
with SMPTE as secretariat.
“Early Bird,” first international
communications satellite,
launched (Intelsat 1).

First bipolar IC amplifier
introduced.

PAL/SECAM standards an-
nounced.

First high-band color disc
recorder for playback of short
program segments in normat,
slow or stop action is used on
ABCTV coverage of the World
Series of Skiing.

First time-code editing system
for video, called OnTime, is
developed by CBS, Hollywood.
Solid-state imaging technology
demonstrated.

Intelsat 1 satellite launched.
CBS uses a portable minicam
for political convention
coverage.

Trinitron tube developed.
l-inch Plumbicon developed.
First radio/TV business
automation systems installed.
Instant random-access audio
cartridge machine introduced
at NAB by IGM Communica-
tions.

SMPTE time code established
to end the chaos of incom-
patible time codes for various
editing machines.

Neil Armstrong walks on the
moon (July 20); worldwide
audience watches the event
live.
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Introducing the smallest,
lightest broadcast Betacam®
camcorder in the world.
The BVW-200 weighs only
15 pounds, including lens, cas-
sette, viewfinder, and lightweight

’ ~_—

battery. So you can hold any
shot better and longer. Plus, it
records for an entire hour on a
single NP-1A battery.

But state-of-the-art features
are what make the BVW-200

extraordinary by any standard.
Betacam SP® format. Advanced
CCD technology for higher sen-
sitivity, resolution of 550 lines,
and a superior S/N ratio. Theres
even viewfinder playback.




AISES TV JOURNALISM TO NEW HEIGHTS.

........

And all of this fits into a 15-
inch length. And a low profile for
unobstructed peripheral view.
The BVW-200. More compact
and maneuverable than any oth-
er camcorder before it.

Suddenly, the impossible
shot is yours. To find out how the

SONY

. “u&_. ) . =

BVW-200 can help your worl
reach new heights, see your Sony
Broadcast Sales Engineer. Or
call: (800) 635-SONY.

y unicati IC
Road, Teaneck, [J G7666. © 1989 Sony Corporation of America
B

BROADCASTPRODUCTS



TELEVISION STATIONS: VHF UHF EDUCATIONAL
TOTAL = 1,388 545 508 335
LOW-POWER TELEVISION: VHF UHF
TOTAL = 455 126 329
RADIO STATIONS: AM FM EDUCATIONAL
TOTAL = 10,439 4929 4141 1,369
CABLE TV: SUBSCRIBERS PENETRATION PAY PENETRATION
48,637,000 538% 32%

NOTES:

1. Totals represent stations currently on the air.

2. Stations holding construction permits are not counted.

3. Radio and TV translators are not counted.

4. Penetration of cable systems is based on the number of homes

passed (739 million) compared with the TV household universe (90.4 million).

Table 1. The latest statistics on radio, television and cable TV facilities in the United States.

Continued from page 23
® The decade of the '60s.

From the standpoint of broadcast equip-
ment, this was the decade of color televi-
sion, videotape, stereo FM and remote
transmitter control. The color TV conver-
sion process often was slow, as local sta-
tions replaced or modified pickup,
playback and transmission equipment one
piece at a time. By the early 1960s, the
switch to color programming was gaining
steady momentum, led primarily by NBC.
By the fall of 1965, almost all of NBC’s
prime-time schedule was produced on col-
or film. CBS was a year behind in reaching
that point, and ABC followed in the 1967
season.

Program relay by
satellite went from the
laboratory to the field

during the ’60s.

Tape recording technology continued to
progress, with the widespread use of col-
or videotape machines and unique pro-
duction devices such as the Ampex SloMo
disc recorder. The videotape cartridge
system was shown in the middle of the
decade by RCA, offering stations a simple,
and usually reliable, method of spot
playback.

TV broadcasters stretched the limits of
portability with the large cameras and
recorders of the day. A TV camera was

laboratory to the field during the "60s. The
young technology provided viewers
fascinating images from faraway lands live.
The public loved it.

A new and useful device called the
character generator made its debut in
1964, finally giving broadcasters an alter-
native to studio cards “supered” over
video.

Various schemes were involved in at-
tempts to automate radio and TV stations.
Although the hardware worked, it left
much to be desired and rarely lived up to
its promises of flawless execution and
reduced personnel count. The idea was
right, but the technology was too primitive
to meet the expectations of station
managers.

The conversion of FM radio stations to
stereo operation was a lengthy process
that spanned most of the decade.
Although operation under the new mode

of broadcasting was authorized to begin
on June 1, 1961, it was not until 1969 that
most stations had converted to FM stereo.
The delay in implementing the new tech-
nology was primarily because of the lack
of profitability of FM broadcasting at that
time.

Many radio and TV stations converted
to remote-control operation of their
transmitters. Advances in transmitter
design and remote-control technology
helped this process along greatly. Im-
proved station coverage area and studio
facility relocation were two of the reasons
for increased interest in remote-control
operation during the '60s.

® The decade of the '70s.

With color television, stereo FM and
transmitter remote control in full swing,
broadcasters looked for more efficient

Continued on page 30

Courtesy of Lexicon

Courtesy of Harris

placed aboard the Ranger 7 moon ex-
plorer in 1964, and in 1968 CBS made
history by using a portable minicam for
political convention coverage. News
gathering hasn’t been the same since.
Program relay by satellite went from the

Studio source and control equipment has changed dramatically within the past 30 years. Audio
control boards and video switchers have become more compact, versatile and user-friendly. Shown
is a 1959 model Gates Radio Gatesway audio board (left), compared with a new technology digital
mixing and recording console.
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Singular Vws, Multiple Functions

And, with more applications right around the corner,

If you're thinking about a truly integrated video
workstation system, think HarrisVws™. Now you can
handle multiple applications while working in the
same operating environment and all on a single video
monitor. With HarrisVws, you can cost-effectively
manage large libraries of video stills. Better still, you
can now interactively enhance these images via high

quality paint, titling and composition software.

you can expand your system's capabilities to meet
your future needs.

For more information on HarrisVws, contact Harris
Video Systems, 960 Linda Vista Avenue, Mountain
View, CA 94043, or call 1-800-4-Harris, ext. 3616.

a3 HARRIS
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WE VE SEEN
THE FUTURE

Justwhen broadcasters and professional users
are shifting from one-inch and 3/4-inch video tape
systems to 1/2-inch analog component video, along
comes the specter of 1I9mm D2. First they made it
smaller; now they want to make it bigger again.

When Panasonic set out to design Composite
Digital recording systems, we had a big responsibility

tokeep it small. Our customers have a right to
expect their investment in 1/2-inch to be preserved.
We know that a change in technology means more
than a change in equipment; walls, racks, layouts,
suites, vans and tape storage are all long-term
investments that shouldn't have to be re-done every
time there's a new chip on the block.

Panasonic’s new Composite Digital system not
only delivers superior multi-generation capability,
long-term signal stability and unprecedented
operating ease. Itis designed to fit right where it
should —into your existing facilities.

Panasonic's design philosophy is always to
create products for the future with today clearly in

ANDITFITS.

mind. Our editing recorders and systems work with
all of today's existing standards for video, audio and
control. When you're ready to convert your editing
suite to Composite Digital video, Panasonic will fit in.

Panasonic cameras, from our new, all solid-
state AK-450 to the new all-digital DPC-1, are
designed to slip transparently into the operators'
experienced hands.

Today's mobile teleproduction requirements
include everything from commercial production to
fast-breaking news. That's why our system design is
built around interchangeable components and true
portability —and will remain so from today to digital to
HDTV. .

Here's the bottom line. Television in the 1990's
demands technical advances and innovations
digital video and HDTV. But your demands are for
systems that permit smarter, leaner operations. And
that is why PanasonicC's broadcast equipment, both
for today and tomorrow, is designed to fit into your
plant, your vision and your budget.

Panasonic

Broadcast Systems
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Courtesy of Continental

Courtesy of Harris
L]
¢
.
L}

Dramatic improvements have been made over the years in AM transmitter efficiency. New-
technology transmitters run cooler and quieter and often can switch around a problem stage
on their own. Shown is a 1960s-vintage Continental 10kW AM transmitter, which used six vacuum
tubes, (left), compared with a new 50kRW all-solid-state digital modulation AM transmitter that
uses a microprocessor for control and diagnostics.

AM broadcasters also shared in the ef-
ficiency gains, with all-solid-state, high-
efficiency transmitters up to and including
50kW. Increased efficiency translates to
significant savings for stations, making
facility updating an attractive option. FM
radio and VHFTV transmitters also im-
proved during the decade, although not

dividends for the entire broadcast in-
dustry. UHF stations finally began to see
light at the end of the efficiency tunnel
The tremendous efficiency penalties faced
by UHF operations now are being re-
moved by improved devices, including the
Klystrode and the multistage depressed
collector (MSDC) klystron.

as dramatically as AM or UHF. The big-
gest change for FM and VHF has been the
use of solid-state drivers for high-power
(20kW and above) units, and sophisticated
fault diagnosis equipment built into the
rigs.

Allin all, this decade has been a period
of dramatic growth and change. It has
been, in fact, about as much fun as we
could stand.

Acknowledgment: Historical information was provided by:

¢ John Battison, BE consultant on antennas and radiation.

¢ Edison Schow, broadcasting department, City College of
San Francisco.

¢ Blair Benson, BE TV technology consultant.

¢ Peter Hammar, consultant, LaHonda, CA.

e Don Rushin, 3M Company.

e Larry Cervon, Broadcast Electronics.
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VC Switcher, St Store,
s 110 More/

Produce A/B Roll
with the power of Still Store.

Keep 200 to 2,000* images on line for
instant recall with ALTA's Centaurus and take full
advantage of Super VHS resolution. Use wideband
Y/C video processing from input to output. Even
mix and match composite and Y/C signals.

Create over 50 video effects. Wipes, pushes, pulls,
splits, dissolves, split screens, fades, posterizations,
strobes and freeze frames. Even stereo audio mixing
and keying. All with full bandwidth, 8-bit encoding
and a comprehensive two year warranty.

Produce high resolution A/B roll video with the
power of Centaurus for $13,900. Or $16,900 with
Still Store. Find out more today!

* With optional drive.
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GROUP, INC

535 Race St.

San Jose, CA 95126
Telex 757994

Fax 408-297-1206
Tel 408-297-ALTA



HR600+
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The HR6CO+ is an extremely high-resolution TBC
which has a list price of just $5,953.00 U.S.

¥
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With over 600 lines of resolution and 7.5 MHz bandwidth,
the HR600+ is the best in the industry.

The HR600+ time base cor-ects and transcodes between:
True Component —
J-riatic and U-matic SP (Y/688, 7 pin)

3etacam, Betacam SP and Mil (Y/R-Y/B-Y, 12 pin)
S-VHS and ED Beta (Y/C, 4 pin)

Composite —
2" and %" VCRs (BNC)
Digital effects option —
posterization sepia. mosaic

All Prime Image produzts made in the USA

Prime Image. inc. ® 19943 Via Escuela ® Saratcga. California 95070 « (408 867-6513
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1970 = PBS wwkemblm:ed.

T o Qﬂoﬂmdenecordlngusedln
first 3/4-inch VTR from
: Mamdih.vmcompawof

* ACR-25 random acqess

; vldmnetterecomerluho-
duced by Ampex.

l!ﬂ * U format introduced by
: Sony/TEACandJVC.

~® CMX formed after a joint
experiment between CBS and
Memorex.
* NHK (Japan) begins experi-
ments with high-line-number
TV systems, and discusses the
feasibility of a 1,125-line
s
* RCA joins EECO to develop
and market the TCE-1000, an

Five decades
of magnetic

tape

By Don Rushin

From hi-fi to high definition, magnetic tape has
been a key element in broadcasting.

“The tape came up to speed, then, open-
ing theme — Crosby: Blue of the Night; ap-
plause; introductory patter — Crosby and
Carpenter; song — Crosby: My Heart is a
Hobo; applause.

“Murdo McKenzie signaled me to cut.’ |
pressed the stop button. There were sure-
ly no more than two seconds of silence,
which seem more like minutes to me, and
then a shower of compliments. One small
machine, one of a pair, side by side on a
makeshift table — the only two of their
kind in the United States arranged to
record and reproduce magnetic tape with
such remarkable fidelity — had, in a listen-
ing demonstration lasting almost exactly
five minutes, upset the entire future of
sound recording in this country.”

— Jack Mullin on his demonstration of the
Magnetophone tape recorder to Bing
Crosby in August 1947 at the NBC/ABC
Hollywood studios.

Rushin is marketing director for the 3M prolessi(;nal audio-
video and specialty products division.
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The place: London. The date: Sunday,
Feb. 25, 1940. Twilight comes early to Lon-
don at that time of year, and on this par-
ticular Sunday, it mixed with fog and
smoke from thousands of fireplaces to
wrap around those unlucky enough to be
out of doors. Indoors, in front of hundreds
of thousands of hearths, Londoners re-
laxed with their Sunday newspapers and
the wireless. World War II had been a fact
of life for nearly six months, but the first
bombs had yet to fall. It was the era of the
phony war, when Hitler still believed it
was possible to form an alliance with right-
wing forces in Britain and end the war.

Suddenly, listeners who hadn’t tuned
their sets quite properly heard the familiar
strains of “God Save the King.” An upper-
class English voice announced the in-
auguration of the New British Broad-
casting System. What followed was an
evening of popular and concert music, in-
terspersed with “news” programs designed
to convince listeners that Germany and
England shared the same interests and
ideals in the upcoming struggle.

The New British Broadcasting System
(NBBS) probably would have come into
being anyway, but what really made it

electronic editing system
based on time code.

* Cinema Products CP-16 news

film camera introduced.

Teletext experiments begin in

United Kingdom.

Time base corrector intro-

duced by Consolidated Video

Systems.

* BBC develops “Sound-in-Sync”
digital encoding system for
audio-video combining.

e CMX 300, the first computer-
ized editing system, is intro-
duced for on-line editing and
auto assemble of pre-edited
shows.

1972 »

work was audio recording on magnetic
tape. Tape had existed in Germany on an
experimental basis since 1920, and com-
mercially since its introduction at the
Berlin Radio Exhibition in 1935. What
made the NBBS broadcast remarkable was
a new recording breakthrough by two
Reichs-rundfunk Gesellschaeft (German
radio) engineers. Drs. Otto von Braurmuhl
and Walter Weber found that if a very
high-frequency signal were mixed with the
audio during recording, the reproduced
signals were so good that it became dif-
ficult to tell them from the live
performance.

NBBS, which used captured commercial
transmitters in Luxembourg, Belgium and
Scandinavia, relied on tape for virtually
all its programming. It was, therefore,
possible to air the same concert at the
same hour from all the stations. British
listeners wondered how it was being done.

The Third Reich, however, was not the
only country in which experiments with
magnetic tape were being conducted. In
September 1944, the Minnesota Mining &
Manufacturing Company, St. Paul, MN
(known today as 3M), already producing
coated “Scotch” pressure-sensitive tapes,



How Good is Our3rd Generation?
Take aLook at Our 5th!

PERFORMANCE DATA (AG-7500A)

1st
Generation

3rd 5th
Generation | Generation

w/o TBC w/TBC-200 § w/TBC-200

Horizontal Resolution
(Color Mode)

S/N Ratio (dB)

Luminance
(Color Mode)

Chrominance (AM)
Chrominance (PM)

« Signal Source:
Luminance:
Chroma:
Resolution:
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rom the first to the third, evento

the 5th generation Panasonic®
SVHS Pro Series specifications
speak for themselves. And they
say “outstanding’ Here are some
of the reasons:

The AG-7500A editing VCR
with its new laminated amorphous
heads produces superb quality
generation after generation.

The AG-A750 editing
controller has everything you
need for highly accurate single
event editing.

And the AG-7400 portable
2-hour VCR is a natural
performer in the field.

Our TBC-200 time base
corrector has a 16-line

Shibasoku TG-7 1

50 IRE flat field w/burst

50 IRE w100 IRE p-p
Monoscope Shibasoku 58A 1

400 370

57.2 51.7

51.8
443

47.5
401

* Noise Meter
Y-S N

C-5'N

P, -

correction window, chroma plus/
enhancement, chroma noise
reduction and no-roll circuitry. To
make multi-generation recordings
even better.

