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Interactive TV:
tomorrow's opportunity

Real ti me,

real friendly.
The CG4733 respects your creativity and is extremely responsive to your artistic inspirations.
It doesn't overexpose you to a blizzard of menus and pushbutton manipulations. It's simply
sophisticated and a true ally during on -air panics and posting deadlines with your nervous client.
The CG4733's intuitive software, 10 MIPS Digital Signal Processor, 4:4:4:4 architecture,
and easy to use, menu -free operation set the stage for a lasting relationship. And there are
many more qualities you'll like when you get to know the CG4733...
Instant character resizing (with edge effects) from 8 to 512 lines. Antialiasing with 4.6nS
resolution and real -time rendering of 10 standard typeface masters -over 1500 URW
typefaces available. Three microprocessors with 32 bit processing, 40 MByte on -line storage, and
local area networking capability. RGB/YI? P inputs /outputs or optional D1 video I/O capability.
Only 3RUs. Keyboard is 1RU and slides into a 19" rack.
Option. High performance unit with dedicated graphics processor.
e buffer with 2 picture memory, real -time frame grabber, 16.7M color palette
full paint facility. Digital linear keyer and dual channel capability.
Wouldn't you like to meet? Call for a demo.

The CG4733 Character Generator with graphic plane option.
Real -time...real friendly
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Don't met

Snowed Undet
Your trans-

Their

mitter failed.
{
Now you're
faced with
drifting
viewers, falling
_
ad revenues, and your
prof ems are snowballing.
I..'s an avalanche you
can prevent with Harris
Platirum Series VHF
telev sion transmitters.

unsurpassed
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reliability
stems from
Harris Allied

power-block

architecture. The solid -state
modules operate at low
junction temperatures,
extending their life. Parallel
redundancy ensures that a
control failure won't stop

your broadcasts cold. And
the interchangeable visual
and aural power amplifier
modules are self -protected
against six fault conditions.
Broadcast quality?
It's top of the line. Plus,
Platinum Series transmitters
are available in all international broadcast standards
and at power levels from
1 Kw to 60 Kw.

HARRIS
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Don't chance it with

a

flaky transmitter. Choose a
Harris Platinum Series
transmitter. From the
company that's building the
future of broadcasting.
USA 217- 222 -8200

217- 224 -1439
International 217- 222 -8290
FAX 217 -224 -2764
Canada 800 -268 -6817
FAX 416- 764 -0729
FAX
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EXPLORING NEW
TECHNOLOGIES:

FEATURES:

As 1992 comes to an end, our thoughts turn
to 1993. Perhaps more so than in recent
years, a sense of cptimism and belief that
the worst is behind us has pervaded the
industry. This viewpoint is reflected in our
readers' 1993 spending plans. Based on
those projections, better times may be just
around the corner.
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Perspective: An Industry in Transition
By Brad Dick, editor
Good times may be just around the corner as stations plan double -digit increases in
equipment purchases.

36

New Technology for Broadcasters
By Curtis Chan, Chan & Associates
High -tech developments in the digital world can help a station's bottom line.

46
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Tomorrow's Opportunity

By Gil Dinkins, TV Answer
Forward -thinking stations should plan now for interactive TV. It may be a chance to
at little cost.
increase profits
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Satellite and Cable Radio: The Next Frontier
By Skip Pizzi, technical editor
Are these emerging delivery systems the next wave, or just
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flash in the pan?

Staffing Issues for the '90s
By Marvin Born, WBNS stations
Technology is placing greater and different demands on today's engineering staffs.

62

Building for a High- Definition Future
By Curtis Chan, Chan & Associates
Don't let the tidal wave of HDTV drown you. Prepare now for the transition.

OTHER FEATURES:

65

Maintaining Video Monitors
By Ilulon Forrester, AD Ideas

Understanding common monitor problems can save you time and money.

ON THE COVER
As HDTV moves closer, production and broadcast facilities are searching for ways to transport the large amount of data required. Fiber-optic
equipment is now available, making that process easy and straightforward. (Cover credit: fiber-optic transmitter provided by Dynair; world image
by Jim McCloud; computer art by Robert Russ, San Diego Supercomputer Center; Ikegami HDTV monitor; Arcom fiber -optic cable; photography
by Douglas Schwartz Photography: electronic photo imaging by Joe Hanf and Phil Di Marino, Color Net.)
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It doesn't
care zuhat

your
problem is.
'

;:

-in IFB; and
ë,
are so versatile, they can adapt to practically any con- backlit, pressure -sensitive key pads that latch on"
figuration. Wet or dry applications ... balanced or
or let go, depending how you press.
unbalanced lines ... limited rack space -no problem.
See your Telex pro audio dealer or call ] -800Easily expandable, too: standard mic cable connects 554 -0716 for more information.
up to 18 channels with almost any combination of
Audiocom. So versatile, you'll have to find
our station, power supply or speaker components. something besides your
intercom system to
Other unique features include: voice activated mics; independent channel Call lights
worry about.
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News
By Dawn Hightower,
senior associate editor

One -step process
needed for FM

upgrades
The National Association of Broadcasters (NAB) has urged the Federal Communications Commission (FCC) to OK a 1step process that would allow existing FM
stations to upgrade their facilities and expand the coverage area of their signal.
Broadcasters are also recommending a
fundamental review of the FCC's FM allocation policy. In a letter to the FCC, NAB
asserted this allocation policy has oversaturated the airwaves with too many stations, more than half of which lost money
in 1991.
NAB said the 1 -step process would reduce the processing time for existing station upgrades, and help eliminate delays
and uncertainties attached to upgrading
efforts. However, NAB still backs certain
safeguards when considering upgrades.
Broadcasters are urging the commission
to offer this process to co- channel and
adjacent -channel upgrades and only in situations where the applicant would comply with the commission's applications and

allotment criteria.

presses court to
hear appeal of FCC
forfeiture
NAB

'l -he National Association of Broadcasters (NAB) has asked a federal appeals
court to deny the Federal Communications
Commission's (FCC) motion to dismiss a
challenge to the FCC's new table of fines
and forfeitures.
NAB, which has joined the U.S. Telephone Association (USTA) in challenging
the forfeiture order in the U.S. Court of Appeals D.C. Circuit, agreed with USIA that
the fine schedule violates the Administrative Procedure Act as well as the Communications Act and the commission's rules.
NAB said the fine schedule functions as
a substantive rule and not as a policy statement, because the forfeiture order has
been applied uniformly to impose higher
penalties on broadcasters and other FCC
licensees than before its adoption.

SBE names new

director
John L. Poray, CAE, has been appointed executive director for the Society of
Broadcast Engineers (SBE).
4
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EDITORIAL
Brad Dick, Editor

Poray began his duties on Oct. 1. He is
the society's first full-time executive director, and will be located at the Indianapolis headquarters.
Poray has spent more than 15 years in
association management, most recently as
manager of field operations, North America, for Kiwanis International. He earned
the Certified Association Executive designation from the American Society of Association Executives in 1989.

BBC World Service TV
goes D2 -MAC in

Europe
BBC World Service Television has an-

nounced that Philips will be its strategic
partner for Europe. It will also adopt a new
transmission format and encryption system for its European channel.
From mid -autumn, the BBC's 24 -hour
general entertainment channel will be
broadcast across Europe in D2 -MAC. The
signal will be encrypted by Eurocrypt M,
and subscribers will be able to access the
channel using addressable Smartcards.

Digital Radio on test
via space

-

British Broadcasting Corporation (BBC)
engineers have begun to test broadcasts
of a digital radio system that produces
sounds comparable to compact discs.
'l'he BBC is working with the British National Space Centre (BNSC) and other European collaborators to speed the development and introduction of digital audio
broadcasting (DAB).
As a result, DAB will be tested with a
series of experimental transmissions via
the European Space Agency's (ESA) Olympus satellite. The BNSC is providing the
BBC with access to the direct broadcasting transponder on Olympus.
Over the next nine months, the BBC
will use the test transmissions to research
the distribution of DAB signals to terrestrial transmitter sites, and explore the
potential for satellite delivery of DAB for
public reception. 'l'he Olympus satellite
will also be used to study aspects of
picture -scrambling systems and the distribution of digital television.
Although the BBC has made no decisions about DAB, reports suggest that the
test system, which is being developed under the Eureka program of collaborative
European high -tech research, could be up
and running in the second half of the
decade.
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ENG /EFP lenses can make you
look good, call 800 -52 -NIKON or
hotline will get you a loaner lens (516) 547 -4355 for our complete
When you're on location with a CCD
overnight. So you don't ever have to brochure. Or write: Nikon Electronic
camera reaching for the best shot worry about a crew being out of action Imaging, Dept.D1, 101 Cleveland
for th lenses that
possible,
ramble, you need ENG/EFP
Avenue, Bayshore, NY 11706.
you can get a lens repaired.

Nikon ENG/EFP lenses.
All you need to look good.

and easy to
compact, need
maneuver. Lenses with the flexibility to
adapt to any situation. Lenses with all the
star qualities found only in a Nikon.
Our ENG/EFP precision lenses are
created from the same superior glass
and coating technology that have made

happen to your Nikon lens, a simple call
to our Nikon Express Loaner Service

until

To

learn more about how Nikon

Nikon the world renowned name in
optics. Which means they're made with
Nikon's exclusive Extra-Low Dispersion
(ED) glass. And treated with special anti -

reflection coatings to minimize ghosts
and flare. Plus, their strong magnesium
housing makes them extremely durable.
So no matter how tough the assignment,
Nikon ENG /EFP lenses are even tougher.
Our full line of outstanding ENG/EFP
lenses includes the Nikon S9x5.5 wide

-

angle lens
perfect for tight, close -up
shots. The Nikon S19x8, with its unsur-

passed focal length and range. The
all -purpose Nikon 515x8.5. And the economical Nikon S13x9.
Want to create special effects with
your CCD camera? We have two
ENG/EFP converters that will allow you
to use your whole bag of Nikkor 35mm
.SLR lenses. One lets you use wide angle
anses down to an effective focal length

2 mm. The other lets you use long
h cal lenses out to 1200 mm.
4nd in the unlikely event

sor-'ething should
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Editorial

A light at the end of the tunnel

As

1992 passes into history, I breathe a sigh of relief. There were times when
thought the electoral process of the past year would never end. I've had enough
political commercials to hold me for the next four years. The whole process leads
me to a variation on a famous line: There are lies, damned lies and the politician's
version of the truth.
While the political wanabees were crying doom and gloom the sky is falling, the
political haves were saying it wasn't so bad and that things were getting better. Meanwhile, the press was pelting us with news about how bad everything was, and many
in the broadcast industry were echoing end-of-the-business
scenarios. We heard that times were tougher than ever
before. Stations couldn't afford to buy any equipment.
Layoffs would continue.
No one is doubting that recent years have been tough
for many broadcasters. Times definitely aren't as good as

January 1993

11111a©

0000ri
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many would like, but then the glass is always half full. However, this year, while many were crying about how bad
things were, signs abounded that our industry is not in
the throes of a depression. In fact, things are much better
than the media would have us believe.
This issue of Broadcast Engineering contains a brief overview of a survey conducted with BE readers. Rather than
confirming all the bad news, the readers, although concerned about many aspects of the business, say that their
stations are planning to increase equipment purchases in
1993. And even better news, in most cases, the planned
increases in spending are in the double -digit range.
Planned equipment spending for the top 100 -market TV
stations is up 14% for next year. The top 100- market radio stations plan even more aggressive purchases, a whopping 40% over 1992 expenditures. A summary of the survey results begins on page 26.
As we enter 1993 and our newly elected officials take
office, remember what Winston Churchill said about politics, "Political ability is the
ability to foretell what is going to happen tomorrow, next week, next month, next
year...and the ability afterward to explain why it didn't happen:' I don't expect to
see any difference in the politicians' approach this time.

Dec6..óe
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'4449111,4

Brad

tick.

editor
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Bottom Line Orientation.
Creating a "sound" that attracts and holds the
largest possible audience is the bottom line in the
radio business. And the new OP'l'I \IOI) -FNI
Digital 820( is a technological breakthrough with
bottom line impact.

Digital Makes the Best Even Better.
'l'he power of digital propels the 820( to new levels
of performance and functionality. OP'l'I \IOD -PNI
8200 is a /rue digital audio processor-the audio is
digitized and all control functions arc digital.
What is the value of digital processing and
control? In addition to a better sound, digital makes
the OP'l'l \IOD -FM more user -friendly, more
programmable, more flexible. Simply pot. because
the OP'l'l \IOD -P \I is easier to
adapt to a station's programming
needs, it will produce more
benefit, more of the time.

button -select
Use the 8200's Automatic Preset Switchirg to
the protection
automatically change the processing on a programmed schedule. Ideal for dayparting or multi format
\IV'P for total
stations.
transparency, or
the two -hand MVP for an improved version of the
traditional open, bright and natural OP'l'IMIOD-FM
sound which helped make thousands of stations
successful. Choose the optional multi -hand NIVP
and meet the challenge of competitive major- market
processing with selectable speeds to match any format.
Power. Potential. Profitability.
'lake advantage of the power, potential and
profitability of the Orr! \IOD- PÁ18200. Call your
dealer now for a personal, handson evaluation of the 82(X).

i

1

82(X)

technological breakthrough

with bottom line impact. The power of
OP'l'INIOI)- in pure digital.

1991 AKG AcouslKS. Inc

Organ and Optintod are regatered trademarks of AKG AcousMs. Inc
AKG Is a registered trademark of Akustische U. Kino Gerate Ges m D

The OPTI N I OD -F N
is a

with Multiple Personalities.
With most conventional processors, multiple
processing configurations require multiple boxes.
With the 8200's \lultiple Variable Processing (\I\'P)
architecture, processing configurations can be

ps110E @ET7tNG5

changed with
the push of a

OPTIM OD FM

he Processor

TO

H. Austria.
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FCC Update
Satellite DAB proposed

By

Harry

C.

Martin

The FCC

has proposed the allocation of
2,310- 2,360MHz to establish a satellitedelivered digital audio broadcasting (DAB)
service. Existing users of that spectrum
will be permitted to continue operation
until Jan. 1, 1997 or until satellite DAB begins operation. The commission's proposal
would be a major step in accomplishing
its goal to improve the sound quality of
audio services.
In a related issue, the commission initiated a further inquiry to solicit comments
on the technical developments and general policy issues relating to satellite and
terrestrial DAB. The agency wants to re-

fresh its record on DAB developments
since its 1990 inquiry proceeding.

Misconduct reporting
rules relaxed
The commission has relaxed its requirements on reporting non -FCC misconduct
that might bear on the character qualifications of broadcast licensees, permittees
or applicants. Relevant non -FCC misconduct includes all felonies, fraudulent representations to government units, mass
media -related violations of antitrust or
other laws dealing with unfair competition, and a pattern of adjudicated non FCC- related employment discrimination.
Annual reporting. The modified rules
require that final adverse adjudications of
relevant non -FCC misconduct be reported annually. Thus, to exercise the necessary "due diligence;' licensees, permittees
and applicants should conduct annual surveys of all persons with attributable ownership interests. Additionally, those persons surveyed should be instructed to
promptly advise the licensee / permittee/
applicant of any new reportable adjudications. Any new persons gaining attributable interests between annual surveys
should be surveyed at the time they obtain their interests. The commission said
it also will apply the same due diligence
standard in connection with reporting the
denial of federal benefits pursuant to the
Anti -Drug Abuse Act of 1988.
Pending litigation. The commission will
Martin is a partner with the legal firm of Reddy. Begley
Manin. Washington. DC.
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no longer require applicants to report
pending litigation. However, it will retain
the discretion to request such information
and to take appropriate action on a case by-case basis.
Misconduct by related entities. Under
the modified rules, the commission will require the reporting of relevant non -FCC
misconduct that involves non -licensee entities that share an officer, director or cog-

nizable shareholder or partner with a
broadcast entity only where the licensee
principal 1) was in control of the other
non -licensee entity; or 2) was adjudicated to be directly involved in the other nonlicensee entity's misconduct. Whether
such reported misconduct will then affect
the licensees character qualifications will
be determined on a case -by-case basis. It
will take into account the actual involvement in the misconduct of the broadcaster's principal, as well as the person's
involvement in the activities of the broadcast entity.
With respect to parent companies or related subsidiaries, relevant non-FCC misconduct must be reported when I) there
is a close ongoing relationship between
the parent (or non -broadcast subsidiary)
and the broadcast subsidiary; 2) the two
have common principals; and 3) the common principals are actively involved in the
operation of the broadcast subsidiary.
Such non -FCC misconduct would then be
considered relevant to the licensee's
qualifications only where there is a sufficient association between the broadcast
subsidiary and the parent company or related subsidiary.