The UTP-1 signal transcoder
is more than ready to transcode
virtually any component signal
into any other component signal.
Saving you an extra generation.

The IFP-44 editing interface
controls Pro Series decks on both
the source and edit side. To easily
integrate into selected 3/4”
systems

Our CCD Cameras are
equally spectacular. And with
the Panasonic SVHS Pro Series
you not only get outstanding
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Data represents measurements by independent engineering evaluation. VCRs taken at random from inventory.
Rohde & Schwarz UPSF2/UPSF2E2
200 kHz HPF, subcarner trap on
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100 Hz HPF

500 kHz LPF, unweighted
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performance, you also get the
added economy of 2-hour
operation in the field and in
the studio.

The Panasonic SVHS Pro Series.
In a word it's outstanding.

For more information and your local dealer,
call your nearest regional office.
Eastern Zone: (201) 348-7620
Central Zone: (312) 981-4826
Southern Zone:

Dallas Region: (817) 685-1122
Atlanta Region: (404) 925-6837
Western Zone:

Seattle Region: (206) 285-8883
Los Angeles Region: (714) 373-7275

SVHS
Panasonic

Professional/Industrial Video



Courtesy of Ampex

received a special request from the Brush
Development Company of Cleveland. The
Brush company was “interested in obtain-
ing tapes coated with an emulsion contain-
ing a uniform dispersion of ferromagnetic
powder,” as the inquiry stated. Brush,
under a special Navy department research
contract was, along with 3M, about to
launch the era of magnetic tape.

The first try

Brush agreed to supply the powder if 3M
would apply it to a sample stripe of back-
ing so it could be tested. The task was
handed over to Dr. Wilfred Wetzel, who
was unaware of the work that had been
done in Germany. One of the first prob-
lems he faced was that the oxide supplied
by Brush turned out to be nothing more
than iron, and that once applied to a paper
backing it continued to rust, changing its
chemical and magnetic properties.

Another was that 3M had no recorder
— not even a recording head — and Brush
was being somewhat secretive about what
the product would be used for. Whatever
the purpose, Wetzel realized, the coating
would have to be smooth to prevent it
wearing out whatever it would come into
contact with. So 3M scientists, under
Wetzel's direction, tried a number of
techniques for gluing the particles onto
Ya-inch strips of paper eight to 10 inches
long. As fast as they did so, the samples
were mailed to Brush.

In 1944, no one in the United States had
yet made a magnetic tape recorder. Wire
recorders, using the principles of magnetic
recording (patented in 1898 by Poulson),
were being used for some business dicta-
tion. Even greater interest, however, was
shown by the US. Navy department,
which was using them to record what it
could intercept of German U-boat radio
messages. Much higher-quality recording

was needed, and that was the goal of the
Navy department research contract with
the Brush Company.

By late 1944, the World War 11 Allies
were aware of the magnetic recorder
developed by German engineers, a
recorder that used an iron-powder-coated
paper tape that achieved much better
sound quality than was possible with
phonograph discs. A young Signal Corps
technician, Jack Mullin, became part of a
scavenging team assigned to follow the
retreating German army and to pick up

There also was a
growing awareness
that other companies
were experimenting
with tape, and many
more were beginning
to show an interest in
building recorders.

items of electronic interest. He found parts
of recorders used in the field, two work-
ing tape recorders and a library of tapes
in the studios of Radio Frankfurt in Bad
Bauheim.

Almost simultaneously, 3M physicists
and chemists were developing for Brush
and the Navy a coated tape with a smooth
surface and uniform dispersion of fer-
romagnetic powder that would withstand
being drawn over a magnetic head to
record electromagnetic signals. The goal
was to produce a tape for high-fidelity
magnetic recording. By 1945, the first
workable magnetic tape product had been
developed.

A well-worn transport assembly of a German Magnetophone tape recorder. This machine was
one of those brought back to the United States by Jack Mullin.
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After the war

At the end of the war, in August 1945,
Brush informed 3M that its Navy depart-
ment contract work was finished, and that
further development on magnetic tape
was to be conducted directly with Brush.
The previous year's research had proved
costly for 3M and, as yet, hadn’t produced
a cent in revenue; prospects for return
were remote. But 3M elected to finance
its own research based on the potential for
extensive post-war application.

At first, 3M management considered be-
ing a contract supplier of finished prod-
ucts to Brush, and perhaps to others. But
the prospects of being merely a producer,
with huge development costs and limited
return, did not interest 3M. There also was
a growing awareness that other com-
panies were experimenting with tape, and
many more were beginning to show an in-
terest in building recorders. Instead, 3M
decided to add magnetic tape to its prod-
uct line.

As months added up and scores of ex-
perimental magnetic tape formulations
were tried, funding questions became
serious; 3M considered putting the whole
project in abeyance because no further
orders were forthcoming from Brush. For-
tunately for 3M, there were farsighted peo-
ple at the company who, by force of argu-
ment and enthusiastic evidence, kept the
project alive and advancing.

3M physicist Wetzel foresaw a broad
potential market for magnetic tape. He
also concluded that because sound could
be recorded magnetically, the step to
magnetic TV pictures would be highly
practical. He saw both requiring tape,
which held the potential for much higher
signal density than wire or steel ribbon.

In January 1946, 3M learned that Brush
was developing a tape recorder to show
in New York. The tape project at 3M ac-
celerated, with binder and backing im-
provements progressing rapidly. By May
1946, large usable quantities of tape were
being produced — tape that would prove
extremely helpful to Jack Mullin, the
former Signal Corps technician who had
scavenged German tape recorders during
the last months of World War 11.

Enter Bing Crosby

On May 16, 1946, Mullin was scheduled
as the speaker at the regular meeting of
the San Francisco chapter of the Institute
of Radio Engineers, held at the studios of
radio station KFRC. A demonstration of
the German tape recording equipment
had been promised, and the room was
packed. Mullin played recordings he had
made of an orchestra, vocalists and a pipe
organ on some of the tapes he brought
back with him. The reaction was little

short of a sensation.
One of those who heard about the
Continued on page 42
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Continued from page 38

demonstration was Frank Healy of Bing
Crosby Enterprises. Healy thought that
Mullin and his machines might provide the
solution to a ticklish problem for the
singer. In the 1940s, all programming, at
least on the “prestige” networks (NBC,
CBS and the fledgling ABC), was live.
Broadcasters and sponsors alike thought
that transcribed shows — those recorded
in advance on 16-inch, 33% rpm discs

Mullin played record-
ings he had made of
an orchestra, vocalists
and a pipe organ on
some of the tapes he
brought back with
him. The reaction was
little short of a
sensation.

— sounded inferior and that audiences
would resent their “canned” quality. But
Crosby, one of the highest-rated per-
formers in the NBC stable, had insisted on
freeing himself from the weekly grind of
appearing live at the microphone. He sat
out the entire 1945-46 season, and came
back only when third-ranked ABC prom-
ised to let him prerecord the “*Kraft Music
Hall” — as long as the ratings remained
high.

To Healy and Crosby’s technical direc-
tor, Murdo McKenzie, that meant record-
ing bits of the show on a series of discs,
then re-recording from one to another to
produce a finished program. It was expen-
sive and time-consuming. Worst of all, it
sounded bad — particularly when one sec-
tion had to be re-recorded two or three
times.

Accordingly, one day in August 1947,
Mullin was called in to record the first
Crosby show of the upcoming season on
his German equipment, while Healy and
McKenzie recorded it on disc. Mullin
remembered the historic encounter:;

“The most unforgettable moment in my
life was the one when | stood before my
Magnetophone tape recorder and pressed
the playback button for the first time in
the presence of Bing Crosby, John Scott
Trotter, and Bing’s producers, Bill Morrow
and Murdo McKenzie. Everything was at
stake. By invitation, 1 had been present
with my colleague, Bill Palmer, to record
the first radio show of the 1947-48 season
in the NBC/ABC studio complex in
Hollywood. And now we were to hear the
result of our efforts and be judged by
perhaps the most critical ears in the world

42 Broadcast Engineering May 1989

Courtesy of Ampex

In this 1947 photo, Jack Mullin (left) shows his modified Magnetophone tape recorders to Murdo
McKenzie, Bing Crosby's technical producer. Mullin's ability to edit on his high-fidelity German
recorders without noticeable generation loss created a sensation in American broadcasting. Mullin's
machines later inspired the Ampex model 200.

of radio and recording.

“Prior to our invitation to come to
Hollywood from San Francisco to record,
and possibly, just possibly, to edit our tape
into a complete show, the producers had
looked into every alternate means of re-
cording sound that showed any promise
of success. Mostly, these boiled down to
variations of disc recording methods and
photographic sound-on-film systems. I am
sure ABC held out little hope for success
in testing our apparatus.

“The result of the (very successful)
demonstration was that the Crosby peo-
ple wanted me to stay right there and go
through an editing process, to make a
broadcast out of it. | did,” Mullin told a
reporter, “and they saw how easy it was
with tape. The next thing | knew, | had
a job recording the ‘Bing Crosby Show’ for
the rest of the season.”

The problem was that Mullin had only
his two rebuilt German recorders and 50
reels of German recording tape for the
task. Luckily for him. 3M was working on
a commercial product with a backing of
acetate film rather than paper.

Mullin also faced another problem — the
3M tape was “too good” for the German
machines, which couldn't handle the tape’s
higher coercivity. Wetzel and his
associates went back to the lab to come
up with a tape that would work on the old
machines, and on the 12 audio recorders
Ampex Corporation was rushing to com-
plete for the American Broadcasting Com-
pany. Crosby had been instrumental in
persuading the network to buy the
machines, copied from Mullin's German
originals.

It’s worth noting that when the *“Kraft
Music Hall” aired on the night of Oct. 1,
1947, it was broadcast from a 16-inch disc

rather than from the tape Mullin had
recorded in August. McKenzie and his
crew, after having assembled the show
from Mullin’s master tape, put it on a disc
for on-air playback. After one or two
shows, they decided to gamble on broad-
casting directly from the tape; but just in
case the tape should break there was a

“The most
unforgettable moment
in my life was the one

when I stood before
my Magnetophone
tape recorder and
pressed the playback
button for the first
time in the presence of
Bing Crosby . . . .
Everything was at
stake.”

musician standing by in a nearby studio
ready to go on the air with a piano recital.

That practice persisted not only at net-
work studios but also in the studios of
larger stations around the country for a
year or two, until broadcast engineers
discovered that tape simply didn’t break.
Once ABC began to switch to tape, it
made two copies of each program and
started them simultaneously on playback
decks. If one were to fail, the engineer had
only to switch to the backup, missing hard-
ly a syllable.
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Courtesy of Ampex

Ampex chief engineer Harold Lindsay checks out the first American professional audiotape recorder,
the model 200. This machine was first used by ABC in 1948.

Tape catches on

ABC’s love affair with magnetic tape
soon spread to the other networks, which
planned to use it to facilitate the switch
from standard to daylight-saving time at
the end of April 1948. The radio networks
had been thrown into turmoil earlier that
year when Congress voted to let the in-
dividual states decide when, and if, they
would go on daylight-saving time. For a
historic 22 weeks, ABC pretaped 17 hours
of network radio programming daily to be
replayed at periods appropriate to widely
varied time zones.

When 3M began delivering tape, it was
only in limited quantities. Everybody
wondered whether the tape supplier
would be able to meet the April deadline.
Somehow it did, but just barely. To make
his 50 reels of German tape last until rein-
forcements arrived, Mullin saved every
scrap, every edit, and spliced them
together for reuse. Splicing tape at the
time meant “Scotch” sticky tape with a
dusting of talcum powder. Mullin
remembers checking each splice on a just-
broadcast reel, then reassembling the
tapes for reuse during the next week.

Broadcast Engineering May 1989

Much the same thing happened at the
ABC studios in Chicago when the network
got its first recorders. After the network
signed off at midnight, a pair of 3M techni-

To make his 50 reels
of German tape last
until reinforcements
arrived, Mullin saved
every scrap, every edit,
and spliced them
together for reuse.

cians went to work checking every splice
in every tape so they could be reused the
next day. Somehow, they managed to
finish fust in time for sign-on the follow-
ing morning. During the 22 weeks this
routine went on, the station iost only three
minutes of airtime because of a tape or
splice failure.

The introduction of Scotch 100 magnetic

tape in 1947 launched the recording tape
industry in the United States. Initially, it
took a lot of tape to reproduce a limited
amount of sound. Broadcast tape
recorders in 1947 operated at speeds of
30ips. By 1949, decent quality could be ob-
tained at 7%ips, a fourfold improvement.
That speed is still the industry standard.

A historical footnote: Although ABC had
been the first network to embrace record-
ing tape, it was one of the last to put full
confidence in it as an archival medium.
When Lee Harvey Oswald fired at Presi-
dent John F. Kennedy in Dallas on Nov.
22, 1963, ABC engineers realized that
history was being made. They dusted off
the transcription turntables and captured
all the events of that long weekend on a
series of discs. Other networks recorded

Fear of tape breakage
was ever-present in
those early days.

their coverage on tape. It was the last hur-
rah of the electrical transcription.

Fear of tape breakage was ever-present
in those early days — not because it ac-
tually did break, but because of a history
of breakage with some tape forerunners.
Even Mullin, who knew the medium bet-
ter than anyone else, was never sure how
his splices would hold up to the high ten-
sions of those early recorders.

In the 1930s, the British Broadcasting
Corporation had acquired several Blattner-
phones, recorders that used ribbons of
steel as the recording medium. Editing
was done by cutting the ribbon with
tinsmith’s shears and soldering it back
together. Occasionally, the soldered joints
would come apart and engineers dove for
cover as the steel strip thrashed about.
One of the problems with the paper tape
used on the early Brush Sound Mirror
recorders was that it couldn't stand up to
the fast braking of the machines.

Gradually, the musicians hired to stand
by disappeared, and transcription turn-
tables began to gather dust. Tape moved
from the control room to the recording
studio, where it was to have a profound
effect on all forms of music and on the na-
tion’s listening habits. And just as 3M and
Ampex had met the Crosby and ABC
deadlines, they were able to meet the
daylight-saving deadline of 1948 — just
barely.

Recording pictures
Although 1948 was audiotape’s big year,
it was also the year 3M engineer Bob Herr
proposed the idea of recording pictures as
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well as sound by using a wide tape at a
speed of 15ips past a rapidly rotating head
assembly. Nothing much came of it just
then. When 3M'’s Wetzel demonstrated the
first black-and-white video recordings in
1950, it was with a fixed-head brute-force
recorder that consumed 7,000 feet of tape
in 15 minutes.

Videotape’s big day was April 15, 1956,
when the 31st annual convention of the
National Association of Radio and Televi-
sion Broadcasters (NAB) opened at the
Conrad Hilton Hotel in Chicago. Ampex
planned to show its video recorder, the
Mark IV (a forerunner of the production
model, the VR-1000). 3M had supplied in-
strumentation tape as the recording
medium.

The day before the show was to open,
one of the Ampex staffers decided to try
out the new tape. To his horror, he
discovered that it just wasn't up to the
high-frequency demands of the Mark IV
and placed a phone call to Dr. Wetzel in
St. Paul, MN. Ampex had been cagey
about what kind of machine the tape was
to be used on, no doubt fearing that 3M
might jump into the video recorder
business on its own.

Because Wetzel had been doing his own
research on videotape, he had a pretty
good idea what Ampex was up to.
Nonetheless, the Ampex engineer, out of
desperation, was forced to outline in detail
exactly what the new tape was supposed
to do. Could 3M do it, and in time for the
debut the following day? Wetzel thought
0, and put a team of technicians on the
job. They worked through the night, com-
ing up with sample after sample.

Hardheaded engineers
and front-office men
were on their feet
cheering as the first
reels rolled on the
Mark IV,

Finally, by 6 a.m., they'd produced a
sample that worked, and they coated two
5-minute reels worth of it. But Wetzel had
already left for the airport. Vic Mohrlant,
a technical services engineer, grabbed the
samples and dashed to the airport, hop-
ing against hope that Wetzel's flight had
been delayed. For once, it had not. It was
out on the runway waiting to take off.