FCC clarifies main studio rule
The rules currently require licensees to
maintain a "meaningful management and
staff presence" at their main studios.
In October, the commission clarified its
interpretation of "meaningful management and staff presence" by stating that
this requirement may be satisfied through
1) a full -time office worker; and 2) a full time chief engineer who would also serve
as the station's news director during morning and afternoon drive time hours (5:30
a.m. - 9:30 a.m. and 3:30 p.m.- 6:30 p m

Monday through Friday), when the station's news operations originate from its
main studio. The fact that the chief engineer would double as the station's news
director during certain dayparts was consistent with the commission's overall view
that a chief engineer holding managerial
duties constitutes a managerial position.
The commission noted, however, that if
the chief engineer did not perform additional news director duties, it would require the licensee to show that its chief
engineer was authorized to make typical
managerial decisions relating to facilities,
equipment, programming, sales and emergency procedures.
The commission has determined the following list of positions to constitute a
meaningful managerial presence at the
main studio: president or other corporate
officer, general manager, station manager. program director, sales manager, chief
engineer with managerial duties, news
director, personnel manager, facilities
manager, operations manager, production
manager, promotion director, research
director, controller and chief accountant.
Because some of the listed managerial
positions may require the persons occupying them to conduct significant business
outside the office, the FCC will not require
management personnel to remain tied to
their desks at the main studio during normal business hours. Rather, the commission will require management personnel
to report to work at the main studio on
a daily basis, spend a substantial amount
of time there, use the studio as a home
base, and remain responsible for whatever station operations occur from that
studio.
With respect to staff personnel, the commission stated that to the extent the staff
person may fully perform his /her station
functions with additional time to spare,
and coverage of the main studio permits,
the staff person may also engage in activities unrelated to the station operations
(e.g., serving as a receptionist for another local business), as long as the main studio remains attended during normal business hours.

AMPEX REDEFINES THE STANDARD IN BETACAM SP.

Introducing new Ampex 398.
It's like no other Betacam SP
ti ideocassette you've ever seen.
We started with the most demand irg design goal -to be the best of the
best -and we didn't stop until we
reached it.
That's why we engineered a new
metal- particle formulation for lower
dropout performance and increased
durability, specified a new basefilm
for improved coating adhesion and

stability, and developed a new
backcoat for better handling and
reduced wear.

That's why we designed new
cassette plastics for precision
operation, used new materials for
greater reliability, and incorporated over a dozen improvements
to the cassette mechanism alone

for uncompromising dependability.
And that's why we employ the
latest in coating technology, automated

Ampex Recording Media Corporation

401

Broadway. M.S. 22 -02, Redwood City, CA 94063-3199
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assembly, and statistical process
control to ensure consistent performance cassette after cassette.
In fact, from its package to its performance, new Ampex 398 doesn't just
meet the Betacam SP standard, it sets
an entirely new one. And that's the

most exacting standard of all: yours.

AMPEX
1992

Ampex Corporation

Strictly TV
Digital distribution
and routing
Digital video

By Graham Roe and Robin Caine

Early

parallel digital video routers highlighted problems of parallel digital signal
management. They also introduced concepts of clock regeneration and skew errors. Second-generation routers have not
exceeded the 32x32 barrier with dignity.
Most suffer from large connectors and
multiple signal planes. Today, a practical
serial standard using LSI circuitry permits
a single plane router based on analog topology.

Interfacing caveats
Cable and jackfields for a serial digital
environment require a different approach
than analog systems. BNC terminations
show 60dB return losses at 10MHz, but exhibit only 14dB at 270MHz. Low -loss video cable is barely adequate, with 15dB18dB attenuation per 100m at 270MHz. As
a result, most equipment requires input
equalization, even for short cable runs.
Pre -equalization is not practical.
Poor wideband return loss may not be
critical, because transmission losses will
reduce third time echoes well below primary signal levels. Thus, the most important criterion is the ability to recover data
under all conditions.
There are two approaches to equalization. One treats circuits as broadband analog and with established methods to correct amplitude and phase response. An
alternative is adaptive equalization based
on variable gain stages. An adaptive approach is useful when equipment must be
connected to various input circuits. However, it disguises the equipment's vices,
which may produce an unexpected, unwelcome response.
Excessive jitter puts data recovery at
risk. Therefore, an essential building block

for serial digital video is a reclocking circuit to return data to a pristine condition.
For this, a high stability oscillator locked
to the incoming stream can eliminate irregularities and return data to standard
specifications. The data structure of D -1
and D -2 proposals requires reclocking circuitry to cope with long strings of data of
the same polarity, clearly conflicting with
Roe is technical director and Caine is head of digital audio
for Pro-Bel Ltd.. Reading, England.
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demands for rapid locking. If video remains in serial form without decoding,
ASIC devices readily carry out reclocking.
Nothing standards -specific is required.
Systems capable of common NRZI data
formats should handle future digital standards, as well as solve problems if proprietary chips become unavailable.
A signal with a bandwidth of 100MHz
needs different engineering techniques.
Liberties taken with impedance and terminations for baseband video do not satisfy wideband digital signals. Reflections on
traces only a few centimeters long will
matter. Busing becomes high risk, although computer -aided simulation can
predict the performance of proposed arrangements of components and circuit
board traces.

Using basic building

blocks of a serial
digital environment,
the distribution
function becomes

straightforward.
Many system problems await discovery.
Various interpretations of the standards
will lead to different designs. The first
generation of distribution routers must be
designed cautiously. A second generation
will more fully exploit the standards.

Serial digital video DAs
Using basic building blocks of a serial
digital environment, the distribution function becomes straightforward. Power consumption and physical size of DAs demand
less than an analog unit. The card outline
and frame architecture permits direct
placement of analog units. Balanced, transformer- coupled inputs precede equalization and data reclocking. Signals remain
balanced throughout the router to minimize crosstalk and interference. Six outputs are transistor-aided to drive long
lines. Loop-through inputs can be too risky
at digital bandwidths.

It would be helpful if routers for serial
digital video had analog characteristics.
Systems from 8x8 to 256x256 are
needed. IC crosspoints to switch data to
300Mbit /s are available, but they usually
contain large arrays.
Avoid signal distribution on unmatched
lines when designing routing architecture.
Input buffers must drive crosspoints feeding various outputs. With ideal drive impedance and predictable load conditions,
distribution of buffered inputs to small
groups (four) of adjacent crosspoint units
is realized without the risk of most broadband transmission problems.
The connection between crosspoint
units and output buffers is more difficult.
Crosspoints are usually closely grouped to
facilitate input distribution. However, their
outputs may be distributed throughout the
frame /system.
Unmatched motherboard or wiring
methods fail because physical lengths can
produce reflections. One solution is an output busing scheme with matched transmission lines. This technique allows large
switchers in multiple racks without internal impedance problems. Output data
regeneration guarantees the integrity of
data leaving the switcher and confirms
that valid data is present.
Control of these switchers is identical to
or comparable with other systems. A serial
digital level can be added to or replace
parts of existing router systems.

Positive conclusions
Degradation of signals in an analog domain is progressive. Once cable loss, crosstalk and noise have taken their toll, total
restoration of the original signal is impractical. With digits, provided the distortion
remains below a critical threshold, the signal can be restored. Another digital advantage is the ability to multiplex audio and
data with video signals. The optimum approach in a given environment depends
upon the overall system concepts and
plans for expansion of the digital core.

Some things you outgrow.
Some you don't.

The RIS CS Series Digital Intercom System

It begins with a compact 50 x 50 capability;
and can grow to 150 x 150. And beyond.
The CS Series lets you start with the configuration you currently need and expand as your
needs do. Or go straight to the max: a fully outfitted CS9700 system can handle a matrix of over
450 x 450.
Completely adaptable to a wide variety of
production scenarios, its modular design and
user programmability allow you to quickly set
up or reassign your options in real time: point
Antique Msadrag eyuìpnrrn pnAiled Is. Pasek Wireless Museum.

SI.

to point, single point to multi- point, party lines,
IFBs, telephone interfaces, two -way radios and
more. Even just minutes before a deadline.
Find out how flexible and affordable a digital
intercom can be. In New York, call (201) 8916002; in the Midwest (313) 360 -0430; in Burbank,
CA: (818) 566 -6700.
It's one piece of equipment you can depend
on for yearsno matter how

IAUü Park. MN.
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Immumor
re: Radio
Progress toward
in -band digital radio
IBOC AM and FM tests
By Skip Pizzi, technical

editor

Since this column's last look at digital

ra-

dio broadcasting's progress last June, some
significant developments have occurred.
The most noteworthy are the in -band,
on- channel (IBOC) system demonstrations
presented by USA Digital at the NAB Radio '92 show in New Orleans last September. The proponent used on -air broadcasts
to show attendees the current state of development for its Acorn FM and AM IBOC
systems.

Acorn FM system details
The Acorn FM IBOC system test in New
Orleans used the broadcast channel and
audio program of WWNO -FM (89.9MHz).
At the fixed digital receiver in the convention center (approximately eight air miles
from the transmitter site), listeners could
compare the FM signal to the digital, and
view the combined signals on a spectrum
analyzer. The digital signal sounded slightly better. More important, the digital and
analog signals exhibited complete mutual non -interference.
A trip to WWNO's transmitter site revealed that despite earlier expectations for
the IBOC system, the digital signal was not
injected at the exciter, but was combined
with the analog FM signal downstream of
the transmitter. This means that the digital signal requires a transmitter of its own,
albeit a small one. On the other hand, it
also means that modification to an existing FM transmitter or exciter will not be
required, and that more conventional RF
combining hardware can be used to mix
the signals downstream of the transmitters. Although less efficient from a power
standpoint and more costly in conversion,
this could simplify installation and add
reliability and long -term flexibility. (The
WWNO -FM test system literally was installed overnight.)
The need for a separate transmitter involves the Class C RF amplifiers used in
FM transmitters, which do not have sufficient linearity to adequately handle critical, wide-bandwidth digital signals. (This
is similar to the issues faced in digital TV
transmission
see "HDTV: Transmitter
Requirements:' August 1992.) A low -power
Channel 6 TV transmitter was used for the
WWNO installation. It provided more than

-
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adequate bandwidth and good linearity
(running Class AB).
The actual RF combiner used in this system is a special case. Unlike typical combiners, the two combined signals here are at
the same frequency, and they are at widely different power levels (approximately
1,000:1). In the New Orleans demonstration, the FM signal was 18kW TPO, while
the digital transmitter output was approximately 350W. The combiner presented
less than a 1dB loss to the FM signal, but
a hefty 13dB loss to the digital signal.
Thus, the digital signal's actual TPO out
of the combiner was only about 18W (ERPs
were 50kW for FM and approximately
50W for digital.) An improved combiner
design with reduced losses is possible.

The audio quality

of

the digital AM
broadcast was much
improved over the
standard AM signal.
"Hula" modulation

Another wrinkle in the Acorn FM system is the addition of more spectral redundancy. Instead of its previously announced
21- orthogonal carrier system, the format
now employs 42 carriers, duplicating the
same 21 carriers above and below the
channel's center frequency in order to increase frequency diversity. Occupied
bandwidth approaches 350kHz, which remains within the FM mask because of the
digital carriers' power level of -35dB or
lower relative to the FM carrier.
Furthermore, to combat the worst -case

multipath condition known as stoplight
fade, the 42 carriers are no longer at fixed
positions within the channel. Rather, their
center frequencies are continuously shifting. The reference signal governing this
carrier shift is simply the analog FM deviation. (The wiggling look of these shifting
carriers on the spectrum analyzer gives
rise to the name "hula" modulation.)
According to the designers, a few elements have yet to be added to the sys-
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tem that will further increase its robustness and resistance to multipath. Once
complete, the system's multipath mitigation may rival that of much wider bandwidth formats, such as Eureka 147.

Acorn AM
The development of an IBOC AM system is about a year behind the FM system,
according to USA Digital engineers. Therefore, the developer is less forthcoming
with system details at present. Nevertheless, the on -air demonstration of its work
in progress at Radio '92 was a significant
milestone. Unlike the FM broadcast, the
AM test was not on- channel with an existing AM station, but was contained on
a standard AM channel (currently unoccupied) in the expanded band. It duplicated the signal of New Orleans AM station
WNOE (1,060kHz) in digital form on
1,660kHz. WNOE's audio program was fed
via a digital land line from the station's studios to the low- power, digital AM transmitter located on the roof of the convention
center. Standard AM and digital receivers
were available to compare the two signals.
Also unlike the FM system, the audio
quality of the digital AM broadcast was
much improved over the standard AM signal. The digital AM system's 15kHz stereo, 96dB S/N performance had the greatest industry resonance at these demonstrations, especially with regard to the
potential market value of AM stations.
l'he system's designers still have much
to accomplish. Although the bandwidth
obstacle has been overcome (the system operates in 37.5kHz, which is within the NRSC -2 AM mask at the low
power level used), an on- channel arrangement showing signal extraction and freedom from interference has yet to be
demonstrated. However, an encouraging
sign was shown in the New Orleans test
the digital signal on 1,660kHz sounded like simple white noise when tuned in
by a standard (expanded band) AM radio,
indistinguishable from any other vacant
channel on that end of the dial.
The industry
and for that matter, the
world
is closely watching the continuing development of these new formats.
More on digital radio next month.

-
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Management for Engineers
Dealing with the
difficult employee
The passive -aggressive employee

By Judith E. A. Perkinson

Passive- aggressive people are one of the
most difficult types of problem employees.
You may know someone who fits into this
category. However, passive- aggressive
people are not easy to describe. They are
the employees who never finish the job
but won't take responsibility for their poor
performance. Dealing with them can be
an elusive and time-consuming process.
Passive- aggressive employees use pat
answers when the work you asked them
to do wasn't finished, wasn't on time or
wasn't done correctly. Although many of
us occasionally use the following phrases,
they are standard responses for the passive- aggressive employee:
was going to do it next /later/
tomorrow.
I forgot.
I didn't understand what you wanted.
You didn't tell me that.
I thought you wanted me to wait until...
You want that now?
I'm sorry.
I

I'll try harder.

Sad, but true
The problem is passive -aggressives employees are not sorry, they will not try
harder and they probably will not change.
Why should they? Their behavior is effective at getting them out of work, responsibility, new assignments and trouble.
As a supervisor, you may have the least
success in changing this type of employee. Passive-aggressive employees provide
their own self defense. After all, how can
you blame or discipline someone who
didn't understand, was just about to do
something, didn't hear you, or is repentant and vows to try harder? In addition
to sounding sincere, passive- aggressive
employees often are nice, polite people.
They don't cause trouble; they simply
don't pull their weight or take responsibility for their actions. These factors make
them difficult and frustrating to supervise.

Dealing with
passive- aggressive employees
A passive- aggressive employee can be
Perkinson is a senior member of the Calumet Group Inc.,
Hammond. IN.
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dealt with in several ways:
Understand the task you are undertaking. First, decide if you want to tackle the
passive- aggressive employee's unsatisfactory work performance. They are frustrating to work with, but even harder to dismiss. Passive- aggressive employees are
successful because they wear people
down. Do not attempt to discipline them
and quit before you finish. You will only
make the situation worse, because you
have allowed the employee to succeed
once again.
Develop a strategy. Begin with a review
of the 5 -step employee improvement process. (See "Management for Engineers :'
Oct. 1992.) Once you understand the process, begin your work.