Mohrlant dashed out onto the tarmac,
found a member of the ground crew who
had a pole long enough to reach the
cockpit, and persuaded the pilot to stop.
Fastening the package onto the end of the
pole, he shouted that it was an emergen-

Broadcast Engineering May 1989

Courtesy of 3M

Magnetic recording tape pioneers Jack Mullin (left) and Frank Healy (with glasses) discuss early
tape programs edited for the "ABC Philco Hour" radio program with Bing Crosby (right). Crosby
was an avid proponent of tape recording, and his ABC network show was the first nationally
broadcast tape program in the United States. (The fourth man in the photograph cannot be
identified.)
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Courtesy of 3M

Bing Crosby, recording a radio program segment in the early 1950s on an Ampex 600 recorder
using Scotch No. 111 tape.
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cy package for Dr. Wetzel aboard the
flight. The pilot, no doubt concerned
about a medical emergency, pulled the
pouch off the pole and passed it back to
his passenger.

The demonstration on April 15 caused
the same kind of sensation that Mullin's
IRE session had 10 years earlier. Hard-
headed engineers and front-office men
were on their feet cheering as the first
reels rolled on the Mark IV. Many rushed
to the stage to get a closer look. And
orders for both tape and recorders piled
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Videotape goes to work

The first commercial reel of Scotch 179
videotape went to CBS. The network used
it to record "Douglas Edwards and the
News” the night of Nov. 30, 1956, for
delayed broadcast in the Central, Moun-
tain and Pacific time zones.

History was about to repeat itself. All
three networks had decided to change
over to daylight-saving time on April 28,
1957. Again there was a mad rush to pro-
duce enough recorders and enough tape
to make this possible. In fact, by April 28,
the networks had no more than 50 usable
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reels among them, each with a price tag
of $248.95.

This time, there was no concern among
professionals about the possibility of tape
breakage, but there were other worries.
What would happen if a reel of the stuff
containing an important program were
placed in a magnetic field, or stored on
top of a radiator or warm studio console?
What effect would it have on unionized
jobs?

What they weren’t concerned about,
however, were the effects of dust and dirt.
One of 3M’s biggest problems in meeting
the April 28 deadline had been in com-
ing up with perfect reels of tape. The
smallest scratch, a speck of dust or dirt in
the coating, or microscopic damage to the
tape edges each was enough to reject a
reel of videotape; in early runs, two-thirds
of those produced had to be thrown away.

To keep dirt out and reduce the effects
of humidity, the company packed its
videotape in sealed transparent polybags.
But stations and networks, used to han-
dling film, asked for a return to the foil-
lined black paper wrapping that had been
used for film. Eventually, they learned the
hard way that when it comes to videotape,
cleanliness is more than just a fetish.

In early runs, two-

thirds of (the tape)

produced had to be
thrown away.

The use of videotape spread rapidly for
delayed broadcast and news applications.
It was slow, however, to catch on in pro-
gram production and the shooting of com-
mercials, despite its advantages and
economies. One reason was the editing
process, which was significantly different
than for film. Electronic editing still lay
many years ahead.

“Kitchen Debate”

By the summer of 1959, videotape had
become as accepted a part of television
as audio recording was of radio and the
music industry. That summer, the U.S. In-
formation Agency had set up an exhibi-
tion in Moscow that included, among
other things, a model American home —
complete with well-appointed kitchen —
and a color TV studio with its own video
recorder. On July 24, Vice President
Richard Nixon invited Soviet Premier
Nikita Khrushchev to visit it with him.
Khrushchev found the TV studio
fascinating and readily agreed to step
before the color camera to make a few
remarks, then see himself played back on
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tape. Nixon joined him, and before long,
the subject had turned from lighthearted
pleasantries to a full-blown debate on the
relative merits of capitalism and
communism.

Oblivious to the red eye winking at them
from the front of the camera, the two pro-
gressed to vigorous thrust and parry. An
Ampex official in attendance reminded
them of the tape, which continued to run.

...before long the
subject had turned
from lighthearted
pleasantries to a full-
blown debate on the
relative merits of
capitalism and
communism.

Khrushchev, shown how to operate the
controls of the recorder, rewound the tape
and played it back. Nixon persuaded him
to let it be seen in the United States, but
Khrushchev insisted that it be translated
in full and played unedited. To make sure
that it got out of the Soviet Union, Ampex
International president, Philip Gundy,
rushed back to his hotel with the tape,
wrapped it in a dirty shirt and booked the
first flight home.

By the time it was broadcast the follow-
ing day, American newspapers had
reported the event as an exchange
acrimonious enough to start World War
IIl. What viewers actually saw, though, was
the two leaders in earnest and sometimes
animated discussion, but by no means
ready to launch missiles. The tape has
been hailed as a milestone in communica-
tion as well as a historical document in its
own right.

One thing the history of magnetic tape
teaches us is that the more things change,
the more they remain the same.
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Courtesy of Ampex

A scene from the famous “Kitchen Debate" between Vice President Nixon and Soviet Premier
Khrushchev in Moscow (July 1959). The encounter was captured on videotape and replayed later
in the homes of 72 million American TV viewers. The event brought prominence to the technolo-
gy of “live” playback from a strip of magnetic tape.
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Video recording technology has become a leapfrog affair. Improvements in the tape led to machine
improvements, which led to further refinement of the tape, and so on. This process has been
under way since the introduction of " the Mark 1V VIR in 1956.
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In the early 1950’'s we developed the world’s
first semi-flexible RF coaxial cables with a
revolutionary new technique of seam welded
corrugated construction. This new type of
cable fabrication oftered not only flexibility,
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produced and marketed worldwide by
member companies of the international Radio
Frequency Systems Group.

For more information on the Flexwell family
of RF transmission lines, contact Cablewave
Systems division of Radio Frequency Systems
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3-Way Lounger
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BTS did not invent the three-way lounge chair. Barcalounger”did.

But you’d be surprised at how many of the most revolutionary ideas in the history of video
did come from BTS. In fact, because we look at things differently, the whole world looks at things
differently.

We introduced the first CCD film scanner, for instance. The first Plumbicon camera tube.
The first software-based character generator. The B format for videotape recording. The modular
routing switcher. And of course, the first 3-D computer animation system, for which we won one
of our three Emmies.

BTS has been a technological innovator in the video industry for six decades. Our cameras,



3-D Computer Animation

\ary cha intheway
1S invented by BTS.

switchers, videotape recorders and graphics equipment arc among the best-engineered, highest
quality and most reliable in the world. Our work in High Definition and CCD products is pacing
an industry which faces the most sweeping technological advances since its beginning.
And we're as dedicated to better product service and support as we are to better products.
So although BTS may not yet be a household word, here’s a word to
the wise. In the years ahead, BTS will continue to be more forward thinking, BTS
more responsive and more innovative in our approach to video technology

than anyone else. I'he name behind
. p)
Including Barcalounger. what’s ahead.
BTS is Broadcast Television Systems. a joint company of Basch and Philips. For more miormation. please call 1-800-862-1136 or write BTS. P.O. Box 30816, Salt Lake City, UT 84130-0816
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Adapted Sony camera and
3/4-inch U-matic VTR used for
roving reports at the national
political conventions,

* MCA gives first public
demonstration of laser
videodisc.

* First prerecorded videocas-

sette tapes offered to con-

sumers.
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(MDS) microwave system
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broadcast equipment,

® 2/3-inch Plumbicon devel--
oped.

erspective on
the industry

By Jerry Whitaker, editorial director

If you liked this decade, you'll love the next one.

“Everything that can be invented has been
invented.”

— Charles Duell, head of the U.S. Patent
Office, 1899

N ew technologies promise to radically
change the radio/TV industry as we know
it. Advancements in high-definition televi-
sion and fiber optics represent a signifi-
cant threat to conventional over-the-air
broadcasting, but they also offer un-
precedented opportunities to those who
are willing to take some chances.

Consumers in the United States have
demonstrated an insatiable appetite for
new electronic gadgets. Radio and TV
broadcasters have, in the past, been the
benefactors of this growth market. Now,
however, consumers are branching out
from traditional over-the-air entertainment
sources to other media. It's a whole new
ball game for broadcasters.

Because Broadcast Engineering
observes its 30th anniversary of publica-
tion this month, the editorial staff thought
it appropriate to provide a perspective on
radio and television today, as well as a
glimpse of where we see the industry
moving during the next decade.
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The economics of broadcasting

A broadcast license used to be practical-
ly a permit to print money. All you had
to do was take a big bucket out to the
antenna and wait for money to drop from
the sky. An exaggeration, yes, to be sure.
Still, broadcasting today is not the same
business it was 10 years ago, let alone 20.

The trafficking of radio and TV stations
has been a serious concern ever since the
FCC replaced the “7-7-7 rule” with the
“12-12-12 rule” and eliminated the 3-year
minimum ownership requirement. Indica-
tions are mixed as to whether Wall Street
investors have lost their enthusiasm for
broadcast properties. It is certainly ap-
parent, though, that the frenzied buying
and selling of stations has slowed
significantly. This is a positive sign for the
industry overall, because most of us would
agree that broadcasting is best run by
broadcasters.

If you have wondered why so many in-
vestors from outside the industry have got-
ten into the business, consider this: The
average cash flow margin as a percentage
of net revenue for a network affiliate TV
station is on the order of 30%, and it's
about 9% for the average independent sta-

tion. For a network-owned station, the
margins are as much as 50%; some are
even more. An operation that returns 9%
to the bottom line is not exactly a star per-
former, but 30% — let alone 50% — is sure
to get any investor's attention.

Still, the major networks and their af-
filiates continue to feel the pinch of alter-
native entertainment sources. The en-
croachment of cable television into the liv-
ing rooms of consumers has changed the
face of broadcasting. Add to that the grow-
ing numbers of home VCRs and other
entertainment media, such as the popular
Nintendo computer games and compact
discs, and you have a recipe for trouble.

It is estimated that cable may reach
more than 60% penetration by the end of
this decade. Program services such as
HBO, The Movie Channel, Cable News
Network, Lifetime, Discovery, TNT and
others have provided consumers with a
wide variety of program choices that they
never had before. However, at least one
study — “Television 1995, compiled by
Blair Television — predicts that cable
penetration will peak at about 60%. The
report further predicts that increased
cable TV choices will hurt current cable
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tracking; also introduces a
portable model, the VPR-10.

e World’s first digital PAL TV
transmission via satellite
(Intelsat IV).

* Ampex shows first electronic
still-store system, the ESS.

e VHS home recording format

introduced.

PBS begins operation by

satellite.

¢ TEAC introduces PCM digital
audiodisc recorder.

1977 »

.....................................

e Type C format VTRs intro-
duced.

e Last tower of historic Radio

Central, Rocky Point, NY, is

destroyed.

Teletext experiments begin at

KSLTV in Sait Lake City.

¢ NHK experiments with HDTV
via satellite relay.

e NHK begins multiple-audio-
channel television in Tokyo.

¢ Fiber-optic technology demon-
strated.

» Digital VTR demonstrated.

1978 o

Automation will play an increasing role in both radio and television in the coming decade. After
many attemplts at automation, all the elements are now available to make the systems work as
intended.

programmers rather than over-the-air
broadcasters. The authors of the Blair
study expect over-the-air television to coa-
tinue to be the dominant form of video
entertainment, at least through the mid-
dle of the next decade. Any way you view
the situation, however, the advertising pie
is being sliced into thinner portions for all
concerned.

Then there’s the plague of push-button
madness. How many new TV sets have
remote controls today? Most. It's hard to
buy a color set that doesn’t offer a remote-
control option. And what are viewers do-
ing during commercials? Flipping through
channels. Terrestrial broadcasters no
longer have a captive audience, and
advertisers know it.

Radio is not immune to this problem
either. The introduction of electronically
tuned radios (ETRs) made it possible for
listeners to switch easily between stations
and bands, and land on a station that was
tuned in perfectly. This has led to in-
creased use of scan and seek features in
automobiles, which can be triggered from
the steering wheel on some models. This
ability to quickly change stations because
a commercial comes on, or a song that
you don’t particularly like is being played,
undermines the foundation of radio broad-
casting: a loyal listenership.

Because of these pressures, the broad-
cast industry today has a definite bottom-
line orientation. The economic realities
that we, as an industry, now face require

Mutual Radio Network and
National Public Radio begin
operation by satellite (analog).
B format and C format for
VTRs accepted by SMPTE and
ANSI.

B format and C format
portable VTRs with battery
power shown.

CCD telecine introduced by
Bosch (FDL-60).

The 1980s:

1980 o

1981 »

First of second-generation
type C machines introduced.
Beta Format introduced by
Sony.

M format introduced (Matsu-
shita, Panasonic, RCA and
Ikegami).

¢ First space shuttle launched.
¢ Y.inch Plumbicon (Philips)

1982 »

1983 o

and Saticon (NHK) introduced.
HDTV demonstrated in United
States at SMPTE in Los
Angeles.

Digital video sampling fre-
quency selected as 13.5MHz
for worldwide use.

ZDF, Siemens and Rohde &
Schwarz introduce muitiple-
audio-channel television in
Berlin.

TEAC develops optical laser
write/read disc system.
Ampex introduces ADO digital
video processor.

First camera/recorder ENG
systems shown at NAB.
Ampex and Dynamics Control

show all-digital studio
cameras.
FCC issues the “marketplace”

decision on AM stereo.
Low-power TV service estab-
lished by the FCC.

First LPTV station begins
operation in Bemidji, MN.
Quante! Mirage introduced at
NAB.

NEC DVE effects system intro-
duced at NAB.

Bosch shows first Y-inch
camera/recorder, the KBF-1, in
prototype form.

CMX/Orrox shows a disk-
based editing system.

Two HDTV systems are shown
at 1BC in Brighton (Sony and
Philips). Two other systems are
proposed for Germany and
England using a doubled
625-line PAL signal.

Network radio distribution by
satellite (ABC, CBS, NBC and
RKO) using digital format.
Digital TV receiver shown by
ITTFIntermetall in Germany.
Multiple-audio-channel TV
system selected by EIA for US.
Ku-Band satellite transmission
for broadcast tested by NAB
and during space shuttle
launch.

FCC issues 80-90 decision on
FM radio.

Use of FM subcarriers
deregulated by FCC.
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closer attention to operating efficiencies
than ever before. Today's business climate
also demands careful and thorough
evaluation of any new technology before
equipment purchases are made. Further-
more, the engineering department of a
station no longer can afford to operate as
an entity. To prosper today, everybody
needs to be pulling in the same direction.

Delivering video —
high-definition video —
via fiber optics makes
a lot of sense. It is the
ideal delivery vehicle.

Here comes Ma Bell

Although it is not a “clear and present
danger” today, the phone company
represents the biggest long-term threat to
TV broadcasting. Delivering video — high-
definition video — via fiber optics makes
alot of sense. It is the ideal delivery vehi-
cle. Most, if not all, of the regional Bell
operating companies (BOCs) have ex-
pressed an interest in wiring individual
homes with fiber to provide a wealth of
services to subscribers. These services
would include voice, computer data and
high-definition video. At this point, the
BOCs are talking cooperation, not con-
frontation, with cable TV systems and
broadcasters. Whether they will change
their tune in the years to come is the
$64,000 question.

The time frame for fiber to the home is
another big, unanswered question.
Estimates range from the early 1990s to
the year 2000 for any significant penetra-
tion. Before any BOC replaces its copper
lines with a fiber-optic pipe, consumers
will have to demonstrate that they will pay
extra for the additional services that fiber
can deliver.

The BOCs are prohibited from providing
video and other information services by
the consent decree that broke up AT&T
and created the BOCs in 1984. Phone
companies may build broadband transmis-
sion systems and lease them to franchised
cable operators, but they cannot operate
the businesses themselves in areas where
they also provide telephone service. A bat-
tle is being waged in Washington, DC, by
the telephone companies to remove the
ban. It is, not surprisingly, being fought by
cable TV operators.