When the situation

becomes difficult, this
type of employee may
accuse you of
miscommunication,

unfair treatment or
discrimination.

Define your goals. Select three or four
areas for improvement. Be sure to include
timeliness and accuracy. Next, make a list
of the possibilities, then choose those that
have the greatest impact on other business
operations or co- workers. By doing this
you will justify why you want a change
in the employee's work habits.
Plan the conversation. Passive- aggressive employees have a knack for sidetracking the conversation. Diverting attention
is a survival skill. Be ready. Practice keeping the conversation focused.
Begin the process. Call the employee
into your office for a private conference.
Don't discipline employees in public. Explain that you have identified areas in the
employee's job performance that need improvement. Define them, and be specific
about how you will monitor progress and
when you will meet again. Emphasize that
you want the employee to improve.
Be specific. "I want all of your reports
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on time" is too general. Instead, tell the
employee, "Have your monthly inventory report in by the second Tuesday of each

month:'
Don't blame. Focus on behavior and the
effect of that behavior
not right or
wrong. For example, say, "I don't want to
blame you, I want to discuss the effects
of your behavior:' By not attacking the
employee, you will have more success.
Avoid being put on the defensive. The
employee's initial reaction to being criticized may be to accuse you of trying to
be hurtful. Regardless of how you feel
about the employee, continue to stress
that these problem areas must be improved and that it is not personal. This is
a good time to explain the effect the employee's behavior is having on the department and /or co- workers.
Document everything. Put your expectations into writing. Also, keep notes on
your conversations with the employee. Be
sure to follow your company's personnel
disciplinary policy. This documentation is
your protection. When the situation becomes difficult, the employee may accuse
you of miscommunication, unfair treatment or discrimination. If you properly
document the process, then the employee will not have a case against you.
Follow the 5-step employee improvement process. By using the 5 -step employee improvement process with a passive aggressive employee, you are protected
from being accused of mistreatment or discrimination. Repeat the process until an
adjustment is seen in the employee's behavior, or the person is terminated.

-

No easy task
This task is neither easy nor a guaranteed overnight success. However, if you
are persistent, your problem will be
solved. Genuinely confused employees
will change their behavior when their expectations are clearly defined. Passive aggressive employees often will find another job when they realize their tactics
aren't working.
Next month, we'll examine employees
with substance abuse problems.
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Circuits
Numbers and counting

By Carl Bentz, special

projects editor
one "2" and one "1" or 111. Forty is
one "32" and one "8" or 101,000. Needless to say, the number of positions quickly
gets out of hand.
Let's try numbers based on eight, that
is, units, eights, sixty-fours, etc. There are
the octal elements 0, 1, 2, 3, 4, 5, 6, 7.
When each of these elements has been
used once, we arrive at one "8" or 10.
Eight "8s" is 64 or 100. Nine "8s" (72) is
"4;"

Most of us grew up learning to count by
tens. Was it a matter of convenience because the majority of people have 10
fingers and 10 toes? Evidence exists that
units of five were once an important
means of counting. (Modern man has always had five digits on each hand and
each foot.) With the recent trend of expanding digital technology, a new way of
looking at numbers is helpful in understanding how things work.
Our numbering system contains 10
unique counting elements: 0, 1, 2, 3, 4, 5,
6, 7, 8, 9. These can be used to form any
number by the manner in which they are
positioned. As long as a single element is
used, we are working with units, as we
were taught in elementary school. But
what happens when there are no more
units that is, our number 10? Some confusion exists here because our decimal
number system is based on 10s.

-

This cuts down on the position values,

110.

presents problems.
To go another step, to a system based
on 16, there are the hexadecimal counting elements of 0, 1, 2, 3, 4, 5, 6, 7, 8, 9,
A, B, C, D, E, F. In other words, what is
usually called 10 becomes the element A.
Ten in hex is really one "16" and no "1."
How about AE? Ten "16s" and 15 "Is" (165)
and 16 "16s" is one 256 or 100. This is the
basis of almost all computers in operation
but

it still

today.

Bits and bytes
In digital work, the smallest piece of information is the bit. That single bit can in-

Our numbering system
contains 10 unique
counting elements: 0,
1,

-

2, 3, 4, 5, 6, 7, 8, 9.

For the moment, let's call 10 a decade,
consisting of 10 units. Fifteen is one decade and five units; 20 is two decades; 73
is seven decades and three units. Going
farther, a decade of decades (100) is one
century. And so it goes, with each position having a specified value.

better understand digital concepts,

it

is helpful to count in several different number systems. (See Table 1.) Each system is

based on the same concept as the units,
decades and centuries. The primary systems in use are binary (2), octal (8) and
hexadecimal (16).
For binary, there are only two counting

-0

elements
and 1. For convenience, the
value of positions as ones, twos, fours,
eights, sixteens and so on are determined
by the positions of the two elements. That
is, 10 is one "2" and no "1." Seven is one
16
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Decimal

Zeros and ones
To

dicate the status of a switch on or off.
This is workable, but if a large number of
single bits must be used, the work isn't
done as fast. For that reason, bits are combined into nibbles, bytes and words. In other words, instead of single bits, we consider several bits simultaneously. Rather
than working with a bitstream as a series
of single events, we work with eight
streams in parallel, where a small portion
(1/8th) of each event arrives simultane-

Binary

Octal

Hexadecimal

0000

00

0

0001

01

1

2

0010

02

3

0011

03

3

4

o100

04

4

5

05
06

5

6

0101
0110

7

0111

07

7

8
9

1000

10

1001

11

10

1010

11

1011

12
13
14
15
16

1100

1111

12
13
14
15
16
17

8
9
A
B
C
D

10000

20

Table

1101

1110

1.

Different numbering systems.

6

E

F
10

ously on each of the eight streams.
If Os and is only are used, there are 16
ways that four positions (a nibble) can be
filled using the two elements. By using two
sets of four bits (a byte), 256 different combinations (zero through 255 or 00 to EE)

are derived.

In digital work, the
smallest piece of
information is the bit.
If you're familiar with PCs, you probably know that the 8086, 6502 and 6800
series microprocessor chips operate on 8bit architecture. More recently, the 80286,
80386 and 68000 series devices work with
I6-bit information. Only in certain cases
have those been put through their paces,
because a majority of programs used with
PCs today are still written for the 8-bit concept. Now the 80486 offers 32 -bit architecture and a 64-bit device has been
promised within the next year.

Processing potential
What does this mean in terms of operating potential? For each additional bit,
the total possibilities are doubled. For N
bits, there are n2 conditions. In one clock
cycle, the 80486 can deal with 32 times
the information of a single switch, four
times that of an 8086, assuming the same
clock rates.
To our advantage, technology permits
the 80486 to operate at speeds eight to 10
times faster than the 8086, for a conceivable speed increase of 4x10 (bit width x
clock rate).
Starting in January, the "Circuits"
column will explore the world of digital
circuitry, from the basics of logic gates to
the mysteries of a digital VTR or CD system and beyond. Combinations of these
gates are what makes much of our world
tick. Join us in this journey into today's future and tomorrow's reality.
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Troubleshooting
Maintaining telephone
systems
PBX-to-phone interfacing

By Steve Church

This month's column examines the

telephone sets that are connected to PBXs.
Unlike the old mechanical key systems,
modern PBXs use sophisticated serial data
schemes to allow the phones to communicate with the main PBX box. The technique is similar to the data communication that connects modems to PCs.
Unfortunately, PBX manufacturers do not
use a standard (a problem that may be resolved in the future with the introduction
of ISDN).
Although the systems are tremendously varied, in all cases the cable from the
phone closet to each phone must convey:
power to operate the phone.
a 2 -way data path to signal user actions
from the set to the switch, and operational and display status from the switch to
the set.
the speech audio.

How it's done
The following is a brief listing of the approaches used to accomplish this:
Each function placed on a separate pair.
The early electronic phones used a separate pair for each of the three functions,
and thus required three (or more) pairs.
The center pair on the modular plug (RJ11) is typically used for audio.
Two pair, phantom power. The most
common approach used for electronic
phones is the 2 -pair, 4 -wire scheme. In this
scheme, the audio and data each use one
of the two pairs. The power is "phantom,"
applied between the two pairs in a way
similar to the method used for the phantom powering of condenser microphones
in studios. A transformer at each end of
the audio pair permits the phantom power to be added. The data pair will probably use resistors to obtain a "center tap;'
rather than transformers, because the data
signal has a DC component that could not
pass through a transformer. (See Figure 1.)
Two pair, power not phantom. Some
other 2 -pair systems also put the data on
one pair and the audio on the other, but
place power directly on only one of the
pairs. If power travels on the audio pair,
that pair resembles a central office line,
allowing phone ports to be universal ei-

-

Church is president of Telos Systems. Cleveland, OH.
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ther single-line sets or feature phones can
be plugged in without hardware changes

Usually, you'll find the problem to be
wiring. But if the problem is either the

in the PBX.
Data over voice. One system uses a
unique scheme that requires only one pair
for all three functions. The data is
amplitude -shift modulated onto a 32kHz
carrier "over voice:' and then the combined voice and data are AC coupled
across the DC power voltage.
Pure digital. The most advanced systems use a pure digital bitstream for voice
and data. Each phone set contains codecs
for conversion to and from the analog and
digital domains.
Once you know a bit about how your
phones work, you should be ready to tackle troubleshooting. Fixing a non -working
phone starts with tracing the path from
the PBX to the phone jack. The best troubleshooting tool may be a known good
phone, which can be connected at various points along the path. Should the
phone substitution method fail, further insight into the problem may be obtained
by using test equipment, such as VOMs
and oscilloscopes. With scopes, a balanced
input is usually required to properly look
at the phone line signals, because a connection to ground can often disrupt operation.

phone set or the PBX module, a replacement may be available from one of the
sources described in last month's column.

Audio performance
A common troubleshooting concern for
PBXs at radio stations is the system's audio quality when calls go on the air. Unfortunately, troubleshooting here is primarily a matter of pre -purchase prevention. Designers of business phone systems
generally pay little attention to audio quality. They don't expect calls to be heard on
anything other than the phone's handset
or a small speaker. The usual impediment
is noise, most often the result of the data
signals leaking into the audio. Sometimes,
buzz from the power supply finds its way
into the audio. Often, frequency response
is limited by undersized line -coupling
transformers or from other causes.
Few PBX manufacturers publish specs
on audio performance. Ask your dealer to
try getting you audio performance data.
If nothing is available, measure and audition a system before you purchase it.

+V TO
POWER
PHONE

+V SUPPLY

AUDIO

PAIR NO.

FROM PBX

1

AUDIO TO
PHONE SET

DATA
FROM
PBX
DATA TO
PHONE SET

DC RETURN

Figure

PHONE SET GROUND

1. A common electronic phone wiring scheme using two pairs and phantom power. (Diagram shows data flow in only one direction for simplicity.)
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Technology News
N -Way

technology

More on the TeraSwitch

By Curtis Chan

Last month

we began discussing some
foibles of networking systems and hinted
that a new development could handle signals from voice to HDTV simultaneously.
With the best parts of ethernet and token
ring, N-way technology would satisfy local to wide area networking.
Imagine a number of modules that can
be linked and controlled easily by a reliable broadcast (all server/client messages
will be sent and received accordingly) protocol. These modules can be integrated
into existing telephone systems. The modules can be ganged and linked to reduce
the 'hopping number' (the number of
jumps needed to reach a predetermined
destination). The cost savings to the broadcast and telecommunications industries
can be substantial.

The solutions
Recently, International Network Communications, a start -up company in Irvine,
CA, patented a Reliable Broadcast protocol and is developing support software
for release during the first quarter of 1993.
The potential benefits of the protocol and
subsequent software, and the coming of
the TeraSwitch concept, can have enormous implications for the broadcasting
and telecommunications industries.

The software solution
For the problem of 10 friends example
(which was discussed last month), the new
solution uses a coordinating computer approach with a transparent software protocol. That is, a software shell resides be-

low and envelops the current ethernet or
token ring application and its respective
programs. Little or no modifications to the
existing software base are needed. From
the "friends" scenario, friend and friend
2 must obtain a global message sequence
(GMS) number from the coordinating computer prior to sending their invitations.
The targeted parties then determine
which invitation they should accept, based
on the GMS, and go to the party of choice.
In a server/client relationship, there are
distinct advantages. The server provides
the following functions:
1
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Manages group communications or
conferences.
Maintains and grants the GMS, conference record sequence and time infor-

puters or intelligent processors (IPs). Each
IP serves one of the user units. Information from a user computer is sent to its tiny
computer on a one -to-one basis.

mation.
Handles abnormal or error situations.
Acknowledges, temporarily stores and
retransmits stored broadcast messages
to clients who missed the broadcast.
The client also provides certain guarantees to its users or programs:
The proper sending of conference
messages.

Selective reception of conference
messages.

The concept is simple, but it has a direct impact that can save networks and
companies thousands of dollars in a small
environment and millions of dollars on a
network or national level. Low -cost PCs,
MACs or workstations can serve in place
of minisuper or mainframe computers to
perform the housekeeping by just adding
more as the need arises. The direct
benefits are:
reliable broadcast of all messages and

information;
automatic message serialization;
network journal for recording and playback of broadcast messages;
parallel operation; and
WAN -simulated broadcast.
For example, imagine a chief editor
reading through various important news
releases from a dozen correspondents. He
decides to go to lunch and turns off his
computer, then later trips on the cord, disconnecting himself from the network. It
takes another five hours to get him back
on -line. Under the new system, all of the
previous information up to the point of his
coming back on -line will be updated automatically. Also, he has the ability to link
as many of the correspondents on -line
with him to create a "conference" where
everyone can communicate in real time,
an impossibility in today's environment.

Wiring the hardware
The TeraSwitch combines favorable
aspects of ethernet and token ring, while
eliminating their drawbacks. Its topology
connects all user computers to a central
switch, which contains many tiny corn-

Substantial savings
are possible if you
could route and switch
a multiplicity of
signals within a single
integrated
environment at low
cost and size.
Inside the switch the IPs are connected
to each other in at least two ways. One
way is in ring fashion, similar to a token
ring, but dateless. The other is through a
common cable similar to ethernet, but collision less. This concept separates the
mechanisms for circulating tokens and for
sending and /or receiving data. The data less token ring carries no user data or messages. Likewise, the collisionless ethernet
experiences no data collisions. This arrangement simplifies logic and increases
data throughput. Because data communications occurs mainly inside the switch er, there can be multiple tokens and multiple collisionless ethernets. Collisionless
ethernet cables can be dedicated to video (HDTV), addressing, control and voice.
The result is a direct replacement of existing ethernet and token ring networks,
as well as the existing telephone systems.
The TeraSwitch has the potential to
combiné data networks used in computers, as well as voice and cable networks. The impact on telecommunications
and TV industries would be staggering. If
this hybridization of two networking technologies bears fruit, the solution promises
to drastically cut the cost of implementing on -line transaction processing systems,
distributed databases and fault -tolerant
systems, expanding networking capabilities far beyond today's systems.
Editor's note: The author would like to thank Larry Tseung,
president of Multipac Inc., Irvine, CA, for providing information for this column.

If Television News
had this baby back
in the "good ole days ",
those days would have
been so much better.
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Upgrade your stereo audio to full parity with your video
using the Auditronics 900 Series of audio consoles.
Designed specifically for Stereo TV & TV News
Up to 320 Addressable Input Sources*
Optional Computer Set -up Memory with Read -Outs
Optional Multi -Level House Router Access
Model Dependent

What does your crystal ball show you? Does it display
clearly how technology will affect production and
broadcast facilities? If it does, you could
make a lot of money selling advice.

"Perspective: An Industry in Transition"
"New Technology for Broadcasters"
`Interactive TV: Tomorrow's Opportunity"
"Satellite and Cable Radio: The Next Frontier"
"Staffing Issues for the '90s"
"Building for a High- Definition Future"
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ven if you don't have a crystal ball, this month's issue of Broadcast
Engineering can help you better understand where technology is moving the industry. I say moving the industry because technology now
moves us, we are no longer pushing forward the edge of development.
That's not so bad because, in many cases, it allows the industry to take
advantage of developments from other areas. The result is that new
products are available to us faster and at lower costs than might otherwise he possible.
To help you plan for your facility's future success, six articles are
offered. First, we'll take a peek inside the recently completed survey
on broadcast equipment purchases. Stations are not hunkered down
as many would have us believe. Rather, many stations are planning ag/ressive purchases for 1993, which may signal the long -awaited turn YoiyLnd. See "Perspective: An Industry in Transition" for details.
"l'w Technology for Broadcasters" examines some of the latebreaking ideas that soon may be implemented in production equipment. From miniaturized cameras to solid -state storage systems, exciting new hardware is just around the corner.
TV stations and cable systems could have a new source of revenue
if they're smart enough to jump on the bandwagon early. "Interactive TV: Tomorrow's Opportunity" explains how interactive services
operate and how the broadcaster or cablecaster can participate. It appears to be an inexpensive technology to implement, and holds the
promise of profits with little risk.
For those who enjoy an even more futuristic and potentially profitable venture, there is satellite and cable radio. Don't say these systems
won't happen. Where there's a dollar to be made, someone will try to
profit. "Satellite and Cable Radio: The Next Frontier" explains two technologies that could affect all radio broadcasters. Don't be left in the
dark, learn how these systems work and if they hold potential for your
station.
Protecting your turf has been a common theme for the past five years.
Layoffs and automation often went hand -in -hand. That isn't necessarily the case now, as articles in this magazine will show. Even so, changes
in staffing will continue. As facilities seek further productivity improvements, how will your facility respond? "Staffing Issues for the '90s"
offers some hints to help protect your staff while recognizing the need
for efficiency.
We end this month's feature lineup with an introduction to next year's
coverage of HDTV or ADTV, as some are now calling it. "Building for
a High -Definition Future" outlines how BE will bring readers a 12 -part
series on high -definition technology. The coverage will provide important information on the technology of HDTV and how your facility can
plan for it now. From transmission to production, the hardware needed
to implement HDTV will be covered. Don't miss this coverage in the
"Strictly TV" column each month.

-

Brad Dick,

editor
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"Northern Alaska, is

harsh, unfor-

a

giving country," says Frank Bello. "Make
a mistake and you pay for it. That's why

it's critical I carry
durable equipment. And why

I

choose to use Sony

Professional Hi -8
Videotape."

Unless you
enjoy sub -zero
temperatures, ice,
and blinding snowstorms, we suggest

you take Frank's
word on the reliability of Sony Hi -8.

President

He's the

of the Association
of Visual Commun-

icators.

To

in only the most

WHAT THE
CARIBOU OF
NORTHERN

ALASKA

TAUGHT US
ABOUT HI -8
VIDEOTAPE

produce his latest video

documentary, he had to go well above the
Arctic Circle, following Caribou herds to
areas that could only be reached by
seaplane, raft or on foot.

If something went wrong, Frank was
out of luck. The nearest repair shop was
over four hundred miles away, across
frozen Tundra. Thankfully, Sony Professional Hi-8
SONY

SONY
Eli

Videotape

L

perform-

II

ed admir-

E6-60HMEX

The new Hi -13 HMPX and HMEX

ably and

videocassettes and exclusive Sony

Frank got
his footage on the first try. Time and
time again. With a sharpness and clarity
he found nothing short of astounding.
album case

"It's smaller, lighter and much more
rugged than 35mm," he notes.
,wr
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Producers like Frank Bello inspire us
to continually improve our Professional
Series Hi -8 HMEX tape. They are a new
generation of evaporated metal tapes
that produce high

density recordings of unrivaled
quality and unpre-

cedented signal to -noise ratios.

And the improvements don't
stop there. For
editing and cart
machines, we've
also made

a

more

resilient profes-

sional metal particle tape.
And our new
HMPX Series sets industry standards for
greater durability and lower dropout rate.
At Sony, we take the needs of people
like Frank into account when we design
the shells and packaging for our tapes
too. Our shells are equipped with an antistatic lid, to further guard against dust
and debris, and come with a unique
professional album case.
Improvements that come in handy in
Northern Alaska, where the climate can
quickly change from rain to ice. And
where below freezing temperatures, dew
and moisture create real problems for
once -in -a- lifetime footage.
As Frank Bello has discovered, it
truly is an unforgiving country. But with a
tape as rugged as Sony
Hi -8, you'll never have
SONY RECORDING MEDIA
to make any apologies.
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The

Indusùy Standards have

Change

will provide readers with

a detailed look
at the equipment broadcasters are plan-

ning to purchase.

Survey overview
Table

gives a summary of the planned
spending trends. The results are shown for
radio and television, broken down by market size, for the 1992 actual expenditures
vs. 1993 planned equipment spending plans.
For TV stations, the 1993 equipment
budgets are 14% higher than the amount
spent in 1992. In the below top 100 markets, planned spending is slightly lower
but still 13% higher than last year. Re1

member that the financial data is being
reported as averages, which is different
from the median values used for some of
the other data in this report.

The predicted growth
in equipment spending
for next year is far

ahead of anything

we've seen recently.
Radio spending varies widely based on
market size. The top 50 radio markets
plan to spend 47% more in 1993 than they
spent in 1992. That is perhaps the best

ow they re

also available in BLACK.
A lot of microphones have come and gone, but
the Electro -Voice 635A and RE50 have remained
a

constant. Until now.

Don't panic! The 635A and RE50 are still designed
specifically to meet the challenging, "real-world" rigors

of broadcasting on location. The only change is that
both are now available in black,

as

well

as

their original

news we've heard in a while. Stations in
the 51 -100 markets plan on spending a
healthy 14% more in 1993 than they did
last year.
The below top 100 market radio stations
plan on spending 12% less than they did
in 1992, confirming the delicate nature of
stations in the smaller markets. This is not
surprising, considering their fiscal constraints and limited budgets.
Nonetheless, the overall market trend is
up. Measured across all radio and TV stations markets, planned equipment spending for 1993 is 14% higher than actual

expenditures for 1992. This is exciting
news for stations as well as equipment
manufacturers.

fawn -beige color. Everything else is exactly the same.

Debuting more than two decades ago, field and ENG crews
quickly adopted the 635A and RE50

as

industry standards,

instantly recognizing their trendsetting shape and design,
unmatched reliability and clean sound. And they continue to

industry standard like no other microphones!

set the

When there is only one chance to get it right,
the 635A and RE50 remain the choice

or beige
Ekctro-Voia,

-

-

inc.] MARK

IV company. 600 Cccil St., Buchman, Ml 49107

616-695.6831
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In Canada. 613-382-21-11

Consultants and
contract engineers
The technical community has expressed
serious concern about the use of consultant and contract engineering personnel
at radio and TV stations. Many have perceived that the use of consultants had increased. The survey highlights some
trends in this area.
In 1991, 31% of TV stations reported using an engineering consulting service.
This number was fairly uniform across all
markets. Not surprising, the smaller the
market, the higher the use of consulting
engineering services. This year, that figure was down only slightly to 30 %. A coin-
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measure for accuraei

Designing and producing superior test instruments that are the industry
Perlornlance engineering is clearly seen
in ShihaSoku's CM205N Auto Setup Color

Monitor. h reproduces images with the highest
Color and Luminance Fidelity.. but never adds
or masks even minor video defects.

separate settings without using Auto Setup.

High Voltage Ream current detection circuitry
ensures better Luminance stability plus higher
luminance performance no SR1l.).

í'M201 N. l4" CM 14IN. and Al ulti- standard
CM202 and 01141. all 7(k) IV line ('Ra.
Lasts Too Long
ShihaSoku's m.mitor design philosophy..
Tot and Measurement prcci:i m.

Standard Ieatures /Options
Only True .VT.SC :Monitor

anchored in

+

3

Composite Video inputs

to 1,iving video pros the means to
video signal tor ANY Ilaws or e Tors.

is dedicated

Utilinng lest and Measurement expertise.
ONLY .Shihati'oku manufactures monitors to
true.\'TS( specifications. iheN'TS(' Decoder
itts I Q Chroma Demodulation. tuned to
Human-Eye color perception, for richer, more

+ Component and ROB inputs
+ l' C input
+ DI Component Digital Option

inspect

+
+

accurate Chroma saturation with less cross color noise. The 205 has excellent Luminance
= reyuency response and uses a 0.2$mm Dot

+
+

of reliable. stahl: service. You get longer-te-m
stability. sharper f.xus and resolution. and
higher lunlinanæ control. which truh let :ou

'itch. 20' Precision In -Line Dot ('RT. able to
display over 900 TV lines with Adjustment

+
+

Free Convergence, accurate to +0.2mm.

+

+

+
Auto Setup -Plus
ShihaSoku's Auto Setup system provides
:cute accuracy and longer-term color temper-

dun: stability with impeccable chromaticity

!production. to +0.002 points on the CIF x y
:ule
accurate as the hest color analvver.
Inlike other systems, the Optical Sensor and
71. circuitry reduce measurement errors from
Impensation adjustments and eliminate optiII lifters in the probe. Auto Setup operation
executed with an internal CAI. signal
1ertor. Five Color temperature memories
tore Contrast and Briehtness data. the R.G.R.
air and Bias levels. Manual Front panel

)ontrols have Preset

'X

CAI, switches for two

+
+
+
+
+
+
+
+

Digital Option
,Auto Setup on any Input Signal
PAI. Decoder Option
Dynamic Double Focus system
Videhand CC'I) Comh lifter
3 Line Comb lifter
High Voltage Protection
HV Stand-by function (Saves CRT life)
Power supply monitoring & protection
Sync. Burst circuit monitoring
Automatic Degauss operation
Chroma (lain compensation circuit
Variable Aperture compensation
Color Mono Split Screen function
Independent Preset LINCAI. switches
Residual Suhcarrier indication
1)2. 1)3 Composite

a

There are many p cture monitors. hut only one

line of Reference Quality monitors offers years

see

what you've been missing in your side.)

signal. Optimum ShihaSoku performance

is

demanded by top professional& In tact. sure
users report has ng our monitors On -line or

over

a

Decade. It seems the only slay to gm a

new one into service

is by

engineering the

Advancements you need.
Find out more about the monitor that I :ts
what you need to see
you
circle the
reader service ca-d number below.

s:

Visil Booth #16619 at NAB '93

H V Pulse Cross modes

Full line of Companion Models
The Multi-standard CM216N (900 IV line
CRT) provides NT SC PAI and Digital input
options. Automatic sync detection switches
between NTSC and PA I.. 525 625 lormats.
Other Auto Setup models include: the 20"
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12509 Beatrice St, Los Angeles, CA 90066
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WHEN YOU

WANT MORE
THAN

JUST

AN ANTENNA
JAMPRO has been providing the
broadcasting industry with state -

of- the -art antennas for over
35 years, longer than any other
US antenna manufacturer. With
over 3000 antenna systems delivered, at JAMPRO you don't just
buy an antenna, you invest in

experience.
Many facilities are buying the latest in technology to leap -frog their competitors. Shown here are
before and after photographs of a new post -production suite at Realtime Video.

JAHD CP
Arrowhead
Screen Dipole

THE LEADERS IN

ANTENNA
TECHNOLOGY
Complete line of FM & TV
broadcast antennas
RF components, Filters
& Combiners
Modern 7000 ft FULL SCALE
test range
Directional antennas and
pattern studies.
Call or fax us your
needs today.

(916) 383 -1177
Fax (916) 383 -1182
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/IAoA
vr
v
A

ANTENNAS,

INC.

6340 Sky Creek Dr.
Sacramento, CA 95828

parison by markets shows similar usage
of this talent as in last year. Overall, less
than one -third of TV stations reported using consulting engineers.
However, that was not the case for radio stations. A steady increase in the use
of consulting and contract engineering
personnel was seen. Measured over all radio respondents, 44% reported using consulting engineers in 1991. This year, that
number increased to 46 %. Looking at this
data by market size shows a different
picture.
Top 50 market stations increased their
use of consulting engineers to 55 %, up
from 47 %. The 51 -100 market stations increased their use of consulting engineers
from 33% to 45 %. The small market stations, below top 100, increased their use
of consulting engineers from 36% to 44 %.
This year's survey also asked about the
use of contract engineers. Interestingly, TV
stations use them less than radio stations.
Use of contract engineers in TV stations
ranged from 18% in the below top 100
markets to 26% in the top 50 markets.
Twice as many contract engineers are
used in radio stations located in the below top 100 markets as in the same-sized
market TV stations. These smaller stations
represent the largest users of contract engineering personnel. A full 37% of these
stations report using contract engineering
personnel. In the other two markets, approximately 29% of the stations use contract personnel.
When looking closer at how contract
work plays a role in station operation, consider the following. Contract work accounts for approximately 13% of the work
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done in TV stations. When asked what
percent of their station's technical maintenance is performed by contract engineering personnel, the smaller below
100 market stations reported 53 %. This
means that more than half of the technical work is being done by non -staff personnel. However, even the top 50 market
stations use such workers. These stations
say that 33% of their technical work is
handled by contractors.

For TV stations, the
1993 budgets for
equipment are 14%
higher than the
amount spent in 1992.
Looking at the entire radio station market, 51% of the technical work is handled
by contract personnel. These figures point
to a gold mine of opportunity for those BE
readers who would like to own a business.
In addition, respondents were asked
about staff sizes. For television, you can
take the below top 100 station staff size
of six and double it each time you increase
in market size. Measured over all markets,
an average of 15 people work on the TV
engineering staff.
Radio stations continue to have small
technical staffs. Measured over all markets,
two people are employed on each station's
staff. The top 50 market stations have an

Nature has its own
professionals of
sound and vision.

The wonders of sound and vision found in nature are
hard to reproduce. In fact, if anyone has come close its EEV.
Whatever your broadcast requirements, you'll find
EEV has the technology to match. High- efficiency
UHF Television Klystrons from 5kW to 70kW for
Television Transmitters. A range of Broadcast
Tetrodes and Vacuum Capacitors for AM and FM
transmitters, and Leddicon' camera tubes to fit
virtually every broadcast color camera available today.
Our experience is the key to technological leadership.
Our manufacturing know -how ensures the
highest quality and reliability.
Above all, our professional dedication
to our customers' needs makes us the natural choice
of broadcasters the world over.
Leddicon is the Registered
Trade Mark of EEV Lead Oxide
Camera Tubes.

FFV

Technology for the Broadcast Industry
USA: EEV Inc, 4 Westchester Plaza, Elmsford, NY 10523. Telephone: (914) 592 6050 or 'Toll Free 1- 800 -DIAL EEV Telex: 6818096 Fax: (914) 682 8922
CANADA: EEV Canada Ltd, 67 Westmore Drive, Rexdale, Ontario M9V 3Y6. Telephone: (416) 745 9494 Telex 06 989363 Fax: (416) 745 0618
UK: EEV, Waterhouse Lane, Chelmsford, Essex CM1 20U, England. Telephone: (0245) 493493 Telex: 99103 Fax: (0245) 492492

Subsidiary of the General Electric Company plc of England.
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Weighted

Weighted
Grand

Weighted TV
Subtotal by
Total by
Market Rank Market Rank

TV
Top 50

51

Radio
TV
TV
Top
Below
Subtotal by
to 100 Top 100 Market Rank

Radio
Below

Radio

Radio
Top 50

Top
51 to 100

Top 100

Base = all respondants.
1992 Actual

$57,607

$267,631

$397,735 $258,057 $120,450

$25,674

$46,540

$24,388

$19,404

1993 Forecast

$65,476

$304,431

$452,942 $293,208 $136,667

$29,144

$68,627

$27,895

$17,074

140/0

14%

13%

14%

47%

14%

Increase 1992 Actual
vs. 1993 Forecast

14%

14%

<12 %>

Table I. Summary of budget trends.