The telephone companies are a difficult
opponent. They are well-financed, and
they have well-placed friends in the Con-
gress and administration. The chances of
keeping the BOCs out of video delivery
are, frankly, not very good. (See “The
Future For Fiber,” page 74.)
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The future according to NTIA

The prognosis for radio and TV broad-
casting is mixed. Some see doom on the
horizon. Others see new opportunities.
Speaking to the upbeat view is a study
released late last year by the National
Telecommunications and Information Ad-
ministration (NTIA). The agency’s
672-page report, “Telecom 2000," predicts
a bright future for radio and television:

“Some gloomy predictions to the con-
trary notwithstanding, over-the-air broad-
casting should remain a vital element in
the national media mix, as few industries
have demonstrated so consistent a talent
and ability to deliver what the public and
advertisers want. It is conceivable that
television may prove less profitable, but
there is no good reason to assume that in
coming years we will experience a
market-driven demise of over-the-air
video service.”

The study acknowledges, however, that
cable will become “increasingly impor-
tant” as market penetration continues.
Furthermore, the NTIA expects that fiber-
optic video services will provide to
subscribers “a virtually unlimited library
of video, audio and data services!" This
technology will, according to the report,
give consumers “full control over their
television sets. They will be able to watch
precisely what they want to watch, when
they want to watch it

“Telecom 2000” also gives radio a clean
bill of health: “For our increasingly mobile
society, radio demonstrably continues to
provide valued services and an informa-
tion immediacy which the American
public plainly needs and wants””

“Some gloomy
predictions to the
contrary
notwithstanding,
over-the-air
broadcasting should
remain a vital element
in the national media
mix . . ..

The study says the key to making these
rosy predictions come true is continued
deregulation by the federal government
of radio and TV operations.

Changing hardware trends
The monopoly enjoyed by broadcasting
is not only disappearing from the software
side of the business, but from the hard-
ware side as well. Ten years ago, the
phrase “broadcast quality” meant the best

the professional audio-video industry
could produce. Equipment was designed
specifically for broadcasters, to specifica-
tions demanded by broadcasters. This
situation is changing rapidly, and the
reason is volume production.

In raw numbers, the broadcast industry
is small potatoes compared with other
high-tech businesses. Research and
development is extremely expensive and
is now borne almost exclusively by
manufacturers. The days of network-
supported developmental labs are long
gone. Fortunately for broadcasting, many
R&D projects in the semiconductor and
consumer electronics industries can be ap-
plied to radio and TV products as well.
This spin-off effect provides our industry
with the latest technology at reasonable
prices. In today’s business climate, it is the
only way broadcasters can keep up. The
stakes are too high for manufacturers to
go it alone any more.

In raw numbers, the
broadcast industry is
small potatoes
compared with other
high-tech businesses.

Products today must be designed for
more than a single market. Audio-video
hardware intended for use at radio and TV
stations also must be applicable to the
post-production, recording studio and cor-
porate/industrial markets. This broader
customer base promises greater return on
investment for equipment manufacturers,
and lower prices to individual users. The
down side is that the days of specialty and
custom products for broadcasters are
disappearing fast. The force of consumer
electronics also is being felt, with the
greatest impact on video cameras and
recorders, and audio playback (CD and R-
DAT) machines.

Most technical managers at broadcast
facilities have a love-hate relationship with
new technology. They are thrilled by the
numerous features of a new product, but
terrified at the prospect of seeing the
system they purchased at the last trade
show made obsolete by some new
development.

Love it or hate it, technology marches
on at an ever-increasing rate. A typical
development cycle today — from specifica-
tions to a deliverable product — runs two
to three years, depending on the complex-
ity of the system. Manufacturers are work-
ing to reduce the development cycle to
permit faster response to industry needs.

At the same time, however, the technical
skills of the radio and TV engineers of



In this business, you can't afford to be satisfied with less.

The people who use our tape are not easily satisfieds
In fact, our best customers are never satisfied. They constantiyi
demand more from themselves. And more from their tape. Thats
why they demand 3M tape. And why you should try it. Because, ¥
products and service, 3M is committed to one goal: We won't be s
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Love it or hate it,
technology marches on
at an ever-increasing
rate.

tomorrow have many people worried.
Wages for skilled engineers, especially in
smaller markets, are no longer com-
petitive with many other electronics-based
industries. As a result, broadcasters are
having trouble finding and keeping
qualified technicians. And with technolo-
gy stopping for no one, our industry can-
not afford to slip into technical mediocrity.

The requirements for engineering posi-
tions in the future will continue to evolve
into the category of “systems planners.”
We have seen this trend developing dur-
ing the 1980s. It will accelerate in the
1990s as more emphasis is placed on plan-
ning and management, and less emphasis
is placed on maintenance. Technical cer-
tification by the Society of Broadcast
Engineers will become more important, as
engineering managers search for yard-
sticks to take the measure of applicants.

The sophistication of equipment today
makes it difficult for many products to be
serviced in the field by any means other
than board exchange. Furthermore, the
economics do not permit it. The equip-
ment to troubleshoot a complex com-
puter-based PC board easily can run into
the hundreds of thousands of dollars. No
station can afford this gear. Plus, no
engineer — no matter how conscientious
— can be an expert on each piece of
equipment used at a modern radio or TV
facility. Repair by replacement will con-
tinue to increase as a troubleshooting
process for all but the simplest of systems.
A related effect of this approach will be
the necessity for spare boards, or even
spare systems, for certain types of
equipment.

It is a foregone conclusion that the use
of computers in broadcasting will increase,
and connectivity will be the key to mak-
ing it all happen. For many years,
foresighted engineers have realized that
the efficiency of their facilities could be
improved greatly if devices could com-
municate with each other. But, as the com-
puter industry discovered a long time ago,
machine-to-machine interface is often
easier said than done. Now, however, con-
nectivity is becoming a reality.

Successful stations in the 1990s will be
the ones that break down the traditional
barriers of departments and empires, and
build one unified system around intercon-
nected computers and smart machines.
The result will be a system that is greater
than the sum of its parts. This type of ef-
fort requires a “systems engineer” who
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can see the big picture. We can no longer
view a station as a group of independent
elements. We must view it as one
organization working toward a common
goal. The equipment we use must be
designed and integrated to make that con-
cept a reality.

The BE ‘“crystal ball”

Because this issue marks 30 years of
publishing Broadcast Engineering, the
editorial staff could not resist the tempta-
tion to offer for your consideration our list
of predictions for the next 10 years. That
would take us to 1999 — far enough into
the future that, by the time BE observes
its 40th anniversary, everybody will have
forgotten any incorrect or mistimed
predictions. (We will, however, remind you
of the predictions if we were right.)

Successful stations in
the 1990s will be the
ones that break down
the traditional
barriers of
departments and
empires. . . .

Predicting the future is a dangerous
practice, as observed by astronaut Neil
Armstrong, who once said: “Science has
not yet mastered prophecy. We project too
much for the next year, and yet far too lit-
tle for the next 10

Nevertheless, here is how we see the
next decade shaping up for radio and TV
broadcasters.

Radio predictions

¢ The air studio. The on-air center will
change dramatically as methods of putting
music and commercials on the air finally
enter the computer age. The new smart
consoles, however, will be hidden behind
a familiar face. The appearance of the
audio board will not change substantial-
ly, except for the addition of a CRT and
keyboard, because the current form-factor
has been refined over the years to meet
the needs and wishes of on-air personnel.

The addition of computers will make it
possible to automate many of the
repetitive tasks now performed by disc
jockeys. The work surface will be user-
configurable, to a point, so that an-
nouncers can set the board to their own
liking. The board also will become the
control point for all activities in the air
studio. Recording and playback systems
will be controlled by the console, as will
special effects devices and the transmit-
ter. Such integration will simplify opera-
tion and lead to a less cluttered room,

thereby encouraging unencumbered
creativity.

Disc jockeys will be able to quickly
preview the beginning or end of any song

The work surface will
be user-configurable
...80 that announcers
can set the board to
their own liking.

just before airplay without worrying about
recue time. Because all music will be
stored in a digital mass storage device, ac-
cess to any portion of a selection will be
possible at the touch of a button.

All signal routing and processing will be
done in the digital domain. The console
in the air studio will be a control head; no
audio will pass through it, except for
signals from microphones in the room
(which will immediately be digitized). A
central equipment rack will contain all the
necessary analog-to-digital conversion,
processing, switching, interface and super-
visory hardware.

A station will be able to start out with
a basic system and add other features as
necessary by plugging new cards into the
rack and loading the appropriate software.
This central rack will serve not only the
air studio, but all production studios as
well. Connections between the equipment
center and the control heads will be made
with fiber-optic cables. Problems resulting
from RFI finally will be gone.

® Audio storage. Audio recorders will not
go away, but the use of tape will diminish
over the next decade. Instead, optical re-
cording methods (such as CDs) will be
used and, eventually, semiconductor-
based memory. Cassette recorders will
continue to be the mainstay of field
reporters for a while. However, R-DAT
machines, after a shaky start in the pro-
fessional audio-video industry, will emerge
by the early '90s to become the dominant
format for audio recording and playback
in the field. Compact discs will continue
to gain acceptance for music playback at
radio stations. Black vinyl will disappear
completely.

Mass audio storage built around
magneto-optic disk technology will com-
pete with R-DAT systems for the primary
method of spot playback. Hybrid systems
will emerge, with R-DATs and CDs serv-
ing as archive storage media that will feed
the main storage disk as needed. The sta-
tion automation system will direct the
loading of program material to the disk
based on a computer-generated schedule
for the upcoming day part.
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Within the next decade, the mass
storage system will become the focal point
of station operations. It will be managed
automatically by the main station com-
puter, based on input from the sales and
programming departments. Networked
terminals in each studio and on most
employees’ desks will provide a detailed
picture of what’s going on at any moment.

® Remote broadcasts. The four walls that
make up an air studio will become less im-

There is no better way
to impart a feeling of
localism — of
connection with a
community — than
doing remote
broadcasts, lots of
them.

portant in the next decade as radio takes
to the streets more than ever before.
Localism is the basis of radio. There is no
better way to impart a feeling of localism
— of connection with a community —
than by doing remote broadcasts, lots of
them.

Because the audio control board at the
station can be controlled via a modem, the
talent will take just one box to the remote
site. That box will be an off-the-shelf port-
able computer loaded with the ap-
propriate software and two internal
custom expansion cards. One card will
connect to a T1 phone line (or
radio/satellite link as appropriate) to pro-
vide full-bandwidth transmit audio,
talkback/IFB, control of all commercial
and music sources, and even transmitter
telemetry. Another expansion card will
provide the necessary audio 1/0 ports for
microphones and headsets.

Cellular telephones will play a large part
in remote broadcasts for coordination ac-
tivities and for spot news reports. Im-
provements in cellular radio will make
phones far more efficient and attractive
to broadcasters. Cellular phones will be
used to relay not only voice messages to
the station, but also computer data.

® The production studio. The concept of
the digital audio workstation will expand
to include all elements of audio recording,
sampling, processing and editing. Im-
provements in computer and storage tech-
nology will permit a significant amount of
audio production to be completed at a sim-
ple workstation. Disk-based recorders will
offer high-speed random-access editing at
reasonable costs. Optical disk recorders
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and intelligent players will be com-
monplace in production suites, where they
will replace multichannel recorders for
mastering and dubs.

Audio mixing desks will become larger
for some needs and smaller for others.
There will be continued demand for large,
complex desks that can be computer-con-
trolled. High-end users want this technol-
ogy and need it. However, a parallel trend
will see mixing desks becoming smaller
but more powerful through the use of
digital control.

Special effects, reverberation, time com-
pression/expansion and equalization will
be accomplished with digital systems that
interface with the audio mixing desk or
workstation. Outboard devices will con-
tinue to be used in production studios, but
they will be interfaced with a user-
configurable control panel on the desk.
The user will simply call up the menu for
a particular device and make the
necessary adjustments. Such an arrange-
ment will provide access to and control
of all outboard gear from the mixing desk.

The increased use of electronic music
sources and audio workstations for record-
ing and editing will lead to extensive use
of MIDI for machine control. The protocol,
with modifications along the way, will
serve as the universal machine interface
format at radio stations.

The increased use of
electronic music
sources and audio
workstations...will
lead to extensive use
of MIDI for machine
control.

* The transmitter. There are only so many
ways you can generate RF, and we have
seen most of them already. Engineers will
move increasingly toward all-solid-state
transmitters for AM and FM, but they
aren'’t going to stampede to the new tech-
nology. Transmitter buyers are some of the
most conservative people in the world.
Rigs will continue to be designed for an
expected lifetime of 20 years. The move
to solid-state will be more rapid with AM
because of the efficiency improvement
that transistorized systems can provide on
the medium-frequency band. FM will con-
tinue to use tubes at higher power levels.

The biggest development in antenna
design will be reduced-skywave AM anten-
nas, which will begin to replace the ag-
ing towers currently in place. Don't look
for many changes in FM antennas or
transmission lines. There’s not much left

to improve.
The biggest change at the transmitter
plant actually will come in the way pro-

There are only so
many ways you can
generate RF, and we

have seen most of

them already.

gram signals get from the studio to the
transmitter. Look for T-1 digital radio links
and T via fiber-optic lines.

The pressures of local zoning restric-
tions and real estate costs will drive more
FM broadcasters, and even AM broad-
casters, to consider community transmit-
ter/antenna sites. Most community
facilities will use individual transmitters
driving a common antenna. Experiments
also will be conducted that use a single
broadband FM transmitter and antenna
for multiple stations.

® General trends: AM. In the United States
and elsewhere, AM radio is entering a
critical phase in its existence. Even as the
medium continues to lose audience shares
to FM, work has begun in earnest on the
rehabilitation of AM broadcasting. Never-
theless, the downward trend will continue
for a few more years, bringing FM’s au-
dience share to about 85% vs. 15% for AM
in the United States, where it will stabilize.
The low audience shares will give further
impetus to broadcasters to get serious or
get out; some will elect one alternative,
some the other. Many stations will change
hands.

...the good AM
stations will get better,
and the bad ones will

get worse.

Programming will be the key to success
for AM. Innovative programmers will find
a way to make AM go with niche program-
ming. Some stations, however, will go dark
because of poor signal penetration into
certain markets. In short, the good AM sta-
tions will get better, and the bad ones will
get worse. Stations that are willing and
able to spend the necessary money to
keep their facilities up-to-date and provide
the resources and encouragement to in-
telligent programmers will succeed. Sta-
tions that will not, or cannot, face a bleak
future.




T H E N EW M ODEL 1 2 4 1

A

HIGHER
LEVEL OF
KEYING

Graham-Patten Systems, the performance leader in high quality
video keyers, now takes you to a higher level. The new Model
1241 presents farsighted solutions to on air, remote, and post pro-
duction demands. This advanced video keying system has functions
usually found only in switchers. The Model 1241 is a cost effective
choice that will significantly improve your production capabilities.

The Model 1241 is your key to extended video power. It offers six indepen-
dent self or external key inputs, the cleanest keying edges and borders avail-
able, and external control of key and black auto-transitions. Plus, the Model
1241 has these additional advanced features:

Edging Effects
» Borders up to 15 lines wide
« Soft borders, shadow and glow effects
« Border fill from external source
» Shadow positioning
¢ Qutlining effects
» Variable density borders, from trans-
parent to full color

Additional Features
« Individual clip control for each input
» Mask with invert feature
» Non-sync indicators
o Separate preview capabilities
* Remote control interface
* Operates in either NTSC or PAL
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discover a higher level of video keying.
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The number of AM stations broad-
casting stereo will increase slowly, but not
to the point that it will revitalize the AM
band. Improved radios will continue to be
offered by receiver manufacturers, but AM
broadcasters will learn that the first step
in cleaning up the AM band is to clean up
their own act. Expect to see renewed in-
terest in rebuilding AM facilities. Im-
provements will be made where they will
result in greater coverage or a better on-
air sound.

Unfortunately, simulcasting AM with the
live FM at combo stations will continue.
Simulcasting full-time is a cop-out, a sign
that station management has given up on
AM. The only good thing to be said about
simulcasting is that it keeps the AM prop-
erty alive until somebody comes up with
a programming scheme that will work.