Every Major Network in America
has selected 360 Systems' DigiCart'
over all the rest. And for some
very good reasons. DigiCart stores
up to 8 hours of stereo on its internal hard disk. For fast access
to spots, it wins the race. For
sonic quality, it's the best. All this,
and it's easy to use. But don't
take our word for it. Ask for a

demonstration in your studio,
and learn firsthand why it's the
best-selling hard disk recorder in
the world. One more bit of good
news: DigiCart is priced from only
$5,490- including hard disk.
wiks,

,
®

$5.490 is a complete record/play stereo system including 230 MB hard disk and Bernoulli cartridge drive.
$3,995 when supplied less hard disk.

ep.

18740 Oxnard Street. Tarzana. California 91356
Phone (818) 342-3127 Fax (818) 342 -4372

DigiCart systems expand to 48 hours
of random access. 20 kHz stereo.
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average of three, and the 51 -100 market
stations have an average of two. The
smallest stations report an average of one
person on the engineering staff. Respondents also say that few changes in staff size
have occurred in the past year.

Convention attendance
Although station technical staffs may
want to attend trade shows, fewer may be
able to do so in 1993. A large drop in the
percentage of respondents that plan to attend industry trade shows has occurred.
In 1992, 61% of TV station respondents
planned to attend conventions and shows.
This year, that dropped to 53 %. In 1992,
52% of the radio stations planned to attend industry trade shows. This year, that
figure fell dramatically to 30%. That
means that less than one -third of the radio stations plan to send their technical
staffs to 1993 conventions.
Now, let's take a look at the shows that
those still traveling will attend. The following figures are based on those respondents
who said they were planning to attend
conventions or trade shows in 1993. Those
who answered no were not included. In
1992, 93% of those TV respondents planning to attend shows went to NAB. This
year, that figure increased to 95 %.
Planned attendance at SMPTE dropped
from 19% to 13 %. Likewise, AES planned
attendance dropped from 2% to 1% for TV
stations.
The number of radio station respondents planning to attend shows fell across
the board. Planned NAB attendance fell
from 75% in 1992 to 72% for 1993. Attendance at AES fell from 8% to 6 %. The
NAB radio show attendance dropped from
15% in 1992 to 13% for 1993.
Despite these negative show attendance
figures, the overall tone of the results is
positive. With stations planning to increase
equipment purchases, that means good
news for everyone. The January issue of
BE will continue its examination of the
1993 industry forecast. The article will detail the type of equipment planned for purchase in 1993.

WHEN HUGO BLE
ANTENNAS AWAY
ilk.it-

un

mi

OUR PIROD TOWERS JUST STOOD

THERE AND WATCHED.
When Hugo hit, our solid rod PiRod towers just

Solid rod, free- standing or
guyed towers custom designed
to your specifications.

stood there and took it. The storm ripped away
many structures in this area

... I

think our PiRod

towers were among the very few towers left

virtually undamaged.
David Sharp
Aerations

I

remember

... I

purchased

new antennas, called the people at PiRod for new

The Virgin Islands

Telephone Company

brackets and we were back in business!"
Solid Rod, Solid Service, Solid Value

For a free guide to tower selection
and fast, courteous response to your
requests for quotation, contact:

moo ire.
P.O. Box 128

Plymouth. Indiana 46563 -0128
Telephone (219) 936 -4221
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PANASONIC
DSP CAMERAS:
THERE'S AN EMMY
IN EVERYONE.
Panasonic has the only line of video cameras with the Digital Signal Processing (DSP)

technology recognized by the National Academy of Television Arts & Sciences with a 1992
EMMY for Outstanding Achievement in Technical Engineering Development.
Now, every camera operator, from broadcast and teleproduction studios, electronic field

production, ENG, and corporate and industrial television shooting environments, can access
Panasonic EMMY- winning technology. From the highly advanced AQ -225 studio camera

through the production -oriented AQ -20D EFP camera to the new value- packed WV -F500

dockable camera, Panasonic has firmly established its leadership in digital technology and camera design
by being the first Company to apply the advantages of DSP to professional video cameras.

frequency

Panasonic's DSP technology overcomes analog's imprecision and need for constant adjustment. DSP
maintains strict uniformity in RGB signals and ensures that phase and

characteristics remain stable regardless of normal temperature changes or aging.
For assurance against signal degradation, some Panasonic DSP cameras feature
digital outputs and fiber optic connection.
Camera set -up with DSP is easy, certain and repeatable. Advanced Digital

A0-225 STUDIO CAMERA

Signal Processing provides for 2- dimensional cross -color filtering, variable enhancements, high -chroma

aperture correction, accurate one -touch digital gamma adjustment and auto knee circuitry.
Panasonic's greatest achievement with advanced DSP technology is not just winning awards; it's

making that technology affordable to you.
For more information call: 1- 800 -528 -8601 (upon
One Panasonic Way Secaucus NJ 07094

4
WV-F500

Panasonic

request enter code 07)

WV-F700
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erarchical approach to imaging standards.
Simply, given a set of imaging hierarchical guidelines, it provides a migration path
so that advances in technology do not
necessarily mean the discarding of old
products, as long as the products conform
to the given set of guidelines.

At the intersection
For decades, the broadcast and video industries have endured the affair between
the three sides of the triangle: acquisition,
display and transmission. During the '80s,

the bonds between the acquisition/pro duction and the transmission /display components started to break. This was accomplished by the introduction of analog
component video recording and processing, followed by digital component
processing.
The production and post communities
within the broadcast and video worlds
soon realized the benefits of this divorce.
Producers, directors, engineers and artists
discovered that fewer artifacts were introduced when layering video in vision mixers and DVE systems. The completed analog component program could often be
encoded into the transmission medium
with far better results than could be
achieved with composite video acquisition

and production equipment.
Following the momentum built up from
the previous example, the next possible
scenario is to separate the transmission
and display systems for NTSC and digital
ATV. Why? One short -term solution is to
develop an interim acquisition standard to
fill the digital ATV channels that the FCC
may soon authorize. This would involve
extending the existing CCIR -601 standards
to a 16:9 aspect ratio. Should the broadcasters choose to do so, the existing broadcast channels would be filled by encoding
a 4:3 aspect ratio subset of the image for
transmission. The new digital ATV channel would carry a simulcast of the entire
16:9 aspect ratio image, which would be
scan converted up to the transmission
specifications selected by the commission.
Imagine the possibilities. Acquisition systems could evolve at a variety of price/
performance points that would support increasing spatial and temporal resolution
as you moved up the scale. Existing and
new digital transmission standards would
be positioned at different levels of the ladder. For instance, with the onset of
bandwidth -limited transmission channels
and new pay -per -view options, scalable
video /image technology could evolve to
keep pace with it. Even display standards

would evolve. Also, consider single standard solutions offering a low -cost option
for receiving a single transmission standard, while scalable intelligent solutions
would offer the end -user the ability to display a variety of formats and resolutions.
As the broadcast and video industries
move forward toward a North American
DATV standard, many benefits likely will
be gained. DATV will bring us higherquality pictures with greater flexibility
than today's analog television. Furthermore, it will enable easier and cheaper
transcoding among the different display
formats. For the end -user, it will provide
a greater degree of control or customization of programming.

Technology advances:
bridging the gap
Another area that has and will impact
our livelihood is the digital revolution. As
broadcasters make the transition to a new
era, careful planning, budgeting and resource management will ensure a safe and
profitable journey.
In the days of the ENIAC computer, a
person could stand in a room the size of
an average closet full of glowing vacuum
tubes that represented one bit of information. Back then, you might have been

ARE YOU IN CONTROL OF YOUR RF?

Get TranStat"
The complete transmitter control and monitoring system.

TranStat

TM

provides for control of RF system functions,

daily monitoring and meter readings and annual
statistical information for budgeting.

TranStat'' also provides programmable
functions that allow you to customize its
operation to your specific installation.

control of
your RF system
contact Continental first.

To get complete

tq_)

Co77t1/ZL/ttaiL
P.O.

BOX 270879

¿fit

DALLAS, TEXAS 75227 -0879

Co-p.oaÌLo7L
214 -381 -7161

Circle (24) on Reply Card
38

Broadcast Engineering

December 1992

www.americanradiohistory.com

TELEX: 73 -398

FAX: 214 -381 -4949

Realize 50% Energy Savings
With AYDIN's High Efficiency
NOVEMBER

AYDIN Corporation (West),
offers a complete transmitter
upgrade service that has been
proven to result in up to 50
reduction in power costs.
These savings result from the
use of new, high efficiency
transmitter design using a power
klystron, and could pay for the
entire upgrade cost in less than
two years.
AYDIN offers a full service retrofit
of present facilities to allow for a
smooth transition during upgrades.

AYDIN is a Fortune 500 company
with a broad product mix. Our
complete line of SATCOM High
Power Amplifiers compliments a
full range of high power magnetics
and power supplies for broadcasting applications.

Aydin offers a 24 hour
customer service hotline
to support our customers'
late- breaking needs.

23, 1992

sraroN SAV
ES

i0%

COST!

We (come

for all of
of electricity.
ectricit
us concerne
Y AY
d with
service
s
Provide DIN new high voltage both an environment
upgrade
power
ervi
awaited relief
a rising
trans ng
from skyrocketing n
cost
ustod
Power
with
m installation
a new high
ranging
electrici
existing
from
efficiency
ngn9
gh
efficienc
bills. You
AYDIN supplied 30 to 60 kW.
Y UHF
can
Packaged in
tank
a new
tank
designed
akr in size
r ors or an
the the
corepsteel
rectifiers
original.
or be

Continued

Station Manager

Back Page

Reports:

$11,000.00 a
MOflth Saved
Afte r Isst
Installation
of AYDIN
Upgrade
Sutroansmitter
Tower

of
of The Trend San Francisco is
the Latest
to Utilize
Example
The
Hi
Promote Energy
ner Conservatiiongh Efficiency Tube
to
Effort.

Call (408) 524 -0461

AYDIN CORPORATION (WEST)
30/32 Great Oaks Blvd.
San Jose, CA 95119-1371
Tel: (408) 629 -0100
Fax: (408) 224 -4625
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EVER WONDER
WHAT HAPPENS
TO THE
OTHER LAYERS
WHEN YOU
HAVE TO CHANGE
THE 15TH?

to create a system that goes

explain why you'll see them in almost

far beyond disk technology.

every premier post -production house

The result is the Ampex

DCT 700d Tape Drive. It
can hold

3

hours of program

material. Which means in

multilayering applications

DCT 700d Tape Drive sets the digital
recording standard.
The DCT 700d is built for demanding professionals. It is the most advanced

if your

tape transport mechanism ever designed.

clients want to make

revolutionary when they were intro-

15,

duced. They allowed you, for the first

in less than

time, to produce multilayered video

recording standard. And now the

every layer you create can
be saved intact. So
Real -time disk recorders were

in the world. It truly set the analog

a change

in layer

you can do it effortlessly -typically
a

It is precision engineered to maintain
ultratight tolerances through the rigors

of post production, edit after edit,

minute.

The DCT 700d gives you all the

day after day, year after year.

without picture degradation. And

creative freedom of a transparent multi -

since then, they've spawned a new gen-

layering environment combined with

the DCT 700d is also the gentlest drive

eration of non -linear real -time editing

the speed, flexibility, and efficiency of

in the world, floating the tape on

recorders of great power.

a sophisticated

frictionless air -lubricated guides and

for the original task of multi -

editing tape drive. So

Yet

for all this rugged precision,

when the drive is done with that com-

eliminating the pinch roller used on

layering, that first generation of disk

plex commercial, you can put it to

less sophisticated machines. This allows

recorders is limited to very specific

work editing that long documentary.

the high performance ballistics to

applications. Most can hold only about

That just can't be done with any other

accelerate the tape to 60X play speed

minute of program material, so they're

component system currently available,

in less than one second -without risk

constrained to short elements, such

due to the limitations of high cost,

to your valuable masters!

as commercials.

high maintenance, and low editability.

Yet

1

Worse, every layer you create

In fact, the DCT 700d has been

If you're used to working in post
production, you're used to working

-

overwrites the previous one. So if

optimized in every detail to meet the

fast, and there's no tape drive faster

your clients change their minds

demands of post production. It is

or more versatile -than the DCT 700d.

about a particular move in layer

simply the best digital editing tape

15,

for example, and you've already laid
down layer

18,

drive in the world.

you have to start over

We say that because

again... from layer 1.

Not just a new product, a new
perspective.

it is built

on the technical foundation of the

The DCT 700d, however, is only

part of the story.

Starting where the disk stops.

best analog editing tape recorder ever

Ampex takes a different approach

made, the Ampex VPR -3, and the

system.

to multilayering. We looked at how you

best video signal system, the Ampex

mized for post production in the digital

actually want to work in a digital com-

Zeus. VPR -3 /Zeus is the fastest,

component environment. A system

ponent post- production environment.

gentlest, most accurate, most trans-

that removes the problems of multi -

And while we could have developed

parent system ever designed for

generational image degradation found

the analog environment -which may

in the analog world.

a

disk -based solution, we chose instead

www.americanradiohistory.com

DCT from Ampex is actually

a

A system conceived and opti-

And while each device in the sys-

It's not where you are, it's where

you've ever seen. Yet you can do as

tem offers unparalleled performance

much with it as you can with even

on its own, when taken together, they

the biggest panels.

DCT is the digital component system

Why? Because the Ampex DCT

offer a post- production solution with

you're going.

from Ampex, the company that has been

700s has been optimized for post

creating video solutions longer than any-

efficiency never before achieved in

production, and offers you unprece-

one in the world. The company that has

this industry.

dented transparency with

been the leader in applying technical

a level

the

of precision integration and

full 4:2:2

The Ampex DCT System is also

digital component signal system.

first complete digital component

With two key layer processors. you

st stem available from one manufac-

get unmatched

turer. In addition to the DCT 700d

performance,

drive, it includes new tape cartridges,

flexibility, and

a

a

iew production switcher, new

The DCT

ADO® digital special effects, and

700s gives you

interconnect equipment.

big-switcher

practical digital component system
that unlocks

a

whole new world

of creative -and competitive

-

possibilities.

Finally, the switcher you want
in a size you can use.
Most switchers used in post

production today are actually relics

performance in
a

small package.

It gives you
more than

and the power to be more competitive.

other digital component system on the
market -or on the drawing board. So

Some people don't think much

while other people keep waiting for the

"next" millenium, you can seize all the

about tape. They should.

Whether it's

a $30,000

commercial

you needed lots of inputs to handle

when you lay it down on tape, neither

all the sources.

you nor your client can tolerate

a few inputs.

And you really don't need

So we looked at how a post -

production switcher should work in
a d

gital environment and developed

the Ampex DCT 700s Production
Sw tcher. It may well be the

first sen-

creative and competitive advantages

of this one now.
With DCT from Ampex.

inferior performance.
And unfortunately, the first time
most people think about tape problems is in the last place they can afford

more than that.

AMPEX

them: the edit suite.

That's why we developed the DCT
700t Series Tape Cartridges in parallel

I

with the rest of the DCT System.

And the result you can see for

Ampex Systems Corporation
401

sible digital post -production switcher

a

Tape is tape unless it's this tape.

or a $3,000,000 made-for-TV feature,

ments, however, typically require only

generation ahead of any

the freedom to be more creative...

from the days of live television, when

Digital post-production environ-

That's why DCT today is already

versatility.

computerized edit controllers,

It is a compact, sophisticated,

innovation to solve practical problems.

yourself: stunning picture quality.
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Broadway, M.S. 3 -23, Redwood City, CA 94063-3199

©1992 Ampex Systems Corporation

declared insane and escorted to the
nearest mental institution had you discussed the possibility of a computer on a
chip. Now, thanks to computer chips, we
have digital storage technologies that are
capable of storing a terabyte (1012 bytes)
of information in the same amount of closet space. Indeed, analog technologies have
given way to the ever-evolving digital frontier, and astute manufacturing companies
have taken advantage of this trend. What's
to come? Consider a technology capable
of producing a quaternary (as opposed to
binary) state. Rather than 0 and states.
1

coding will use four states

-

0,

1,

2

and 3.