AM broadcasters will look to cable com-
panies as a method of finally delivering
high-fidelity audio to listeners. Innovative
stations will arrange for cable systems to
carry their audio using a direct, wide-
bandwidth link from the studio, rather
than an off-air (compressed, narrowband)
signal.

FM broadcasters as a
whole are in a good
position to face the

challenges of the
1990s.

® General trends: FM. Market pressures
will continue to push FM stations to
deliver a higher-fidelity signal. As the
market penetration of compact discs in-
creases, consumers will become more
aware of what good audio sounds like.
They will expect similar performance
from their favorite FM stations.

FM broadcasters as a whole are in a
good position to face the challenges of the
1990s. The industry has just gone through
a major renovation effort spurred on by
the Docket 80-90 decision. Broadcasters
in the top 50 markets have improved their
studio and transmission plants significant-
ly during this decade, and are now poised
to concentrate on unique programming to
capture their share of the advertising pie.

FM faces a paradox, however, with
regard to programming. The last thing a
successful station wants to do is change
anything. The old adage, “If it ain’t broke,
don't fix it” has merit, but being one of
five stations in a market programming the
same format is not the way to guarantee
a secure future,

The big technical question for the next
decade is FMX. Will it push FM to new
technical heights, or will it become the
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“quad” of the 1980s? The jury is still out.
Proponents of the system need a few suc-
cess stories, and soon, before broadcasters
and receiver manufacturers will jump on
the bandwagon. The much-publicized
Bose report, which was critical of FMX,
has added more heat than light to the
situation. The discussion, which should be
weighed on technical grounds, runs the
risk of becoming a battle akin to the AM
stereo debacle. We sincerely would like to
see FMX become a reality. We are not
ready at this juncture, however, to predict
that it will.

The much-publicized
Bose report, which
was critical of FMX,
has added more heat
than light to the
situation.

Television predictions

* Digital control and processing. Digital
technology will reshape the TV station of
the 1990s, but it will not take over the
world. First, digital means different things
to different people. Is an analog routing
switcher that is controlled by a computer
a digital system or an analog system? It
is both. Completely digital hardware will
be cost-effective in some areas and com-
pletely unrealistic in others.

Digital terminal equipment — including
distribution amplifiers, routing switchers
and production switchers — will be prac-
tical only when an obsolete plant is
rebuilt. No engineering manager would
propose to build an all-digital facility of
any size based on current or demonstrated
technology, but that will change in the
coming decade. The bandwidth limitations
imposed by terrestrial broadcasting ensure
that analog distribution will be with us for
many years to come.

Still, analog technology will fade from
the scene toward the end of the 1990s.
Nearly all pickup devices will be digital
(CCD), and increasing numbers of display
systems will become digital through the
use of flat-screen solid-state technology.
With both the pickup and reproduction
devices operating in the digital domain,
there will be attractive reasons for keep-
ing the entire system digital.

The traditional multipurpose production
control room will become smaller, as
digital multilayering makes more compact,
powerful switchers advantageous. Access
to central recording, film and graphics
areas via a huge routing switcher will con-
tinue to be the mainstay of major market
TV stations and post-production facilities.

Although digital islands will emerge fof
graphics and other special effects, large
scale conversion to digital hardware is nof
in the cards for most stations during the|
next 10 years.

Although digital
islands will emerge for
graphics and other
special effects,
large-scale conversion
to digital hardware is
not in the cards for
most stations during
the next 10 years.

® Graphics. Look for big changes in the
field of computer-generated graphics.
Systems will become more sophisticated,
less expensive and easier to operate.

RISC (reduced instruction set chip) proc-
essors will continue to drive down the cost
of computing power and, as a result, push
the graphics industry forward by leaps and
bounds. Memory chips with greater den-
sity (memory capacity) will allow higher-
resolution displays with greater color
depth. Specialized graphics ICs will affect
all segments of the market by allowing
complex animations to be produced in
real time or even faster than real time,
depending on the complexity of the
images.

The technological gap between high-
end and low-end graphics systems will
continue to narrow. Look for more off-the-
shelf hardware from the computer in-

The technological gap
between high-end and
low-end graphics
systems will continue
to narrow.

dustry, loaded with a few specialized cir-
cuit boards and custom software. With the
power that will be packed into stock com-
puters, it is unlikely that many manufac-
turers will find it advantageous to continue
to build their systems from the chassis up.

The video workstation will become a
significant force in the production and
editing of all types of programs. Two
system architectures will emerge. The first
will be a single box that performs a wide
variety of tasks, depending on the PC
cards loaded into it. The second will be



The evolution of remote broad-
casting has long been plagued
with a missing link, the link
between site and studio. Trying to
get high fidelity audio over a
standard telephone line has been
a little like nailing jello to a tree.

But now the missing link is history.

Digital Frequency Extension,
the New Generation.

Relying on the predictable quality
of advanced signal processing
technology, our EFT-3000 3-Line
Digital Frequency Extender will
give you the great remote sound
you want. In fact, frequency
response of 50Hz to 7.5kHz over
three standard (dial-up) tele-
phone lines.

A Giant Leap

for Broadcasting.
In addition to
giving you and your

listeners the audio quality you
deserve, the EFT-3000 can be

set-up quickly by just one person.

Once you've plugged-in and
established the lines, all you do
is punch a single button. In about
ten seconds the EFT-3000 takes
care of line equalization, group
time delay and line level
adjustments.

With auto-dialing, automatic
answer and automatic encode/
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a single control surface that can drive a
number of individual systems. From the
user point of view, the result will be the
same: One control panel will replace the
multitude of panels now in the typical
medium-sized production room.

The video workstation concept will ex-
tend the power to edit video to a wide
variety of individuals. Nobody will be do-
ing final cuts of commercials via a desktop
workstation, but they will be preparing
edit decision lists (EDLs) and rough cuts
that will reduce significantly the amount
of time required to finish the project in a
$400-an-hour post-production suite.

As graphics hardware improves, soft-
ware developers will increase their focus
on ease of operation. Interactive interfaces
will permit non-technical users to produce
impressive finished products. Expect to
see more systems based on personal com-
puters, particularly MAC-Il and its suc-
cessors. The requirement for operators to
be both artists and engineers will disap-
pear. As the technology becomes
transparent, the creativity of the artist will
shine through.

¢ Digital recording. The future will be
bright for the D-2 digital composite for-
mat. Although D-1 will continue to be used
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in high-end applications requiring the best
video quality, D-2 will emerge as the
replacement for l-inch type C.

D-1 will make few, if any, inroads into
on-air broadcasting. The machines are too
expensive, and the component digital in-

(D-2) will become the
dominant format for
high-end,
multigeneration
post-production work.

terface too complex for anything except
a digital graphics island. D-1 is a premier
format that will provide an important, but
limited, function in the broadcast arena.
D-2, on the other hand, will be readily ac-
cepted in the post-production and broad-
cast markets. It will become the dominant
format for high-end, multigeneration
post-production work. Improvements will
come along, one by one, that will correct
deficiencies discovered in the field, and
add new features at the same time. Prices
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for D-2 machines also will come down as
volume goes up.

The big news about digital recording will
come in the form of a new format (as yet
unannounced) that matches D-1 in quali-
ty but is portable. This development will
revolutionize the production of network
and syndicated programs because it will
allow the VTR to be located at the camera
pedestal. The need for expensive routing
and switching facilities will be reduced
greatly. (Most network and syndicated pro-
grams shot on video are done with multi-
ple iso cameras, where each camera feeds
a dedicated, centrally located VTR.) The
program then will be edited on an off-line
video workstation and an EDL given to a
post-production facility, along with the
original tapes, to produce a finished prod-
uct. The project will be done in less time
and for less money.

Portable digital ENG recorders will take
over for news and field production applica-
tions. Expect to see camera-recorders that
are all-digital in design. Concern about
multiple generations for the production of
news reports will disappear.

Digital HDTV recorders will be availa-
ble for facilities producing full-bandwidth
high-definition video. Prices will be high,

Continued on page 69
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In Jazz,
change 1
the only
constant.




Introducing the Jazz Di

Jazz. That
l - I I. I | 'I may strike the
professional
video producer as a strange name for
an effects system. But Jazz music is

open-ended. It can change mid-stream.

It’s not elitist or highbrow. Jazz is
always creating and recreating within
an ever-evolving structure.

That’s how we came to name
our new system. It can evolve, adapt,
modify or improvise. All to suit

your service or your cus-
tomer’s needs. It’s

'- . advanced enoﬁgh to

offer every compat-
1b111ty. YeF it boasts a
startling simplicity in
OUR KEYFRAME

you 3D, machine control and even
graphics capabilities. But for now, you
get to play with all this Jazz:

Flip and Tumble. With Jazz, you
can change the axis. Or you can change
the size. Which means you have an
infinite number of possibilities.

Or you can Rotate if you like. That
means clockwise or counter-
clockwise. With variable speed in both
directions.

Maybe you want to
blow it out of propor-

tion? Jazz offers you in- THE FORMAT
1 3 WARS ARE
flnlt? Overexpansion FINALLY OVER.
just in case you want to JAZZ IS EASY
TO INTEGRATE
reframe that perfect shot. i A cinent
And our Posteriza- TO UPGRADE.

operation. And an
even more surprising
price tag. So as your
company changes,
Jazz can change right along
with you.

How? Well Jazz is easily
upgradeable through both
hardware and software.
And we're looking
forward to bringing

tion is as pretty as a picture. It operates

EDITING ALLOWS YOU
TO PRE-PROGRAM
ALL YOUR EFFECTS.
(AND STORE ALL YOUR
SECRETS ON DISKS.)

...

- - o

. — bd A

DON'T LET THE SIMPL]
INTERFACE FOOL. YOU
JAZZ IS ONE OF THE MC



lal Video Effects System.

to an infinite level with a surprising whole lot more effects than can be

smoothness. talked about in one ad.
You can crop an image. Of course it all

Pan a crop over an image. comes together with

Par} an image within acrop. NG COMPLICATED our Ke.yf.rame Editing
Or just pan a cropped image. NUMBERS OR QUOTIENTS capabilities. It’s the
Sounds confusing? It’s not. o s ultimate in cut and
And if you want to change it YOU USING A SIMPLE paste. You just step
A , . SET OF WORDS.
again, you can. It’s easy and it’s fast. through the keyframes and
That brings us to another key modify any or all of the variables that
function. Jazz’s Link Function allows have been recorded. And we don’t
you to manipulate a keyframe like have to tell you how helpful that is
never before. And virtually eliminates ~ when a job is tight for time or money.
the kind of guesswork and legwork How can we sum it up? It’s fast,
| usually associated with creating key clean and direct. You don’t have to
' sequences. be a techno-wizard to operate it. And
And Jazz also creates Mirror Image.  you don’t have to be a financial wizard
Horizontal and Vertical Inversion. to see that it’s profitable. Jazz keeps
Borders of any size or color. And a your production services flexible. And

it keeps your company growing.
So if you’re looking for a new_a
system, or a change of =
systems, look to
the one that’s
always
changing.

Y JAzz
IS FAST ENOUGH
Jazz TO STICK WITHIN A
BUDGET. AND IT'S
fr(?m SO INTUITIVE, IT'S A
Electrohome. JOY TO OPERATE!

BELECTROHOME

Jazz is a trademark of Electrohome Limited.

POWERFUL TOOLS FOR
TODAY’S PROFESSIONAL
PRODUCER.






Continued from page 64

however, and few — if any — machines
will find their way into over-the-air TV sta-
tions, which will be producing and
transmitting advanced-definition TV
(ATV).

The use of optical and magneto-optic
disk storage for production, special effects
and editing will accelerate, driven by in-
creased storage capability and lower cost.
Disk technology will not replace magnetic
tape, but it will be used extensively for on-
line editing because of its random-access
capabilities.

Data-compression schemes will be
developed that permit archiving digital
video in a compressed disk file. Right now,
the D-pick a number) formats are basical-
ly digital implementations of analog no-
tions. The late 1990s will bring the digital
video equivalent of an ARC-file on a PC
bulletin board. Such storage methods will
capitalize both on the redundant data in
a typical video signal and on perceived
resolution (what the eye can see, as op-
posed to what is really present).

e Cameras. Portable and studio cameras
will be all-digital. Tubes will disappear.
CCD-based systems will provide greatly
improved pictures over present-day ther-
monic device technology. CCDs will be
used for HDTV cameras as well. The use
of digital circuitry will all but eliminate
calibration adjustments. Battery life for
portable units will be extended greatly
because of more efficient electronics and
improved battery designs. Camera-
recorder systems will become universal for
field applications. White-balance and
other operator controls will be eliminated.
Enhanced lenses will weigh less and pro-
vide photographers with greater flexibility.

Interconnected
computers will permit
automatic generation

of the operating log,
cassette-pull list,
invoices and more
reports than you can
shake a stick at.

Camera control units for studio systems
will disappear because all parameters will
be adjusted automatically. Fiber-optic
cables will replace conventional copper
cables for connection from the camera to
the switcher.

Price will continue to drop for both port-
able and studio cameras because of exten-
sive use of VLSI circuitry. Engineers will
find it more cost-effective to replace a
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damaged field camera than to repair it
(lens and VCR excepted).

* Automnation. The TV station will be built
around video library systems integrated in-
to a computer network, which ties the en-
tire station together. Interconnected com-
puters will permit automatic generation of
the operating log, cassette-pull list, in-
voices and more reports than you can
shake a stick at. Automatic execution of
the log will be commonplace. Programs
subject to change, such as newscasts, will
continue to be done manually, but with
computer assistance.

Robotics will extend from the studio
floor for preprogrammed camera moves
to master control for spot playback.
Newsroom automation systems will inter-
face with master control to provide tape
line-up information, still-store require-
ments and character-generator data. Some
stations will place embedded commands
in the on-air script to automatically start
tape machines, bring up fonts and change
stills. Most, however, will use the computer
to prepare the needed elements, and leave
it up to a human operator to take the
video.

Newsroom automation terminals will
become both text and video workstations.
Reporters will be able to page through
wire copy or archive scripts, view new or
archived video, and prepare an EDL from
their desks. Computers will be common
in the field, and the familiar “reporter’s
notebook” will become a thing of the past.

Portable spot scheduling/availability
computers will become effective tools for
the station’s sales department. The system
will be an off-the-shelf portable PC with
an internal expansion card that contains
a cellular telephone. If a salesperson
receives an order while visiting a client,
the order can be entered into the station’s
main computer directly from the client’s
office. If availabilities are in question, time
slots can be examined and finalized before
the salesperson shakes the happy
customer’s hand and walks out the door.

o Transmitters. VHF broadcasters will
look toward all-solid-state transmitters for
increased efficiency and improved
reliability. Many solid-state rigs will be
sold, and performance will be good.
However, most stations will stay with tube
designs because of the simplicity that
power grid devices provide.

UHF broadcasters will be taking bolder
steps. The Klystrode tube and MSDC
(multistage depressed collector) klystron
and new tetrodes will take over the high-
power transmitter market by the middle
of the decade. The efficiency penalty
faced by UHF stations will force engineer-
ing managers to choose more efficient
rigs, based on these devices or something
else still in the lab. Conventional klystron

transmitters will be the mainstay of UHF
broadcasters for the next two to three
years; after that, high efficiency will be the
name of the game.

The greatest concern of engineers will
be how to transmit ATV. Because the FCC
will select an ATV system that will fit in-
side a 6MHz channel, the performance of
the existing transmitter, transmission line
and antenna system will be of critical im-
portance. The conversion to ATV will be
similar to the conversion to color in the
1960s or to multichannel sound this
decade. Some transmission systems will
require more work than others to pass the
ATV signals. This process will lead to
wholesale upgrading of transmitting plants
by both VHF and UHF stations. Many
facilities are 20 years or older right now.
The onslaught of ATV will provide a good
excuse for replacing the old transmitter,
transmission line and antenna.

As with radio, the method of delivering
programming from the studio to the
transmitter will change over the next
decade. Stations will use fiber-optic lines
if they are available, and digital radio links
if they are not.