The transition to digital
For most facilities, changing from an
analog or hybrid facility to an all- digital
environment is a time -consuming and expensive proposition. A well -planned transition program will allow for the best use
of current and future hardware. Areas of
concern include performance level, flexibility, expansion, routing and distribution,
interface and timing. Fortunately, technology is available to help make the leap
without too much discomfort and drain on

our pocketbooks.
The terms videographer, desktop publication and integrated production system
are less than a decade old, but a variety
of new markets have been spawned as a
result of the digital revolution. What once
was hallowed ground to the broadcaster
and selected associates is now a global
playground for many, with a winner-takeall attitude. The trick is to recognize the
situation and start stacking the deck in
your favor. A tactic unearthed is a tactic
rendered harmless.

Babes in Toyland

-

The

Save Thousands

-

Excite1,1sTM

Y

of Dollars in

from ITS

Energy Costs
1s

While Improving
the Performance
and Reliability
of Your
UHF 1Vansmitter,

1 1

1

a

Y4

6

t._

Consider a technology
capable of producing
a quaternary (as
opposed to binary)
state.
cost -effective price point. Take, for example, an entrepreneurial news videographer
team using a camcorder that has digital
electronics. In order to conform the edits
and add some pizzazz to this production,
it may be necessary to purchase a low -cost
editing and DVE package for less than
$5,000. Additionally, many music indus-

i

[

First, face the fact that the digital revolution is upon us. Next, try to understand
whether you're a small station in the
remotest part of the state or a major network that a multiplicity of digital hardware is available to suit your application
needs. These technologies offer higher
performance and features not usually
found in their analog counterparts, at a

:To

try companies offer a wide variety of digitally based sound equipment to compleith the new Exciter PIUSTM System from ITS, your
savings in electrical power consumption, from a
reduction in klystron beam current, can result in
substantial cost savings. In fact, the Exciter PIusTM System
can completely pay for Itself in a very short period of time.
Designed to take full advantage of the new, high efficiency klystrons now available, the Exciter PIusTM System,
which can be tailored to your specific needs, otters:
Industry standard ITS -20A exciter
Solid state, low voltage pulser system
M Amplifers to provide drive signals up to 50 watts
Advanced signal correction
Variable visual coupler for optimizing output coupling
and improving efficiency
So why wait? Join the more than 200 customers who
have made ITS their choice for exciter retrofits.

The Exciter Plus"' System from ITS ...performance that
saves 'Big Money.'

ITS

information
tran
systems

CORPORATION
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375 Volley Brook Road
McMurray, PA 15317 USA
(412) 941-1500
FAX (412) 941-4603

ment the visuals. These devices can be in
the form of MIDI music instruments, samplers, effects devices, sequencers and multimedia systems. The added benefit is that
music and sound effects libraries are now
on disk, and CD -ROM makes importing
sounds much easier. Again, costs are
reasonable and competitive, so finding a
deal shouldn't be a problem. The alternative
using analog equipment
would
severely impact production time and
expense.
Assume that the video team is getting
serious. It decides to conform audio to video, and wants to throw away the razor
blades and trade up to a digital audio
workstation. No problem. More than 80
companies are making digital audio workstations in one form or another. It's even
better if the team happens to have a PC,
MAC or Amiga computer. Many companies offer suitable software and hardware
plug -ins for computers, with prices rang-

-

-

tr

maxell.

B-6OL em

ma=faxe,ll

KCA3O

1.11111111111.1111
LT!

KCABC

TD-120L-Nlov

maxell.

nlaxell

B-30

HIM

Engineers and Producers agree
On The Versatility, Variety and
Dependability of Maxell.
That's Why Over 2,000 Pros Nationwide Use Maxell Exclusively.
It's all on your shoulders. You have to create, enhance, preserve, make it work. So you do what you've done
reach for Maxell. Rugged, reliable Maxell tapes for state -of- the -art performance ... punish it, push it to the limit,
these superb video and audio tapes just won't quit. Durable Maxell tapes for the glorious sound, the orilliant
image and the superior specs you must have when your reputation is on the line.
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Maxell Corporation of America, 22 -08 Houle 208, Fair Lan, NJ 07410. 1- 800 -533-2036
Canadian Inquiries Please Contact:
Hitachi Denshi, 65 Melford Drive. Scarborough, Ontario. Canada MID 2G6. 1-416-299-5900
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Interactive TV:
tomorrow's

opportunity
Forward -thinking stations should plan now for
interactive TV. It may be a chance to increase profits
at little cost.

-

EXPLORING NEW TECHNOLOGIES
By Gil Dinkins

The Bottom Line
Now is the time for broadcast and cable facilities to
look toward innovative investments and new technology in
the near future. One opportunity that stations will be able
to take advantage of is interactive television. Although the
technology is just around the
corner, stations should plan
now to participate. This
emerging technology will give
broadcasters and cablecasters
a unique way of generating
profits. It also will be up to
individual facilities as to how
much or how little they wish
to invest. Make sure your station is on the right track to
take advantage of interactive
television.

Dinkins is vice president of engineering for TV Answer,
Reston, VA.
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After years of promises and undelivered

from a passive past -time into an active and

promise, interactive television is on the
verge of becoming a viable player in the
broadcast industry. As the Federal Communications Commission (FCC), private industry and the marketplace pave the way
for this exciting technology to emerge, TV
station and cable company leaders, engineers and marketers are studying ways
to fit this innovative service into their programming mix. Broadcast and cable companies also must determine what equipment and skills they will need to take
advantage of it.
The establishment of interactive video
and data service (IVDS) will offer many
broadcast stations and cable companies a
2 -way TV system that can boost ratings
and generate revenue, while allowing
them to remain flexible about the amount
of investment and involvement required.

interactive event.
Viewers will be able to use their televisions to respond to what they are watching in real time. For example, wireless interactive television will let consumers
respond instantly to game shows, play
along with sports events, react to interactive advertising, participate in long-

The premise/promise
of interactive TV
Two -way television is built on a simple
premise: turning television from a 1 -way
information and entertainment vehicle
into a 2 -way communications tool. Under
Part 95 of the commission's rules, IVDS is
a point -to-multipoint radio service that will
provide 2 -way interaction with commercial, educational, and informational programs and data services. These programs
and services may be delivered by broadcast television, cable television, wireless
cable and direct broadcast satellite (DBS).
This technology will change TV viewing

December 1992
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Two -way television is

built on a simple
premise: turning
television from a 1way information and
entertainment vehicle
into a 2 -way
communications tool.

distance educational courses, and voice
their vote in local or national opinion
polls. Viewers may also be able to save
some time by doing their banking, shopping and bill paying interactively.
If broadcast stations and cable companies incorporate this 2 -way interactive application into their programming, opportunities to generate revenue can increase.
Stations and cable systems can promote

An affordable, easy to learn multitrack disk recorder for radio.

For around $7000, Roland's DM -80 will speed up

your spot and promo production amazingly! This

WITH EVERY NEW

means you'll have the freedom to experi-

ment with many different approaches -a
TECHNOLOGY,
creative process that will make your
THERE COMES A DAY
programming more exciting. And,
WHEN PRICES DROP
because you can remove and
AND PERFORMANCE JUMPS add lines almost instantly,

TODAY IS THAT DAY.

updates are a snap!
And there's no computer
shock! The DM -80's optional con-

troller makes it "look" like a tape
recorder, so it's extremely easy to

learn, and even faster to use.
The DM -80 is easily

upgraded from 4 to 32
tracks, and for on -air
applications you can
add SCSI compat-

Roland's

custom VLSI chips
give the DM -80 amazing

power at

ible disk drives for

wit

a

price that

astound you'

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

great service, too!
Call (213) 685-5141, ext. 337 for a brochure,
or to schedule a demo at your station.

Roland

PróAudioVideo
Roland Corporation US, 7200 Dominion Circle, Los Angeles, CA 90040 -3696

a

Roland

Co,pttaian

US 1992
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special interactive programming and opinion polls, incorporate interactive advertising into their marketing packages, create
cross promotions for advertisers or allow
charities to use television interactively in

The lever allows the consumer to move
a cursor across the TV screen to an icon.
Once the icon is selected, the consumer
squeezes the trigger to indicate a selection. The information is transmitted to the

their fund -raising public service announcements and programs.
The opportunities to incorporate interactive television into the programming/
marketing /public service mix of stations
and cable companies is limited only by the
imagination of the companies and in-

Viewers will be able to
use their televisions to
respond to what they
are watching in real
time.

dividuals involved.

Creating the technology
One company, TV Answer, has been exploring the feasibility of this interactive
technology since 1985. During that time,
the company has been creating the technology and support service network to

promote interactive television.
TV Answer's equipment includes a
home unit, called an interactive TV appliance (ITA), which has a 2 -way capability
and a joystick. The unit is manufactured
by Hewlett -Packard and contains the software and technology needed to process,
encrypt and transmit /receive the data that
appears on consumers' TV screens. The
joystick is wand -shaped and contains only
two moving parts: a lever and a trigger.

home unit via infrared radio signals.
The home unit processes the data, encrypts it, then transmits it to a local cell
site. The data will be combined with data
from other units and uplinked via a 1.8m
send /receive dish to a Hughes satellite and
then downlinked to the hub site in Reston,
VA. Here, the data is routed through TV
Answer's National Information Center to
various service/product providers. (See

Figure 1.) The minimum rate of data transmission is 5,100 bits/s from the unit to the
cell site.
The entire processing time is only a few
seconds. However, the speed of transmission will depend on the length of the transmissions (amount of data per transmission). For example, a response could be
sent from Los Angeles, received in Reston,
VA, and returned to Los Angeles in approximately six seconds.

Putting IVDS into place
On January 16 of this year, the FCC
launched the IVDS industry by designating one megahertz (218- 219MHz) of spectrum for use by companies wishing to offer interactive TV services to consumers.
The FCC ruled that the service areas to
be licensed will be identical to the
Metropolitan Statistical Areas (MSAs) used
for cellular telephone service. The MSAs
are centered in areas with large populations. This divides the nation into 734
areas, each of which will receive two IVDS
licenses. The licenses will be awarded by
lottery, in a sequential order, ranging from
the largest MSAs to Rural Service Areas
(RSAs), which are centered in less -populated areas.
The FCC has already started the licens-

'----------,
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CLEANER & SHARPER
VIDEO RESOLUTION
Optimize the signal to your video monitor with
Canare high performance cables and connectors.
Ideal for computer graphics, video projectors,
component (RGB) broadcast and digital VTR's.
Component coax cable: super flexible, 75 Ohm
( <2.2 nanosecond differential delay time). Matched
with 75 Ohm BNC connectors ( <1.1 VSWR to 2 GHz).

1
1
1
1
1
1

CABLES

&

CONNECTORS

REQUEST
FULL -LINE
CATALOG

511 5th St., Unit G, San Fernando, CA 91340

Phone: (818) 365 -2446

FAX: (818) 365 -0479
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The standard in absorp-

tion material.

i
1
1
1
1

1

Patented SONEX pattern

1
1

Tremendous performance

I

Easy to install

Find out how SONEX can
work for you.

1

lf a orepate,t.

ü

13'

Available in bulk or pre- assembled fan -to-fan tails.

CAVARE

SONEX!

1

I
1

1
1
1
1

I

illbruck

SONEX Acoustical Products Division
3800 Washington Avenue North
Minneapolis, MN 55412

1- 800-662 -0032
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trig process for nine of the top 10 MSAs:
New York; Los Angeles; Chicago; Philadelphia; Boston; Washington, DC; San Fran.sco; Dallas and Houston. The only top
1,3 MSA not represented is Detroit, which
k being delayed because of potential conflicts with Canadian radio traffic. The FC('
hopes to issue the first license by the end
this year.
If so, license holders will have to react
.sickly to meet the FCC's build out re, Jirements. To minimize the potential for
speculation, licensees will have to build
t heir interactive TV system to cover 10`%
f their market within the first year and
5l)% of their market by the end of five

over a wired system
geographic reach
and transmission capacity. Because a wireless system is based on satellite technology, it is not bound by a limited coverage
area. Wireless transmissions do not require

} ears.

The interactive TV appliance (ITA), has 2 -way
capability. It contains the technology to process, encrypt and transmit /receive data that appears on the TV screen.

c

1

This means that licensees will be anxi )usly looking for technology and service,. to firmly establish their operations with ill the first year. It is possible that IVDS will
take a strong foothold early and grow into
the first interactive technology nationwide
because of the impetus created by the
FCC's rulings.

Wireless vs. wires
Two types of technology are available
b implement interactive television:
It is and wire- based.

wire -

A wireless system has two advantages

that cable be layed in order to reach consumers, so the service can reach rural
areas where no cable service exists.
In some cases, the transmission is totally wireless, using RF to transmit data to
and from a consumer's home. In others,
a portion of the in -home transmission path
is wireless, but the receiver unit is connected to the telephone line in order to
transmit data. Other wireless systems use

the vertical blanking interval (VBI) to send
data to the home.
The total user capacity of wire -based
systems may be limited because telephone
transmission technology is designed to
handle up to approximately 3% capacity
of the total telephone users within the
service coverage area (local or national).
This technology is not capable of handling
a blast volume of responses that could occur if an interactive opportunity were
offered during a limited-time national
event. As a result, the technological barrier could frustrate users because they
might get a busy signal.
One example of the potential for system
overload was President Bush's 1992 State of-the -Union Address. CBS followed Bush's
speech with a promotion that let viewers
call an 800 telephone number to express
their opinions on several questions. The
viewers responded by pressing buttons on
their telephones to answer recorded questions. In the hour following the presidential address, approximately 315,000 callers
voiced their opinions. This is only a small
portion of the 24.6 million calls that were
placed. The rest of the callers could not
get through because the lines were busy.
Wireless interactive TV technology could
have processed the entire call load in ap-

1.
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proximately 3.5 minutes.
The wire -based segment of interactive
television, however, is undergoing a
tremendous amount of activity. Court de-

If broadcast stations
and cable companies
incorporate this 2 -way
interactive application
into their
programming,
opportunities to

cisions and federal regulations opened the
door for the seven Regional Bell Operating Companies (RBOCs) to offer video dial
tone services. Some manufacturers, such
as Hewlett- Packard, Philips, Sony, IBM and
GTE, have given the interactive arena a
new look
and a sense of urgency that
was shared by only a few farsighted companies not long ago.
Although several systems now employ
coax or fiber to offer near -video -on-

demand and videotex in their systems,
they are primarily experimental (GTE's
Main Street program, which is broadcast
in conjunction with cable systems in Cerritos, CA, and Needham, MA), provide
regional coverage (Time Warner's 150 channel experiment in Queens, NY) or are
1 -way interactive in that they allow view-

-

generate revenue can
increase.

Disco ver
Fiber Options...
broadcast-quality
video, audio, and
data transmission.
Digital audio links
Multi- standard video links
SMPTE 207M, RS -232, RS -422
serial data transmission
Intercom, time code and control

Single-fiber bidirectional multiplexing
EXCLUSIVE FIVE-YEAR WARRANTY

TV Answer's main control room in Reston, VA.

ers to select from alternate channels but
not respond to programming (ACTV's
Select-A-View service in Springfield, MA).
The future of wire-based interactive television may rest on the ability of the industry to transform the existing network
from copper to fiber -optic cables. The increased channel capacity (up to 160 channels in many cases) of fiber-optic cable will
give cable companies the luxury of
dedicating channels to 1 -way transmission,
and allow them to accommodate the vol-

The home unit
processes the data,

encrypts it, then
transmits it to a local
cell site.

For reliability, performance, and
unparalleled after -sale support, call...

Q-Fiber Optioni
... light years ahead
80 Orville Drive, Bohemia, New York 11716-2506
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ume of responses needed to make interactive service more efficient, cost -effective
and consumer-friendly.
However, replacing America's millions
of miles of copper with fiber will be an
expensive and time-consuming process.
Because of this, wireless interactive television may be entrenched in the marketplace by the time a national, fiber -based
system is complete.