* HDTV. High-definition television is an
extremely complex subject, but that won’t
stop us from offering a few predictions. For
starters, broadcasters will participate in
HDTV, really ATV, by 1992. By that date,
a compatible 6MHz system will have been
endorsed by the FCC and field tested. A
few pioneer broadcasters will rush to put
ATV on the air. Programming will be
limited at first, using movies and other
material shot on 35mm film and delivered
by satellite from the program supplier or
network. Certainly presenting a “Movie of
the Week” in high definition will be as ap-
pealing to audiences in 1992 as “Bonan-
za” in color was in 1965.

The ATV system selected by the com-
mission will be a hybrid of one or more
of the systems currently being proposed.
It will provide an improved picture with
a 16:9 aspect ratio. There would be provi-
sions in the ATV format for further image
enhancement if additional spectrum
became available. It will never become
available, however, because the land
mobile industry will grab it first. The lack
of a second augmentation channel will not
seriously hurt the implementation of ATV
because smart receivers will provide pro-
gressive scanning, interline interpolation,
noise reduction, ghost elimination and
detail refinement. For the average TV
viewer, ATV on a high-tech TV set will
look spectacular. Purists and professionals
will know the difference, but Ma and Pa
Consumer will not.

Simulcasting of ATV and standard NTSC
will not occur. This idea has been pro-
posed as a way to effect an orderly tran-
sition from current technology to full-
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bandwidth HDTV. Although the goal is
laudable, it will not be practical. There are
too many demands on spectrum for the
FCC to allocate still more to television.
The implementation of ATV will take off
after the pioneers have discovered, and
solved, the problems that are sure to sur-
face. By 1999, 10 years from now, ATV will
be transmitted by the majority of TV sta-

tions in the United States.

ATV will carry over-the-air television
through the year 2000, when fiber-optic

delivery of “real” HDTV will begin.

e Film production. TV people keep try-
ing to bury film, but the stuff just won't

die. Ten years from now 35mm film still
will be the standard by which HDTV is
judged. High definition will make few in-
roads in Hollywood to replace film, even
though the technology will be improved
over what we have seen to date. Producers
view film as a stable format that can be
transferred readily to whatever TV stan-
dard is required. Every time a new, im-
proved VTR format comes out, producers
are even more convinced that film is the
universal recording and storage medium.
VTR formats are transitory from their
viewpoint. Meanwhile, the quality of film
continues to improve, plus 35mm film is
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completely compatible with all existing
production, editing and display
equipment.

Once shot on film, however, most pro-
ductions will use disc-based video systems
to develop an EDL. Video editing will in-
crease in popularity because of the speed
that it affords and the ability to
economically provide alternative versions
of a scene for consideration by the
producer.
¢ General trends. The bottom-line orien-
tation of television will accelerate as cable
and other services continue to erode the
traditional stronghold of over-the-air
broadcasters. Staff sizes will diminish as
stations find, through automation, ways of
doing more with less people. The business
will, however, remain strong; and with the
addition of ATV, stations will be able to
compete with home movie rentals in
HDTYV and high definition via direct broad-
cast satellites (DBS).

Although it is true that VCR movie ren-
tals in HDTV will be capable of providing
consumers with full-bandwidth video,
over-the-air television has managed to sur-
vive for the past five years with lots of
VCRs in the hands of consumers. The
reason: programming. As long as TV sta-
tions provide programming that people
want to watch, they will have an audience.
The best product that any station has is
what it generates locally. Localism is the
key to survival in the future.

Beyond the year 2000, the outlook is
uncertain. Fiber-optic technology is prom-
ising. Light-wave information exchanged
is already firmly entrenched. Fiber-optic
systems are free from interference and do
not radiate. They provide the perfect
method for distributing video
programming.

Another potential source of competition
for over-the-air broadcasting will come
from the computer industry. Major players
in the computer and semiconductor
businesses have announced plans to
develop digital video interactive (DVI)
systems that would give consumers un-
paralleled freedom over what they see and
hear. DV will get off the ground and make
inroads in the marketplace. It will not be
sufficiently advanced by the year 1999 to
have a serious impact on broadcasting.
However, sometime after the year 2010,
DVI may just turn the information business
upside down.
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One class beyond. More and even
tungsten light. Sachtler Reporter 650H.

L.

7

The new dimension in lighting.
Reporter 125D, 270D, 100H, 250H,
300H, 650H; Production 575D, 1200D.

Sachtler’s new product line brings inno-
vation in lighting. Built with worldwide
known Sachtler quality.

The Sachtle- Reporter 650H is setting
new standards for 600-1000 watt tung-

sten lights. it achieves 3200 lux in spot
setting (at a distance of 16.4 feet/5 m)

and distribution remains extraordinarily I
even for the whole focusing range (1:6). SaCht erv

corporation of america

3
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The lightweight, compact housing holds
a 4-inch reflector with an integrated filter 55, North Main Street
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The Reporter 650H set comes complete ~ Phone (516) 867-4900
with three lamps; bulbs for 650 W, 500 W,  Telex 140107 sac frpt
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The Ampex Digital Cart Machine...

//I"I/// It seems that nothing really
b
COMPOSITE
ODIGITAL

first ACR-225 customers have

received their automated cassette systems.

And they tell us thevre glad they waited.

good comes easy, but now our

The birth of the ACR-225 was a longer
process than we'd anticipated, and many
video professionals exhibited patience and
confidence in us throughout the extended
shakedown phase of the ACR's development.

4989 Ampex Corporation



‘It was worth the wait.”

For that trust we'd like to say, “thank you!”
And for all of you who will someday
own an ACR-225, we think you'll agree that
the reliability and uncompromised signal
quality of this advanced digital cart machine

was worth every minute of the time it took
to do it right.

Call us at 1-800-25AMPEX for more
information about the ACR-225 and other D2
composite digital recording systems.

AMPEX



* First long-distance intercity
digital TV transmission sent
via fiber-optic cable.

* NEC introduces the SPC-3 CCD

camera.

RCA introduces CCD-1 solid-

state camera at NAB,

* Varian/EIMAC introduces
Klystrode tube as a product.

* FCC approves use of AM
subcarriers for broadcast and
non-broadcast functions.

1984 »

* FCC eliminates programming
guidelines, ascertainment,
commercial rules and program
logging requirements for
commercial TV stations.

* FCC replaces the 7-station
ownership rule with 12-station
limits.

* Montage Picture Processor in-
troduced by Montage
Computer Systems.

The future
for fiber

By Phillip Kurz, consulting editor

Even as the broadcast industry grapples to reach
agreement on an HDTV transmission standard, the prospect
of fiber to the home promises to change the high-

definition equation completely.

You're spending a quiet evening at home
with your family. Your son, a high school
student, is talking on the phone to his
girlfriend.

Your daughter, a second-year medical
student, sits in her room studying at her
personal computer, which is tapped into
the medical school library and video as-
chive. One window on her computer
screen displays text describing the in-
tricacies of spinal cord repair surgery. In
another window. high-resolution video of
the surgical procedure gives her a crystai-
clear understanding of the dexterity need-
ed to perform such a complicated
operation.

In the next room, your wife, who's been
thinking of ordering a compact disc,
decides she needs a little sample of it
before she buys. She picks up the phone,
dials a music shop and listens to a high-
quality cut from the latest release of the
Rolling Stones’ “Gray Sugar.”

Meanwhile, you nestle down into your
favorite easy chair, flip on your HDTV set,
review the sports offerings under the ma-
jor league baseball directory and choose
a game between the Washington
Policymakers and the Phoenix Sunbirds.
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Welcome to 2020 A.D., 60 years deep
into the information age. The nation and
much of the world is afloat in a dynamic
ocean of digital information — voice,
video and data — and the spigots through
which these streams of data pour are fiber-
optic cables.

From the office to the home of the
future, fiber optics, unlike the narrowband
copper and coax systems of today, will put
information from the most remote library
to the most available video programming
at the fingertips of users. And because of
its wide bandwidth, optical communica-
tions will deliver information to an in-
dividual household or office from several
sources simultaneously over the same
fiber.

Back to the present

For nearly 13 years, engineers and
researchers in the telephone industry and
telecommunications departments of
governments worldwide have been work-
ing on a set of standards to provide
telephone users with a digital network that
will extend the range of services offered
to customers from a set of standard inter-
faces. These services, known as ISDN (in-

* Lucasfilm/Convergence shows

the Editdroid disk-based

editing system designed to
emulate film-style editing.

FCC adopts RF radiation

protection standards for

human exposure.

* Panasonic introduces M-Il
format at NAB convention.

* Nautel introduces first totally
solid-state  50kW AM
transmitter.

* US. Court of Appeals says the
FCC's “must-carry” rules
regarding cable television are
unconstitutional.

1985 »

tegrated services digital network), include
narrowband voice, wideband voice, data
and low-resolution and slow-scan video
channels, all of which can be delivered to
customers over the installed base of cop-
per telephone wire.

The significance of ISDN for the TV in-
dustry will become apparent when telcos,
seeking to penetrate the consumer market
with ISDN, commit to the establishment
of broadband ISDN, also known in various
circles as BISDN and IBN (integrated
broadband network).

If certain regulatory barriers imposed
upon telcos were removed, an IBN system
would give local exchange carriers the
bandwidth needed to deliver video pro-
gramming — even wideband high-
definition video signals — to the home.

Already, local exchange carriers have
begun installing the delivery medium at
the heart of a future IBN system, single-
mode fiber-optic cable. In experiments
from Leawood, KS, to Cerritos, CA, and
from Heathrow, FL, to Perryopolis, PA,
local exchange carriers plan to install, or
have installed, fiber to the home for
delivery of voice, video or both.

Even if telcos are prohibited, in the
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Tektronix combines world-
proven performance and
up-to-the-minute tech-
nology in equipment to fit
your operations, monitoring
and maintenance require-
ments of the D-2 environ-
ment. Feature for feature,
it's what you expect from
Tektronix.

The 1730 D-2 Waveform
Monitor features measure-
ment quality D-2 decoding
with Tek’s own precision
DAC. You get digital D-2
and standard analog input
capability for NTSC applica-
tions. Both inputs can be
viewed simultaneously And
decoded D-2 analog output
can be displayed on-screen

or routed from a rear panel
connector to the location of
your choice.

Also included are fea-
tures that make the 1730 the
world's most popular line
of high-performance wave-
form monitors. Front panel
recalls. Full line select. Dual
filter, dual channel display.
And add a 1720 Vector-
scope for decoded D-2 vec-
tor display.

The TSG-170D Digital
Composite NTSC Gener-
ator offers test signals and
audio tone in digital and
analog form, plus analog
black burst for equipment
synchronization. You get
12-character identification,

tape leader countdown
and digital genlock with
output timing offset. Allin
a cost-effactive package.
Get the full story. Ask
your Tektronix representative
for a demonstration
Of course!

Circle (37) ori:Reply Card

Tektronix

€ OMMI™TED TO EXCELLENCE



N\
73 @ PHONE MODEM STANDARD TERMINAL
s PHONE

DIGITAL PHONE
SET
= COMPUTER
D
5 ISDN
SWITCH
TERMINAL LOCAL SWITCHING — VIDEO
ADAPTERS CENTER
a8
o ®
STANDARD
PERSONAL PHONE
COMPUTER
/) =
S XL
. |
72 L R~ = FACSIMILE
FACSIMILE
AND TELEX HOME
BUS
| REly |
CATALOG POLLS | ELECTRONIC METER
MAIL READING SECURITY APPLIANCES

&0 ® of

Figure 1. An integrated broadband network (IBN) would deliver a wide range of broad and narrowband services over fiber-optic lines to the
home. These services could include standard- and high-quality phone service, computer database interface, NTSC and HDTYV video, video telephone,

reter reading, home security, electronic mail, catalogs and control of appliances.

Technically speaking, the PHANTOM is a VTR Emulator that
allows video editing systems control of audio transports. It
accepts information from virtually any video editing system via
the RS-422 interface and provides parallel information to the
audio transport. Designed around a high speed microproces-
sor, the PHANTOM has the capability to provide control of up to
four events and will even interface U-Matic type VCR’s with
video editing systems designed for 1” VTR’s,

To get the conversation going
in your editing suite, contact
Cipher Digital today!

Call (800) 331-9066

Before
The Phantom

These Two Weren't Speaking

But now, the video editing
system communicates
beautifully with the ATR,

coher dgitalinc

P.O. BOX 170/FREDERICK, MD 21701

thUS ellmlnatlng the r!eed . (301) 695-0200 TELEX: 272065

for an expensive audio suite.

And all the credit goes to T

the unique, new PHANTOM ﬁ‘:‘iwﬁ
AR T

from Cipher Digital.
Circle (38) on Reply Card

76 Broadcast Engineering May 1989



Two-channels of
SR and A-type
noise reduction.

Three cards
available: Cat.

No. 300 —SR

and A-type

Provides SR users module: Cat.
with accurate veri- No. 350—-SR

Relay-controlled
“hard" bypass of

fication of decode
calibration levels
and playback

module only,
and the Cat. No.
450— A-type
module only.

Multi-turn level
controls on each
channel for
setting all levels.

Balanced
transformerless
input and
output circuits.

frequency response.

all circuitry.

7 MDolbySRA i T MIDoby[SRA iy

Ca0 Ma. 100 Medule TaL Me. 200 Meduls

X Dolby{ mose 303

LR J .e .
® ol chechime M m o . oA -

Front panel

control of
Generates record/play
Dolby tone for Allows switching. Can
A-type or Dolby checking of also be switched
noise for SR; the non- under tape Toggle switches
also activates decoded signal recorder remote allow selection
Auto Compare from tape Four element control via of A-type, no
| - mode for SR during record- LED calibration connector on processing,
alignment. ing or playback. displays. ~ rear panel. or SR. -
. .

._._—"‘ —

. - ol

o ._‘_[L‘ e 'I_,.

ey [ ‘ i-
B = a -

e

Vio:id Raciio History



short- to medium-term, from carrying
video to the home because of regulatory
battles and political struggles with the
cable industry, they soon will move to
fiber as the delivery medium of choice for
POTS (plain old telephone service).
Clearly a major reason behind the telco
interest in fiber to the home is cost sav-
ings. Copper wire continues to rise in price
while the price of fiber is falling. Current-
ly, Southwestern Bell (SWB), which serves
about 11.5 million customers in Missouri,
Kansas, Oklahoma, Arkansas and Texas,
estimates the cost of running copper to the
home at $800 to $1,200 per new residence.

Fiber-optic cable and its associated hard-
ware costs about $2,400 to $3,000 for a
comparable installation. Estimates from
SWB place the costs of running fiber to

...if current price
trends continue, by the
early to mid-1990s
fiber to the home will
be less expensive than
copper. . . ..

ATES
MMIDS

MIRELEX

LABLE

RECEPTION PRODUCTS

THE RECOGNIZED
LEADING MANUFACTURER OF
ITFSIMMDS/WIRELESS
CABLE RECEPTION EQUIPMENT
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* STATE-OF-THE-ART MANUFACTURING TECHNIQUES (SMD)
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CONIFER’

CONIFER CORP. ¢ P.O. BOX 1025 » 1400 N. ROOSEVELT * BURLINGTON, IOWA 52601

CONTACT US NOW TO SEE WHY OPERATORS
WORLDWIDE USE CONIFER PRODUCTS

800-843-5419
319-752-3607
FAX 319-753-56508
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the home for POTS even lower.

SWB claims that the cost of fiber-optic
cable has dropped 25% from last year’s
prices, and the price of associated elec-
tronics has fallen from 17% to 30%. In fact,
one SWB study shows that if current price
trends continue, by the early to mid-1990s
fiber to the home will be less expensive
than copper for the company to install for
residential POTS applications.

A paper released in November 1988
from the FCC Office of Plans and Policy
confirms SWB's projections. In fact, it
speculated that, given the falling price of
fiber and the rate at which new houses are
being built, 18% of U.S. households could
be served by telco fiber-optic cable by the
turn of the century, regardless of whether
telcos deliver video to the home.

Now add the delivery of a viable broad-
band service, such as video entertainment,
to the equation. That changes all the
educated guesses about when telcos will
install fiber to the home and replace ex-
isting copper service with fiber. For exam-
ple, Southwestern Bell's study showed that
it could justify installing fiber to the home
in 1989 and pay as much as a 25%
premium over the cost of copper if it could
also offer a broadband service, such as
video programming.

But exactly when local exchange car-
riers begin installing fiber to the home on
a large scale isn't nearly as important as
the steadily declining cost of fiber-optic
equipment. These trends clearly indicate
that fiber-optic cable will be used for serv-
ice to the home. In fact, some industry ex-
perts speculate that fiber will be run to
every home and business in the United
States within the next 20 to 30 years.

The technology of fiber

Since the introduction of the laser in the
early 1960s, researchers have set out to
develop a transmission medium for light.
As recently as 20 years ago, signal loss
along optical fiber was significant. At that
point, only 1% of the light power intro-
duced to a fiber-optic line would exit 20
meters away. By 1970, developments in
fiber allowed 1% of light to be present 1km
away from the light source. Today, 1% of
light power is detectable 91km from the
source.

All optical fibers consist of a pure, solid-
glass core that is encased in a cladding of
glass with a slightly different composition.
The thickness of the optical fiber core
varies from less than 10 microns in single-
mode fiber to as much as 100 microns in
multimode fiber.

An individual light pulse introduced in-
to one end of multimode fiber travels
through the medium in two different ways.
Some of the light travels in a path parallel
to the core strand while other rays reflect
from edge to edge on their way to the end
of the fiber.

As a result, various parts of the same
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to worry about.

AutoCam’s™ ACP-8000
has control.

Repetitive and boring manual camera
controlis eliminated. AutoCam’s
ACP-8000 menu driven touch screen
control easily learns and reproduces
precisely and consistently all camera
shots and floor positions. Now, ex-
perienced personnel can accept
more challenging and rewarding
assignments.

An example of AutoCam’s power:
After the opening Anchor stories on
the € o'clock news, cameras 1 and 2
are easily relocated to the weather
deskduring a 2 minute video. After
Weather, cameras 1 and 3 are quickly
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locating and collision avoidance
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light pulse entering multimode fiber reach
the end of the fiber at different times. This
results in what is known as pulse broaden-
ing, a limiting factor to the speed with
which pulses can be introduced to the
fiber.

In single-mode fiber, each light pulse
results in a single ray of light traveling
down the core. Because there is no pulse
broadening, it is easier to pack light pulses
more closely together on a single-mode
fiber than on multimode. As a result,
single-mode fiber has a broader band-
width than multimode, and for this reason,
those in the telecommunications industry
generally agree that single mode will be
the fiber of choice in any broadband net-
work to encompass residential customers.

Among the broadband services that
many local exchange carriers want to of-
fer to customers is present-day NTSC video
programming and HDTV video as material
becomes available.

HDTV, IBN and fiber optics

Many experts have described optical
fiber as the ultimate transmission medium
for high-definition television, and a quick
look at the numbers will demonstrate why.
The 1125/60 production system for HDTV,
although by no means universally agreed-
upon as the high-definition system of the
future for either production or transmis-
sion, does provide a point of reference for
the amount of data that must be
transmitted.

Many experts have
described optical fiber
as the ultimate
transmission medium
for high-definition
television, and a quick
look at the numbers
will demonstrate why.

The system, which until recently was
strictly analog, would require an analog-
to-digital conversion before it could be
sent digitally along a broadband IBN net-
work. If 8-bit sampling is done on a 30MHz
luminance signal and 15MHz each for
R-Y and B-Y, plus headroom for audio,
control and timing signals, the total data
rate will be roughly 1.2Gb/s. (The new
digital HDTV videotape recorders are
capable of 1.18Gb/s.)

Currently, Canon/KDD (Japan), Telettra
(Italy), Sony and others have prototypes
or are working on the development of
codecs that will compress this wideband
HDTYV signal to about 140Mb/s. This data
rate conforms to the CCITT (Consultative
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Committee on International Telegraphy
and Telephony) 140Mb/s to 150Mb/s win-
dow recommended for an H, channel,
which will become the backbone of broad-
band transmission on any first-generation
IBN network.

What this means to the TV broadcaster
and, more important, to the home viewer,
is that perhaps 15 to 18 channels of HDTV
video programming could be transmitted
over a single 1Gb/s optical fiber. And if this
seems to be too much of a limitation, a
10Gb/s system, which already has been
displayed in Japan, could deliver 100
channels of HDTV.

...perhaps 15 to 18
channels of HDTV
video programming
could be transmitted
over a single 1Gb/s
optical fiber.

Although there have been no
widespread demonstrations of codec tech-
nology for HDTV to date, a team of re-
searchers from Bellcore has shown (at an
HDTYV workshop in ltaly in March 1988)
a simulation of what an algorithm devised
for HDTV bandwidth compression could
do. Using a technique known as sub-band
encoding and DCT (discrete cosine
transform), the researchers were able to
compress a segment of moving HDTV
footage, demanding in terms of color con-
tent, luminance bandwidth and contrast,
into a 120Mb/s datastream. The demon-
stration was only a simulation; a codec
dedicated to the compression function did
not exist. The team used a general-
purpose computer to run the algorithm on
4s of video.

In another trial, Canon and KDD cur-
rently are making their HDTV codec avail-
able to Comsat and Intelsat for daily
transmission of HDTV from Washington,
DC, to Tokyo. Other companies, such as
Telettra and Sony, soon will be showing
codecs that compress data for HDTV
transmission via fiber-optic cable.

CATV and fiber

The telcos aren’t alone in the use of
fiber-optic communications. Increasingly,
the cable TV industry will turn to fiber to
meet the needs of the future. Currently,
about 83% of all homes in the United
States are passed by cable TV lines. Addi-
tionally, more than half the TV households
are served by cable. The transmission
medium of choice to date in the CATV
business has been coax. But that’s likely
to change in the not-too-distant future as
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cablecasters face potential competition
from telcos, and as they grapple with
delivering broadband HDTV on their
systems.

Just as broadcasters are trying to figure
out how they will cram a broadband
HDTV signal into 6MHz of bandwidth for
terrestrial service, head-end cable opera-
tions are faced with the chore of making
their systems adapt to wideband video.
The obvious answer is fiber-optic transmis-
sion. The cable industry is likely to begin
easing into a changeover from coax to
fiber long before a transmission standard
for HDTV is set because it can improve the
quality of the video signal that the
customer receives, and it will add band-
width to the system.

With today’s current cable systems,
operators must rely on a large number of
amplifiers — as many as 50 — between
their head-end plant and the subscriber
to deliver programming. Each amplifier in-
troduces noise and degrades the signal as
it travels from the head-end to the
customer.

If, however, cable operators introduce
fiber-optic cable into their operations, as

The wide-bandwidth characteristics of optical
fiber make it the ideal medium for transmission
of high-definition television.

many as 90% of the amplifiers in today’s
system can be eliminated. In the process,
system noise will be diminished, and chan-
nel separation can be reduced, freeing up
more room for greater channel capacity.
In the short run, fiber will give current
subscribers clearer pictures and potential-
ly more channels. In the future, fiber will
allow head-end operators to pass HDTV
signals and allow for 2-way communica-
tion between the subscriber and the
head-end.

The cable industry is taking a long, hard
look at a conversion to fiber-optic cable.
A National Cable Television Association
(NCTA) technical paper delivered last year
estimates that it will cost the industry be-
tween $1.3 billion and $2.7 billion to
switch out coax with fiber, depending
upon how much of the system is replaced.

Many see conversion as a multistep
process in which the coax cable trunk
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from the head-end through the
neighborhoods is first replaced, and cable
drops to subscribers are changed over to
fiber later on a gradual basis.

As a result, if regulatory barriers cur-
rently preventing the telcos from entering
the video entertainment delivery business
are removed, many future video con-
sumers are likely to have not one, but two,
sources of HDTV entertainment delivered
to them over fiber.

In fact, an FCC Office of Plans and Policy
report concludes that more than half the
nation’s homes will be served by wideband
fiber, either from the telephone industry
or the cable industry, within the next 20
years. And many of those households will
be served by two fiber-optic cables — one
each for the cable and telephone
company.

Public policy and regulation

Before local exchange carriers are
allowed into the video delivery business,
they must overcome a number of
legislative and judicial hurdles. Ironically,
those hurdles were established, in many
cases, to promote competition. Now,
however, some argue they hinder a
vigorous, competitive marketplace.

According to the 1988 FCC paper on IBN
systems, three roadblocks will hamper the
entry of telcos into video delivery. First,
the Cable Communications Act of 1984
prohibits telephone companies from pro-
viding video programming to the public
in its telephone service area. This prohibi-
tion on so-called cross-ownership in the
cable and telephone arena is a codifica-
tion of an FCC rule issued in 1970 that was
designed to prevent telephone companies
from “pre-empting the development of the
cable television market.”

Second, if the telcos are to enter the
video delivery business in their telephone
service area, they must seek a change of
the Modified Final Judgment in the
breakup of the Bell system. Currently, the
court prohibits the seven regional Bell
Operating Companies (BOCs) from pro-
viding “information services,” and video
entertainment can be argued to be an in-
formation service. Furthermore, the court
ruling prohibits the operating companies
from providing interexchange services.
The Department of Justice has interpreted
this to mean that the BOCs cannot be in-
volved in the distribution of signals re-
ceived via satellite over a cable television
leasing channel service.

The third hurdle will be the requirement
by the Cable Communications Act requir-
ing franchises to be awarded by a local
authority to anyone engaged in “cable
service” Accordingly, use of broadband
telco service to the home by a potential
competitor of an existing cable system
must first be granted a franchise — a
serious impediment to any company seek-
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The Problem

How to upgrade and increase your microphone
mixing capability without sacrificing your valuable
rack space or your budget.

The Solution
The new ELX-1R.

Here’s Why

The ELX-1R is a portable, four-channel mic/line
mixer.

It's half the size of our nearest competitor, the
Shure M267, and fits into a single rack-mount space.
Think of it. By utilizing two ELX-1R’s, you can double
your mixing capabilities in the same amount of space
it takes to mount one M267.

Also, it's less expensive than the M267 because
our rack mount is standard—you have to pay for theirs.

And it offers you the kinds of features that theirs
doesn’t . ..

Like half the distortion. Or individual input LED
clip indicators. Or a 10-segment, three-color LED

‘—M-—-_
WML

PPM bargraph display. Or ¥4 " auxiliary phone
connections, as well as professional XLR input-
output. Or positive action push-button switching.
And last but not least—better specs across the
board and a two-year warranty opposed to one.

You Decide

Naturally, we don’t expect you to take our word
onthis . . . you have to see for yourself. Contact your
local EV dealer today. Ask for our comparison chart
and an engineering data sheet. Better yet, ask for a
no-pressure demonstration.

We think you'll be pleasantly surprised.

ElectroVoice®

E MARK IV compan,
600 Cecil Street
® Buchanan, Michigan 49107

Phone: 616/695-6831

In Carrada: P.0 Box 520
Gananaque, Ontario K7G2V1
Phone: 613/382-2141
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Our six Ku-band Portable
Uplinks provide redundant
satellite transmission from
anywhere on the continent.
Downlinks, too. Ku transpon-
der time with occasional or
long term leases. Teleconfer-
encing and video production.
Conus Master Control provides
all necessary coordination.
Just pick up the telephone, and
no event is beyond your reach.
Anywhere. Anytime. For

more information, call Todd
Hanks or Woody Hubbell,
(612) 642-4679.

CONUS,

Conus Satellite Services

a division of Conus Communications
3415 University Avenue
Minneapolis, MN 55414
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Courtesy of Corning Glass Works

ing to put together a new national cable
network delivered by telcos on a common
carrier basis.

...it is clear that the
(telephone companies)
will step up efforts to
convince Congress to

open up the video
delivery marketplace.

Despite the hurdles, the United States
Telephone Association (USTA) is beginning
to mount a campaign to change the ex-
isting laws. USTA representatives ap-
proached legislators on Capitol Hill in
March to voice their desire to enter the
video delivery arena. Reaction from
members of Congress reportedly was
mixed. However, it is clear that the
association will step up efforts to convince
Congress to open up the video delivery
marketplace.

The prospects for any modification to
the Cable Act in this session aren't good,
according to a number of congressional
aides. And although fiber optics is seen as
a strong contender for the delivery of
HDTV signals in the future, the House
Telecommunications Subcommittee’s work
on setting policy for U.S. participation in
the development of HDTV seems to be
sidestepping the issue at this point.

Aides of Representatives Don Ritter (R-
PA) and Mel Levine (D-MA) say discussion
of the role of telcos and fiber-optic cable
in HDTV delivery is being avoided to pre-
vent the miring of crucial decisions about
HDTV in the “firestorm” of debate sur-
rounding the telco issue.

Meanwhile, the NCTA is mounting its
own public relations campaign to attack
the business practices of local exchange
carriers. At a March meeting of the Con-
sumer Federation of America and at a

An integrated broadband network based on
optical fiber could allow local telephone
companies to deliver a wide range of broadband
services, including NTSC video and HDTV, to the
home.

separate meeting of the National Associa
tion of Regulatory Utility Commissioners
the NCTA attempted to brand the BOC:
as anticompetitive and anticonsumer ir
their business practices. This battle be
tween the telephone and cable industrie:
is likely to intensify as the installed base
of fiber-optic cable to the home grows
HDTV becomes a reality and telcos seek
to use video entertainment as the hook
to educate consumers about the broac
range of services offered through IBN.

The telco role

There is no consistent vision of what the
role of telephone companies should be ir
the delivery of video programming tc
customers. One group of operating com
panies sees its role as providing fiber-optic
line service on a common carrier basis tc
existing cable companies and to new en-
trants to the market. However, others seek
to provide NTSC programming in the short
term and HDTV in the long run tc
customers as part of an IBN network
based on the concept of “bit-rate on de-
mand.” Under this scenario, consumers
would have access to perhaps a 600Mb/s
or 1Gb/s fiber pipeline, and they would use
what is needed when it's needed.

The problem for telephone companies
is that the average consumer’s eyes glaze
over when the subject of integrated broad-
band network services is brought up.
However, the consumer can identify with
video entertainment over “wire." Indeed,
many within the telephone industry, as
well as observers of the industry, argue
that the delivery of video entertainment
is essential for the timely introduction and
acceptance of IBN. Without video, telcos
are hard-pressed to explain what services
customers need that can't be delivered
over the 2- and 4-wire copper system of
today.

This, then, is the crux of the issue for
broadcasters and the public. For better or
worse, the vortex of change in telecom-
munications appears to be the local ex-
change carrier. Many different forces, in-
cluding HDTYV, fiber to the home, IBN and
national communications policy, seem to
be converging at the telco’s front door.

This fact raises crucial questions for the
local broadcaster. s the delivery of a local
broadcaster’s HDTV signal to the home
eventually going to become the first
among equals in a broadband information
network tied together by optical cable? If
the future of broadcasting moves in the
direction of delivery over fiber, how will
local stations respond to photonic switch-
ing and other technological developments
that will someday usher in the age of
“video on demand"?

In an environment where thousands or
millions of viewers make program choices
from a menu of thousands or millions of

Continued on page 90



Just as no performer can stay
n top without innovation, no
>ompany can retain its repeta-
ion for performance without
roduct innovation. The stan~//l
lards we've set with our
yoadcast cables are are- 2
lection of our comenitment to
yroduct innovatiornt- something
hat continues today with
3rilliance’.

Named for the sound ard
sicture brilliance obtainable
hrough productinnovation
ind improved signal integrity,
3rilliance products range from
:xciting audio/video cable
15semblies to the four new
sable products below:

Soft, flexible
Viicrophone Cables.

The debut of Belden's four-

;onductor microphone cable

BELDEN BRINGS

THE LIGHT
OF INNOVATION

TO BROADCAST CABLE

sets an industry standard. Fea-
turing rnatte finish jackets ina
wide range of colors, these new
cables are designed to increase
cable flexibility while enhancing
performance.
High-Flex and CL 2 Rated
Precision Video Cables.
To solve the problems of rack
installations and CCTV sys-
tems, Belden has developed a

new 75 ohm precision video
cable. High-Fiex combines
Belden“ 8281 electrical per-
formance with improved
flexibility and longer flex life.