Where the broadcaster fits in
Broadcasters can receive the data in either raw or processed form via a terres-

1100/o.

25 HOURS

trial or satellite link. A very small aperture terminal (VSAT) or modem will

A DAY.

provide the gateway to a front -end processor or file server. The specific equipment
and software configuration can be tailored
to the station's needs.
The initial cost to broadcasters or cable
companies will depend on how involved
they want to get in the collection /compilation process of the received signals. The
investment can be as little as $1,000 for
on -site equipment if the facility wants to
receive only the processed net results. The
cost could range as high as $20,000 if on-

On

January 16 of this

year, the FCC
launched the IVDS
industry by
designating 218 219MHz of spectrum
for use by companies
wishing to offer
interactive TV services
to consumers.
site processing of the raw data is desired.

Getting established
order to gear up for 1VDS, TV Answer
has been building a national network of
marketers who will use interactive television to offer their products and services
to consumers. It currently has contracts
with a pizza delivery service, a major
department store and several 800 companies. The company has also signed contracts with service companies to offer
bank-at -home and national bill-paying
services.
In addition, TV Answer has a contract
with a sports network known for its national sports play -along game. Viewers will
be able to play along for fun and prizes
with NFL televised games beginning with
the 1993 -94 season.
Although consumers may also welcome
the convenience of banking, bill paying,
grocery buying and catalog shopping via
television, the ability to interact with the
programming is likely to be 2 -way televisions most popular consumer feature.
Another innovative area of video programming is distance learning. Viewers
who use interactive television will be able
to attend classes from the convenience of
thtir living rooms. Likewise, students will
be able to respond to exams on a real time
basis. The instructors will have the ability :o instantly receive and tabulate responses from students throughout the
viewing area. Because sponsors might be
In

366 DAYS
AYEAR.

TASCAM's industry- standard 122MKII has
a lot to live up to.

Starting with its own reputation as the
hardest working professional cassette deck in
broadcasting.
No problem.
Because the 122MKII was designed from
Day One to withstand the ravages of people
who detest dead air as much as you do.
Its FG servo, direct -drive capstan motor
was designed to handle the kind of round -theclock cueing and rewinding that burns most
other motors out fast.
The unique Hysteresis Tension Servo
Control actually lets you adjust take-up, backtension and torque with open -reel precision. So
you maintain the same back-tension throughout the entire cassette, significantly reducing
wow and flutter and distortion.
And while relentless play tends to take its
toll on conventional tape heads, the 122MKII's
three cobalt amorphous heads are built for the
long run, delivering crisp, clean sound that's
enhanced even more by a choice of Dolby' B,
C and HX -PRO.
But even all that's not all. Because the
122MKII also features front-panel bias and EQ,
+4 dBm XLR- balanced Ins and Outs and a suggested retail price of just $1149.
For more on the broadcast deck built to
work like there's no tomorrow, every day, call or
write TASCAM.

TASCAM
5 1992 TEAC America, Inc, 7733 Telegraph Road, Montebello, CA 90640 213/7260303
C and HX PRO are registered trademarks of Dolby Laboratories Licensing Corporation

'Dolby ß

Circle (35) on Reply Card

December 1992

www.americanradiohistory.com

Broadcast Engineering

51

An interactive future?

found to underwrite educational series or
the school could establish some type of
marketing agreement, stations may be
able to create new sources of revenue and
increase the station's visibility within the

A study by Frost & Sullivan. The U.S.
Market for Interactive Television." predicts
that interactive television will be "the key
to...future growth [for a] huge confluence
of industries:' According to the report, tel-

community.
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evision's annual revenues are expected to
increase from $681 million in 1991 to $1.64
billion by 1996, and the home interactive
terminal market will grow from $210,000
in 1991 to $225 million by 1995. But the
real explosion will be in the cable TV arena. Frost & Sullivan estimates that revenues from cable TV- related services will
jump from zero in 1991 to $32 million by
1996. Estimates are that interactive television could be available in 20 million consumer homes by the end of the decade.
So where does this interactive technology leave the station or cable company?
Although the technology is not yet here,
it's not too early to begin planning to participate. First, make sure your management is aware of this future opportunity.
In future issues of BE you will be able to
follow the technological developments
and learn more about how the systems operate as they are designed.
Second, your station could profit from
this new technology so keep an open
mind toward this opportunity. No broadcaster or cablecaster can afford to ignore
a new idea just because it looks out of the
ordinary. Interactive television could become a new and significant source of revat what appears
enue at your station
to be little cost.
The three current IVDS proponents, TV
Answer, Interactive Network and Radio
Telecom & Technology (RU'), are all offering innovative ideas and plans. They will
be looking toward working with forward thinking stations and cable systems in
mutually beneficial ways. Be sure your facility is ready to take advantage of the opportunities that are sure to develop.
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Satellite and
cable radio: the

next frontier
Are these emerging delivery systems the next wave, or
just a flash in the pan?
EXPLORING NEW TECHNOLOGIES
By Skip Pizzi, technical

editor

Not

The Bottom Line
Many broadcasters perceive
cable and direct broadcast
satellite (DBS) radio as
competition. However, they
also may present new
opportunities. In either case,
lessons can be learned from
these systems' successes and
from their failures. As
elsewhere, digital transmission
techniques make these
alternate pathways possible.
Such technologies will
continue to reshape the
broadcast industry for some
time. Keeping up with these
developments is a prerequisite
for survival in the new

communications world.

long ago, the words cable radio
brought a smile to most broadcasters'
faces. It seemed to be an oxymoron:
Tethering the mobile medium of radio to
a cable TV drop made as much sense as
driving a car while it was plugged into an
AC outlet.
Today, those smiles are giving way to
raised eyebrows and over -the -shoulder
glances. The new kids on the pedestal are
making some noise, and finding success
in several markets.
Suppliers of these services stress that
they are not directly competing with radio, citing that they are subscription -based
rather than advertiser -supported, and currently have no local content. Furthermore,
their need for cable hookup eliminates the
use of these services on clock radios,
boomboxes and personal headphone
receivers, where much home radio listening now occurs.
Nevertheless, time spent listening to cable audio services is time not spent listening to over -the -air broadcasts. Although
not as convenient or widely available as
broadcast radio, early studies show that
desirable program offerings have sufficiently motivated many consumers to use
(and pay $7 to $12 per month for) cable
audio services. Therefore, they bear observation and study by those in the cable
and broadcast worlds.

How cable radio works
Two national cable audio services are
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now in operation: Digital Cable Radio
(DCR) of Hatboro, PA, and Digital Music
Express (DMX) of Los Angeles. A third,
Digital Planet, closed its doors earlier this
year. Both use similar techniques in the
delivery of their product, as shown in Figure 1. Rate- reduced digital audio is distributed to cable head -ends via satellite, using time -division multiplexing to combine
multiple digital audio channels into a single wideband signal. At the head -end, the
channels are demultiplexed (but not
decoded), encrypted and remodulated
onto the cable system.
Incoming cable to the home is split between the standard cable TV tuner/decoder and a new cable radio tuner/decoder. The latter selects one of the
approximately 30 audio channels that
each of these (incompatible) systems currently offer, converts it back to analog audio, and feeds the customer's existing audio system with standard consumer levels
(nominally 10dBV) on RCA phono connectors. In some cases, an S /PDIF digital
audio output is provided. An option available on the DMX receiver provides a wireless remote control with an alphanumeric LCD display of associated data, such as
title and artist now playing.
Because channel space is not as scarce
in the spectrum of cable distribution as it
is in the broadcast world, bit -rate reduction (or data compression) ratios used by
cable audio are not as high as those typically encountered in on -air transmission

-

Howfrom
to make
certain t:he news always
comes
a rAeliallml e scams rce_

call the Professional Audio Group at
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systems. Here, the two systems deviate in

to customers by cable operators. Each
DCR audio signal (or stereo pair) is transmitted on a discrete carrier, generally at
about 15dB below video carrier levels.
DMX uses the Scientific Atlanta cd -x system, providing minimal bit -rate reduction
that results in a 1.13Mbit /s data rate per
stereo audio channel. Unlike DCR's discrete method, DMX uses quadrature partial response (QPR) modulation to trans-

their approaches.
DCR uses the Dolby AC -1 algorithm, an
adaptive delta -modulation system that
codes 20kHz stereo audio into a 512kbit /s
datastream (approximately a 3:1 rate
reduction). The use of AC-1 keeps decoder
prices low around $100, manufactured
cost. As with cable TV decoders, cable audio hardware devices usually are leased

-

mit multiplexed blocks of five stereo
signals each (5.6Mbit /s block data rate) in
3MHz -wide channels on the cable. DMX
claims that its system allows closer alignment to video and other signals without
interference, and recommends a -10dB
level relative to video carriers.
As noted in Figure 1, these systems permit locally originated audio services to be
incorporated into a cable operator's package. Although not yet widely used, this
function could allow selected local radio
stations' signals to be included. Alternatively, a radio station might provide a separate service
or a commercial -free
derivative of its on -air service
specifically for the cable audio system. (Today's
multi- output automation systems could

-

generate these alternate streams without
much difficulty or expense.) Larger stations might consider alignments with multiple cable operators on a national or
regional basis, and uplink their service as
a radio "superstation."
Future growth in cable radio will undeniably include more audio channel
offerings, but may involve unwired elements. MMDS (wireless cable) variants also
have been developed. These services are
already in place outside the United States.
In addition, cable audio network operators are poised to move into direct broadcast satellite radio (DBS -R) distribution
when it becomes viable, perhaps allowing
them to tap the car radio market they currently miss.
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delivery

Although cable radio systems are real
and growing, DBS-R is a more speculative
future issue. Nevertheless, it could have
even more dramatic impact on the broadcast radio business if and when it does arrive. Presently, two major proponents are
involved in U.S. DBS -R: Satellite CD Radio
(SCDR) and RadioSat Corporation (RSC).
A third, Afrispace, targets the African market and may begin its service within the
next year or two. The U.S. government
also is involved in DBS-R development
through the U.S. Information Agency
(USIA, parent of the Voice of America
[VOA]) and NASA.
DBS -R already exists in Japan. There,
the St. GIGA service is operated by the Satellite Digital Audio Broadcasting Company, using the Japanese Yuri -3a satellite.
The service offers multiple CD- quality digital audio channels for a monthly subscription fee equivalent to approximately $5.
Several American companies are reportedly involved as investors in the operation.
For domestic service, the U.S. position
at WARC -92 allocated S -band frequencies
(2,310- 2,360MHz) for DBS-R, which is referred to in WARC deliberations as Broadcast Satellite Service, Sound (BSS [Sound]).
A recently issued FCC Notice of Proposed
Rulemaking (NPRM) suggests that alloca-

System designers have proposed the use
of low -power terrestrial repeaters called
gap-fillers. The digital formats used by
these systems typically allow gap fillers to
operate on the same frequency as the satellite signals without interference. The receiver switches to the stronger signal automatically in this, the so-called hybrid
model. However, the need for such a terrestrial network of gap fillers adds significant expense to the development of this
system, in addition to the high price of satellite operations.
One way to counteract this problem is
to use a multiplexed service. With such a
service, a single terrestrial transmitter or
small network of transmitters repeats all
satellite channels for a market while adding several local, terrestrial-only channels.
A single receiver would pick up satellite
and terrestrially originated signals in this
so- called mixed system. This approach is
currently favored for L -band application
in Canada, in which existing AM and FM
services are to be replaced by the terrestrial channels, with national channels (or
perhaps regional services, using spot
beams) added by satellite transmission.
In the United States, the recent FCC
NPRM favors the hybrid model. Terrestrial origination would be used for gap -filling

on of frequencies for such services may
begin soon.
Thus far, SCDR is the only proponent for
J.S. S-band delivery. RadioSat preferred an
earlier Mobile Satellite Service (MSS) allocation in L -band (1,544- 1.559MHz), using
t:ie high -powered MSAT satellites of the
.American Mobile Satellite Consortium
IAMSC). However, this allocation and RadioSat's role within the consortium have
been the subject of protracted litigation.
herefore, minimal action toward establishment of service has occurred. Mean while, Afrispace will likely use the standard BSS (Sound) L -band allocation
(1,452- 1,492MHz) available in all African
lations.
An important notion in most of these
Proposals is the inclusion of mobile reception possibilities, an element not normal Iv found in satellite transmission systems.
he power levels and coding gains used
:.re designed to allow extremely small reeive dishes that do not require critical
alignment, thereby accommodating aut:)motive and possibly hand -held receivers.
The primary difficulty with DBS-R is
ne-of-sight requirement for proper recept ion. Building shadows in "urban canyons"
nd certain terrain features might pretide this, especially for mobile reception.
I

'

I

y

of satellite signals only, with no provision
for purely terrestrial S -band services. Given this environment, domestic DBS-R
services are not likely in the United States
until the late 1990s or beyond.

What the future holds
Cable audio services seem destined to
continue their penetration, with a stated
goal of reaching at least 10% of homes already served by cable television. This appears possible, because the two remaining cable audio services have among their

principal partners the largest cable
multiple- system operators (MSOs) in the
country.
Keep an eye on activities at the FCC and
at the Electronic Industries Association
(EIA), where digital radio formats are be-

ing considered for U.S. standardization.
NASA /VOA is one of the 11 format proponents involved in the EIA process, as are
General Instrument (the principal force behind DCR) and Digital Planet.
As the curtains part on radio's next act,
no one knows how the story will end. You
can bet that cable audio and DBS-R will
be among the cast of characters.
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Staffing issues
for the '90s

Technology is placing greater and different demands on
today's engineering staffs.
IEXPLORING NEW TECHNOLOGIES
By Marvin Born

Look around.

The Bottom Line
In today's business climate,
is paramount. It's
the good news/bad news
syndrome. The good news is
that much of the personnel
cuts of yesterday are over.
The bad news is that unless

profitability

you're prepared for
tomorrow's technology, you
could be next. Fortunately,
technical managers can be
effective in helping improve
profits, while protecting those
with the skills needed to
operate the facilities of today
and tomorrow.

-

How many people have
left your production or broadcast facility
in the past 10 years? How have you
managed to stay employed?
The answer to the first question depends
upon the facility. The answer to the sec-

without human interaction. As the technology changes, we must keep up with the
changes to be personally and professionally successful.

ond question is universal the employee's
value to the company. If you aren't valuable to your company, you probably would
be terminated. This article examines how
technology has changed the way broadcasters use technology to improve their
job performance.

Today, fewer people are needed to operate facilities. However, the level of skill
and training required to be one of these

Out with the old
the days of traditional broadcast television, numerous people had to perform
different jobs just to get a commercial on
the air. For example, one person had to
pull the spot from the tape library, while
another person loaded it on a tape machine. At the correct time, the master control operator played the spot on the air.
When it was finished, another person unloaded it. and someone else replaced it in
the library. This time-consuming process
required as many as four people to run
one commercial.
Today's automation systems complete
most of these tasks without human intervention. Once the commercial is loaded,
it is pulled from storage, played and
restocked
all without an operator.
Granted, someone must place the spot in
the machine and someone must oversee
master control, but that can be the same
person. Facilities can operate for hours

Today's automation
systems can complete
most (on -air) tasks
without human
intervention.

-

In

-

Born is vice president. WBNS.TV. Columbus. OH.
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Technology

-a moving target

remaining people is rising. Through constant personal training, broadcast and pro-

duction engineers can keep their job skills
current.
Not long ago, engineers learned about
tubes and were prepared for almost any
position in the industry. But technology
does not stand still. Since the days of tubes,
perhaps six generations of semiconductor
technologies have been implemented. The
complexity of these devices has increased
to the point where millions of transistors
now reside on one chip. The days of easy
maintenance (where failures were solved
simply by looking for a tube without a
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glowing filament and then replacing it) are
gone forever.
Despite the tremendous increase in the
complexity of production hardware, engineers are still expected to be able to
quickly repair systems. The skills needed
to perform this maintenance are a far cry
from what was required a few years ago.
Engineers' abilities must remain current
with the equipment they service and
operate.