Audio Snake Cables.
Belden now offers a line of
multi-pair snake cables. Featur-

ing individually jacketed and
shielded pairs, Belden snake
cable provides maximum pro-

tection against signal loss.
Featuresinclude loose tube
construction and a non-
reflecting black matte finish.

Audio and Video
Composite Cables.

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

Call your local Belden distrib-
utor for our Broadcast Catalog.
ot contact us directly:

BELDEN Wire and Cable
P.O.Box 1980
Richmond, IN47375

1-800-BELDEN-4
(in Indiana, call 317-983-5200)

iere is no equal.™
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WHEN YOUR

STANDARDS

ARE HIGHER

THAN YOUR
- »
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If you refuse to sacrifice player-only deck. third-generation picture equiv
quality, you need Type IX. The new editing decks alent to a first-generation
That's Sony's expanded line make Sony'’s SP (Superior Per- picture from a conventional
of U-Matic SP™ equipment, formance) technology afforda- U-Matic™ system:.
and it now includes two new ble to more production suites You can install optional
editing recorders, a new porta- than ever before. SP means time-code generator/readers t

ble, a recorder/player, and a extended resolution, and a record and read SMPTE time-



code on the address track.
Superimposed dial menus
give you on-screen display of
time-code or CTL count. And
you have RS-422 serial inter-
face to provide an intelligent
connection to RM-450 Edit

Controller. And with Dolby®
C noise reduction, tape hiss
is dramatically reduced.

SONY

PROFESSIONAL VIDEO

So even if you can't raise
your budget, you don't have
to lower your standards. Call
Sony at 1-800-523-SONY.

Sony Cemmunications Products Company, 1600 Queen
Anne Road. Teaneck, M./ D7666. ©) 1989 Sony Corporatior
of America. Sony (-Matic and U-Matic SP are trademarks of
Sony. Dolby* C is a reqistered trademark of Dolby Licensing
Corporation
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Whlch Momtor Has the Better Outdoor‘ Image"

When you are the person responsible
for monitor images, you will find one
_ simple truth... cardboard is for boxes

For more information, contact your
Comprehensive Video Dealer or call us
direct and we'll be happy to answer

. any questions. CALL (213) 379-6391.

Continued from page 86

program options, how does a local broad-
caster piece together an audience that an
advertiser would wish to buy?

And, if the pricing of video delivery over
fiber optics excludes the poor and lower-
middle class, will the audience left watch-
ing terrestrial broadcast HDTV be attrac-
tive to advertisers at today's commercial
rates?

What fiber means for broadcasters

In the short term, the entrance of telcos
into the video delivery business may be
a welcome sight to many broadcasters.

- andHoodman monitor sun shades are
~ifor perfect, glare-free m onhogmagu

- £ We can ship. your order today. Yo
swsfact!onis quaranteed. ot
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WILTON, NH.

Broancast SUPRAGUIDE
ANTENNA UHF TELEVISION
TRANSMITTING
SysTems & ANTENNAS
CoMPONENTS
—UP TO 300 Kw

INPUT POWER

-LOW GAIN OR
HIGH GAIN

-CIRCULAR
POLARIZATION

- —-WAVEGUIDE
SYSTEMS &
COMPONENTS

-COAXIAL
TRANSMISSION
| LINE SYSTEMS
& COMPONENTS

BASC

ASSOCIATES INC.

P.O. BOX 179
03086

800-252-2272
603-654-2566
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How much
will it cost?

The concept of a digital integrated
broadband network (IBN) for the
delivery of voice, video and data to the
home and office has sparked the im-
aginations of planners, researchers and
engineers alike. But for any technolo-
gy to be successful with the public, it
must offer the consumer some benefit,
and it must be affordable. So the natural
question linked to any discussion of IBN
is: “"How much will it cost?"

The simple answer is that nobody
knows. Not only that, but nobody is
even sure how to go about pricing it.
Underlying the entire concept of IBN is
the notion of “bit rate on demand.” In
other words, the home consumer who
accesses information through the
telephone system will buy services re-
quiring various bit rates. A low-grade
voice channel of 64kb would require on-
ly a fraction of the bit rate that an HDTV
signal would require. But the consumer
would have access to both simultane-
ously in an IBN system based on fiber-
optic cable.

In its report on IBN, the FCC Office
of Plans and Policy looked at the dilem-
ma facing telephone companies, public
service commissions and consumers
when it comes o setting a price on IBN.
The report said that traditional methods
of charging for phone use won't work
in a broadband world. If local telephone
service were priced at a penny per
minute for voice (64kb/s), then a 2-hour
movie delivered at 45Mb/s over an IBN
system would cost the customer
$843.75. An HDTV movie delivered
over a 140Mb/s channel would cost

2,625.

Conversely, if a fee of $15 per month
— a common rate for basic cable TV
service — were charged for the broad-
band video services, then the monthly
local phone bills would amount to just
two cents,

Clearly, some new method of deter-
mining pricing is appropriate for serv-
ices offered on an IBN. But so far, no
great ideas have been advanced.
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Directing Traffic
InThe Heart Of NYC.

Directing Traffic
InThe Heart Of NBC.

_—

NBC/New York needed a routing switcher for the 1988 Summer Olympics that offered 9 levels of switching and
182,464 crosspoints. They chose 3M. Later, they needed a routing switcher for their Visa Graphics facility in New
York. Once again, they chose 3M.

For over 25 years, we've been surpassing the standard in the broadcast equipment business. Before you commit
to any routing system, large or small, call us at 1-800-328-1008.

we'll help you get where you’re goi ng. Broadcast and Related Products Division
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Must-carry, channel reassignment and Perhaps at some point in the distant future,
other issues have soured the relationships  a local broadcaster may choose to rely
of many broadcasters with cable com- solely upon IBN and cable distribution of
panies since the passage of the Cable it programming and relinquish its license
Communications Act of 1984. A com- and its spectrum in exchange for being
petitive force in the delivery of video over

cable has the potential to bring about a

more accommodating attitude on the part Whatever the future
of the cable industry toward broadcasters. .

In the long view, it is evident that if fiber ho,ds’ one th'ng seems
optics becomes the delivery medium of to be clear. The
choice for NTSC and HDTV programming technology of

to the entire nation, broadcasters will have
some tough business decisions to make.

transmission is
changing, and as an
industry we are
coming up on a
transition from RF to
lightwaves.

relieved of the responsibility of serving
“the public interest, convenience and
necessity.” Such a dramatic restructuring
of the broadcast business isn't right around
the corner, but neither is it inconceivable
Fiber-optic communications promises to  when the full impact of fiber optics as a
revolutionize the delivery of video information  delivery medium is considered.

and entertainment to the home. Although this

technology is not right around the corner, it is Back to the future
approaching.

- One can only wonder what the author

of a piece on the future of fiber will be
writing about in the 60th anniversary issue
of Broadcast Engineering in 2019. By
that time, photonic switching will be com-
monplace. Perhaps the telephone com-
panies will be talking about delivering 1
terabit of data per second to customers as
they consider the next generation of fiber
installation to the home.

Maybe the consumers of 2019 will be
reading press reports about the introduc-
tion of a holographic TV system that puts
HDTV to shame. And, just maybe, the
technical journals of the day will be ques-
tioning whether the holographic video
signal can be transmitted at ltb/s, or
whether 10tb/s might not be more
appropriate.

Whatever the future holds, one thing
seems to be clear. The technology of
transmission is changing, and as an in-
dustry we are coming up on a transition
from RF to lightwaves. Perhaps the magic
of the cat’s whisker and the oatmeal box
that attracted two generations of
engineers to broadcasting has reached its
zenith. A new magic is about to make its
presence felt in video.

The author wishes to thank John Coleman and Myron Keller
of Southwestern Bell; Robert M. Pepper of the FCC Office
of Plans and Policy; and Hugo Gaggioni and Larry Thorpe
of Sony for providing information for this article.

Congratulations
BE
on your 30th

Anniversary!

Milestones are a time for assessment and reflection—a time to
look forward as well as back. Accordingly, as we celebrate our
64th year, we are eyeing the road that lies ahead with the enthu-
siasm that has characterized our accomplishments in the past.

Many Shure products have become recognized classics over the
years. And, as audio specialists have known for six decades, the
next Shure classic is always just around the corner.

SHURE®

THE SOUND OF THE PROFESSIONALS®... WORLDWIDE

Versatility

It's a Shame There is no Spec!

Were it possible to quantify versatility. the question
of what 1o purchase would be easy. The technical
perfonmance of the System 1000 is superb. but our

prinry focus is to give you total tlexibility. Our DA
101, for instance. can be a 2 in by 10 out mono DA
capable of generating L+R or L-R. a timecode DA
with a bandwidth of 200 KHz a stereo 10 wan

headphone amplifier. or a 30 wan bridged mono
poweramplifier. That's just the beginning. The DA-
102 is astereo 1in by S out DA with a configurable
sixth output that may be a 6042, direet. or mono mix
out. Now add remote control of gain, stereo, mono,
L. R. and matrix modes at master control, VTRs,
downlinks, ete.. 1o all four System 1000 DA, and
you've got versatility. Call now for full information.

Call 1-800-BNCHMRK (262-4675)

Nationwide

Media Systems, Inc.
N. Syracuse, NY 13212

\ 315-452-0400 Y,
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Switching power to component video.

Introducing the Model 200-2CV.

What if you could have the The Model 200-2CV sets a

component video quality you new standard for component ®

want, together with the big video performance wi?h two Grassva“ey Gm“p

switcher power you need — mix effects, five keyers, two —" S—

and get them both at a background generators, and a

reasonable price? wipe system offering a limitless
Well now you can. It’s called spectrum of innovative options.

the Model 200-2CV. And with If you’ve been thinking

it you get the super picture about moving to component /6Ve\ THE GRASS VALLEY GROUP INC.

quality of component video. video, now you’ve got an €Ven  p.o. Box 1114, Grass Valley, CA 95945 USA

Plus the powerful features and  more powerful reason. For e R

flawless control of GVG 200 complete detailson the Model [0 oL vork 01y 8s5-7988: Disiict of Columbia

Series switchers — already 200-2CV, contact the Grass (301) 622-6313; Atlanta (404} 493-1255; Chicago (219, 264-0931;

proven in hundreds of Valley Group Office NEarest VOU. L xareis o1s) 992305 Sun Frineica 415 9084680,

] 5 1 GVG International Lid. (U.K.) +44-962-843939;
lnStallaLlonS WorldWlde M Guass Valley Group Asia (HK) +852-3-7396632

s
/

A TEXTRONIX COMPANY
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VibeO DidPLAY
CO3P0O3ATOoNn

Was just another TV picture
tube rebuildert

7004y

VioeO DidPLAY

Is the

WORLD’S LARGEST

company dedicated to the

Telcos tiptoe into fiber and video

No one will get trampled in the
stampede of telephone companies rac-
ing to experiment with video, HDTV
and fiber optics. Although there is cer-
tainly interest in video over fiber, it is
not overwhelming. To date, a number
of companies, including Southwestern
Bell, GTE, Southern Bell and Bell Atlan-
tic, have participated in experiments
and full-fledged installations of fiber to
the home to gain experience from an
operational standpoint with transmitting
both standard video and HDTV over
fiber-optic cable.

The most notable examples of HDTV
so far over fiber include two ex-
periments by Southern Bell and one by
Southwestern Bell. During the

Democratic National Convention in

of the launch of the space shuttle
Discovery in March of this year to
receive sites at Cape Canaveral and
Orlando, FL. The fiber-optic cable be-
tween the Cape and Orlando ran 110
miles. Again, Sony cameras and GVG
transmitting and receiving gear were
used.

NASA has considerable interest in
HDTV for delivery of pictures from
space and as a means of monitoring
launches. Southern Bell asked Bell Com-
munications Research (Bellcore) to get
the project up and running, which it did
with the assistance of A.F. Associates.
The Bellcore facility included three
HDTV cameras, video recording and
editing equipment, monitors, a routing
switcher and transmission gear.

In the summer of 1988, Southwestern

CATHODE RAY TUBE

replacement market! From
expertise in engineering and
foresight in marketing, VvDC
can supply almost any type
of CRT for almost every
application. BROADCAST
MONITOR types in particular!

Bell conducted its own display of HDTV
video over fiber. A baseball game be-
tween the St. Louis Cardinals and the
Philadelphia Phillies at Busch Memorial
Stadium in St. Louis was transmitted via
fiber to a downtown theater, where the
press and Southwestern Bell business
customers had gathered to see a side-
by-side comparison of NTSC and HDTV
video of the game.

This demonstration used separate

Courtesy of Southwestern Bell

With an inventory of over gf;ccf;'e;‘ill:,f:r;’I’g:’:di_zfnp;a(};z;gl_gfg;é fiber cables to carry analog RGB HDTV
250,000 tubes of some system provided both am’zlog HDTV and sigqals e Thgatre, L
4,000 different types, NTSC video of a baseball game between U g s Shln

field-production camera was mounted
next to the HDTV camera at the stadium
so that identical content of NTSC and
HDTV video could be compared. Again,
Sony and GVG equipment was used.
Beyond the HDTV trials, video cur-

the St. Louis Cardinals and the
Philadelphia Phillies for a closed-circuit
HDTV test.

monochrome and
most orders
the same day.

/5

YEARS FROM
NOW

WHATEVER THE MARKET
TRENDS, You will be able
count on VDC to supply
your display needs.

VioeO vidPLAY
CO3P0O3AuiON

1868 Tucker Industrial Dr.
Tucker, GA 30084

(404) 938-2080

color,
are shipped

Atlanta last summer, Southern Bell
transmitted HDT'V from Sony cameras
mounted in the Omni to selected hotel
suites around the downtown Atlanta
area. The transmission was done in
analog RGB with no muitiplexing. A
separate fiber cable carried each of the
color signals. Optical transmission and
reception equipment were supplied by
the Grass Valley Group (GVG).

In a second experiment, Southern
Bell transmitted HDTV video coverage

Courtesy of A.F. Associates

Jim McGrath, technical director for A.
- F Associates, checks out final details of
the Southern Bell/Belicore fiber-optic
project. His company built the technical
center for the project under contract to
Bellcore.

rently is being delivered to the home
over fiber-optic cable in Hunter's Creek
and Heathrow, FL, by Southern Beli.
Southwestern Bell has applied to the

Courtesy of A. F. Associates

Southern Bell and Bellcore joined forces

800-241-5005
FAX (404) 493-3903
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in March to transmit the launch of the
space shuttle Discovery live via fiber-
optic cable. The switching and monitor-
ing equipment was housed in this trailer
near the launch site. The video signal
was shipped via fiber-optic cables to
monitoring points at the Kennedy Space
Center and in Orlando, FL, 110 miles
away.

FCC for permission to work with a local
cable head-end operator in Fort Worth,
TX, to deliver video via fiber. Along the
same lines, GTE has requested permis-
sion to work with a local cable opera-
tion in Cerritos, CA. Bell Atlantic also
has sought FCC permission to work with
a local cable franchise hoider in Per-
ryopolis, PA, to deliver two channels of
video over optical fiber. Be)))
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Deliver the transparent audio you require with a

MOSELEY PCL 6000 Series STL.

From high above the city lights, your
transmitter is broadcasting the quality
audio your listening audience
demands.

Trust the delivery of the sound you've
worked so hard to generate at the
studio up to your transmitter with the
virtual transparent audio characteris-
tics of a Moseley 6000 Series STL. You
can significantly increase your signal
to noise ratio and stereo separation
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by replacing your Moseley 505 or
other older STL with either a Moseley
6020 or a Moseley 6030. If you are one
of the remaining telco customers, you
get the additional benefits of a short
payback time and continued relief
from the monthly bills.

Choose between the Moseley 6020
and Moseley 6030 based on the 950
MHz congestion in your area. The
Moseley 6030 is designed for exceltent
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