Reducing the people cost
Personnel costs are typically the most
expensive part of an operation. Twenty
years ago, a station could hire four or more
people at $5 per hour to maintain normal
on -air operations. Today, a person in a
middle- market station earns $18 to $20
per hour. In raw dollars, that's as much as
four people cost 20 years ago. Add to this
higher hourly wage the increased social
security, health insurance and retirement
costs, and the net cost for one person is
probably much higher than it was for the
four people combined.
This has forced many companies to view
staff reduction as a priority when it comes
to cost control. The next objective is to
make those remaining people more efficient. Many companies look for ways to
get more work from fewer people. In

r

broadcast, this usually means installing automated equipment, such as cart machines, robotic camera systems and facil-

ity automation.
The company advantage
With the proper equipment and a good
physical layout, one person can operate an
on -air TV master control. Let's examine
how an efficient on -air facility might be
designed.
First, the commercial cart machine
should be located in or near the master
control room. The operator won't have
time to walk any great distance to load or
retrieve tapes from the system. Next, the
transmitter remote control should be part
of the switcher console so that readings
and adjustments are easy to make. Several stand -alone tape machines should be located near the operator for program playback. Make sure the programs are loaded
and cued well in advance of air time. The
program segments can even be preprogrammed into the system so that the
machines will fast forward and automatically recue while the commercials are

running.
Although the operator in such a facility
will be busy, this concept is becoming
more common, especially in smaller markets or at independent stations. Ex-

perience shows that these operations can
be extremely reliable. In addition, operator errors are kept to a minimum with
trained personnel.
Don't be misled. A down side to this approach does exist. When something goes
wrong, only one person is present to handle the problem. The station could end up
sitting on a slide while the problem is resolved. However, many problems can be
fixed during a commercial break, thereby making the trouble slide a rare occurrence. Reliability is sufficient, and many
stations believe the cost savings is worth
the gamble and occasional problem.

Jack of all trades
Another trend of the '90s involves crossdepartmental exchange of employees. For
stations not bound by collective bargaining agreements, cross -training and cooperative exchange of staff members can increase the work output without increasing
staff size.
Cross -training the production and engineering departments can permit a production assistant to fill in for a sick tape
or master control operator. On the surface,
this looks like more work for the same
money. Perhaps it is, but moving a person
from a task that can wait to one that can't
(on -air operation) makes sense when you
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don't have the people or can't afford the
,vertime.
Using news editors as directors for the
pre- production of news material is another example of effective cross -training.
l 'pically, a period exists between shifts
such as early afternoon) when the staff
s smaller than normal. Using a news ediror as a director saves having a higher -cost
director on duty just to repeat to the endneering crew what the news tape ediror wants.
The engineering department can assist
)n this process by taking the theory one
step further. With little additional equipment, a combination editor, switcher and
pecial effects device can be added to a
news edit suite, along with a small character generator and an extra tape machine. Now, the news editor can complete
with t:tie whole pre -production process
rut additional staff time and cost. The production crew could then be assigned to
commercials or promotional spots. The
staff might not be needed at all, thereby
resulting in additional savings.
These are only a few of the options
available to save money through more efficient use of staff. In the aforementioned
scenarios, the librarian and tape operator
positions were eliminated. The crosstraining of production and engineering
personnel resulted in position savings and
perhaps a reduction in overtime charges.

The drawbacks

The self-employed engineer
Service contract work has its advantages. Today's radio manager wants to stay
Continued on page 71

The
ENCO DAD486x
DIGITAL AUDIO DISTRIBUTION SYSTEM

-

Serious drawbacks to such staff reductions do exist, and they should be considTred carefully. The basic knowledge of a
s :ation s operation resides in the minds of
the employees, not in any machine. As the
number of employees is reduced, so is the
pool of knowledge available to your company. Depending on the department involved, an employee reduction can severeIv handicap a company in the long run.
Sales and engineering are two examples
of where staff knowledge is critical to a
facility's operation. Sales people often
have unique personal relationships that
are crucial to effective selling. Instead of
eliminating sales positions, many companies opt to place them completely on commission: no work, no pay. Although this
may work with sales staffs, it doesn't work
for engineers.
Engineering and operations is an expense department. As such, it is a favor e target of budget cutters. However, the
learning curve for operation and maintenance of electronic equipment is long. It
is not easy to replace knowledgeable staff
ith part -time personnel, especially if they
have little experience. Improper staff
reductions also can leave the company
ithout enough people for on -time
projects and without the knowledge

ness secrets, their basic industry knowledge is enhanced by each temporary
position for which they are trained. The
investment you make in training part -time
employees is not being entirely realized
by your company. In addition, the training you provide may be used to your disadvantage, because it could help them obtain other employment.

years, employees often develop a strong
sense of loyalty. Employees expect that
same type of loyalty from the company.
Any staff reduction breaks this confidence,
which can take years to rebuild.
Furthermore, remember that part -time
employees may be doing great work for
you today, but tomorrow they could be at
your competitor's site. A savvy and possibly less-than -honorable employee may offer certain business knowledge to the
highest bidder.
Even if part -time employees don't violate any ethics standards or disclose busi-
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necessary to operate the facility.
Loyalty is another important issue. After working for a company for several
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Building for a
high- definition
future
Don't let the tidal wave of HDTV drown you. Prepare
now for the transition period.

By Curtis Chan

Earlier this

The Bottom Line
The HDTV/DATV era is
sitting on our doorstep.
Burying your head in the
sand won't stop its
implementation. Now is the
time to arm yourself with the
proper ammunition to help
your station make a smooth
transition. To remain
competitive, stations need to
anticipate costs and what
types of new equipment in
which to invest. The
transition to HDTV will
impact the future of the
broadcast industry, so gear
up now for the change, and
go with the flow.

Chan is

62

a

principal of Chan 8 Associates. Fullerton. CA.

Broadcast Engineering

year at the Digital TV Conference sponsored by MIT's Media Lab,
FCC chairman Al Sikes announced the onset of a new era. "While the decades-old
acronym HDTV is still used by most persons, we are in fact now dealing with digital advanced television (DATV). The importance and implication of this transition
cannot be overstated. DATV will be higher
quality and enable higher capacity, while
at the same time using the radio spectrum
more efficiently;' said Sikes. "It will be far
more flexible than today's analog television, and it will enable easier and cheaper transcoding among different display formats. From a consumer perspective, DATV
will increase choice. It will provide viewers greater control over what, when and
ultimately
how they watch television
leading to personalized and customized
television in addition to the mass media
television we know today:'

-

Out with the old
As the FCC HDTV /DATV standard selection deadline approaches, TV stations are

not concerned with will it happen, but
when and how their station will deal with
two program origination formats during
the transition period. What are the risks
and opportunities of procuring new equipment for recording, camera systems, editing, image and audio manipulation, switching /routing, playback equipment and RF
transmission components?
Other major considerations include cost
and how to maintain profitability. Although HDTV may be a great idea for improved programming, one underlying con-

December 1992

www.americanradiohistory.com

cern is how to attract a revenue stream
that will ultimately convince stations to invest in HDTV. For advertisers, the opportunity to reach an upscale audience is attractive, because HDTV will fragment the
market. But will the industry respond to
the fragmentation with a new fee structure? What should current facilities do to
make their program quality and equipment complement more HDTV- friendly?
The purpose of this introduction and a
12 -part HDTV series in the "Strictly TV"
column is to offer viewpoints from various manufacturers, organizations and other industry figures. Beginning in the January 1993 issue, each of the "Strictly TV"
columns will spotlight a relevant topic or
emerging technology, and will provide you
with more ammunition to make rational
decisions for the transition to the HDTV
era. Featured topics will include tape formats, camera issues, switching and routing needs, RF systems and timely news
regarding standards progress. Remember,
the HDTV tidal wave is coming, and
there's no place to hide. If you think smart
and plan now, you can ride the crest of
the wave to future profitability.

At the crossroads
A recent study on the implementation
of HDTV portrayed costs that varied by a
wide margin. According to the report, an
estimated $1.5 million will be needed to
just pass a signal. Up to $12 million will
result in a fully functional station. Several proposals have been spawned over the
months to make the advent of HDTV as
fair as possible. One proposal is the sub-

mission of an appeal requesting the FCC
r) pair specific HDTV and NTSC channels
with current transmitter sites, based on the
principles of replication, interference
prevention and coverage maximization,
instead of proposing a table of allotments
and allowing broadcasters to negotiate for
the best pairings. However, a draft was approved for a table of allotments that like Iv would place all HDTV channels in the
HF spectrum, which again drew various
3mments.
The draft noted that 17 of the 1,716 commercial and non -commercial HDTV channels would be allowed to operate in VHF.
he agency admitted that shoehorning
I71 V into the existing spectrum was most
fficult in the crowded northeast section
the country. Nine VHF assignments are
that area, and five are in California, two
which are in Los Angeles. The FCC suggested that stations receiving VHF HDTV
assignments be given special considerat,on in making the transition, and then be
given one of the vacated UHF channels
after everyone has made the switch.
To provide sufficient channels, the FCC
draft suggests co-location or reduced spacings between adjacent channels in some
ilistances. The assignments of many of the
I DTV channels to UHF depend on the

to the

that have been off -limits for years. The
FCC noted that the early draft allotments
may change significantly.
The proposed conversion schedule has
been greeted with criticism three years
from the release of the allotment list to apply for an HDTV channel, three more
years to construct the new channel. three
additional years to have 100% simulcasting, and 15 years for a total conversion
from NTSC to HDTV. The alternative to
this schedule is to go dark. The Association of Maximum Service Television may
voice the complaints best: "The FCC's
deadlines are driven by an effort to speed
the implementation of HDTV by bypassing normal marketplace forces and imposing on broadcasters an inequitable and
dangerous share of the risk and financial
burden involved in bringing this new, and
to some extent largely unknown, technology to fruition."
The National Cable Television Association (NCTA) took an opposite stance on the
schedule issue. It believes the delay in
requiring simulcasting would cause the
cable industry problems, because stations
would be expected to carry two signals
each for a multitude of channels. In addition, the NCTA committed resources

What is the outlook for HDTV? Assuming court involvements are avoided, the
reality is that the fates of HDTV and NTSC
now seem dependent upon public response. As with all the formats that came
before it. HDTV needs public acceptance
to gain a firm footing before profitability
can be considered. Earlier this year, the
FCC Advisory Committee Working Party
charged with forecasting the public's reaction developed its analysis. The study stated that perceived value and price are the
principle variables.
The report indicates that large screen
sets account for 5% of the NTSC receiver
market. This market is growing, and receiver manufacturers are confident that a

-

I

I I

iiP

ability to eliminate UHF taboo channels

jir
Noll
I

development of a broadcast compatible HDTV standard based on the
understanding that the transition from
NTSC to HDTV would be smooth and expeditious. In its filing, the National Telecommunications and Information Administration (NTIA) disagreed with the
proposal to require NTSC transmission to
go dark after 15 or 16 years. Broadcasters
should have the choice, NTIA said, to surrender whichever channel they choose.
More on this subject later.
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CONSTRUCTION PHASE TION PHASE

SIMULCASTS
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a station that can pass network HD pro -

?owl

gramming with inserted local commercials. WP -5 estimates that 150 stations in
the top 100 markets will have converted
by year five, thereby serving 83% of the

NTSC GOES DARK
ALL HDTV

1V households.

ROTE: ALL DATES ARE DEPENDENT UPON THE FCC MEETING
THE 1993 SCHEDULE OF ALLOCATIONS

fair share will make the transition to high
definition. The initial sets are projected to
cost approximately $3,700.
Assuming that HDTV will find its way
into high-end graphics and animation,
medical and other niche markets, the real
issue is that without programming. HDTV
will remain a curiosity for technical trade
shows. As is often the case, if it wasn't for
programming, television would be dead.
One WP -5 report stated that when color was introduced, six years elapsed with
little market penetration, even though set
costs fell significantly. When the networks
implemented full-color prime time programming in 1966. sales increased explo-

sively. Similarly, VCR sales were relatively insignificant until the introduction of
videocassette rental stores.
Cable is expected to be an early provider of HDTV programming. One unique advantage of cable is its ability to offer
hundreds of channels of programming. As
to the origination source, it was cited that
more than 70% of prime time programming is already produced on 35mm film
medium easily translatable to HDI'V.
The remaining NTSC -based programs
could be economically upconverted during the start -up period. Using the proposed
FCC time frame and assuming a cost between $1 million and $2 million to build

-a

HDTV's impact will significantly change
our future thinking and livelihood. What
is at stake reaches far beyond broadcasting and professional video production. As
we move forward, consider the implications of a new infrastructure for personal
and business communications, narrowcasting and broadcasting. The full impact
will affect us in many ways. Video, as we
know it. has brought entertainment and
information into our everyday lives, but
has been limited to essentially a -way affair. HDTV and its derivative audio-video
medium and technology will play an important role in the new communications
plan, making it possible to live in a fully
interactive world.
For the broadcaster, the clock is ticking.
Progress waits for no one. However. decisions should not be made without knowledge. To help you gain relevant. timely
and crucial information to survive the
HDTV onslaught. read "Strictly 7'V" each
month in 1993.
1
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By Hulon

focusing
on CRTs
Understanding common monitor problems can save you
time and money.

YOKE

Forrester
Maintaining

The Bottom Line
How many video monitors
are in your facility? What
would it cost to replace them
at today's prices? What would
it cost to replace all of the
CRTs? Purchasing all new
monitors and CRTs would
represent a substantial investment at a significant cost. In
the next few years, with the
impending investments suggested for the onslaught of
high -definition and digital tel.'vision, now is the time to
,tart cutting some of the current costs to prepare for future capital expenditures. You
may be able to trim some
costs with a better understanding of monitor problems.
If the picture tube is at fault,
consider rebuilt CRTs as a fix
for ailing monitors.

image quality requires a
critical evaluation of the video signal from
three viewpoints. First, waveform monitors illustrate timing and amplitude characteristics primarily of the luminance signal. Second, vectorscopes show saturation
and phase of color. Third. even when all
of the amplitudes, timing, phases and saturations appear correct, few facilities would
consider distributing or transmitting the
signal without seeing how the picture appears on a picture monitor. A precision
picture monitor can be the most important of the three in assessing overall image quality. Seeing the actual picture reassures us that the grass is not red, the sky
is not green and people are not blue.

CRT

prognosis

The cathode ray tube (CRT) is the most
expensive component in the monitor. Depending upon the condition of an older
monitor. the price of a new CRT could
make a difference between repairing or
replacing the unit. For some tube types,
an alternative may exist
rebuilt CRT.
Monitors may perform poorly for a number of reasons. Most of the reasons involve
signal processing, sensing and driving circuits. Only a few reasons for poor performance directly involve the CRT. Most of the
monitor problems that may relate to the
CRT are listed below with a probable
cause and cure.

-a

Fading picture.
er is a freelance writer for AD Ideas Inc.. an agency
servir q Video Display Corporation. Tucker. GA.
Forre

a period of time, the picture seems
to fade. Essentially, there is no brightness

Over

control. The image may go negative. Ballooning of the picture is possible.
Probable cause: Low cathode emission. In
a color tube, the cathode of one gun may
occur before the other two. If that happens, there is an uncorrectable imbalance
in the color.
Cure: Replace the picture tube.

Phosphor burn.
After the power has been turned off. an
image remains visible on the screen. Often, graphics and letters on an operating
monitor are no longer sharp and clear.
Probable cause: This problem usually occurs with monitors that must remain on
for long periods of time. It is made worse
by high contrast and brightness settings.
Cure: Replace the CRT. Once the unit has
been replaced, avoid excessive brightness
and contrast, particularly on monitors that
do not need to be observed constantly.

No

picture.

Several conditions are possible.
Probable cause: No power applied. As obvious as this may seem, many picture
failures are the result of a power cord that
is faulty or not attached. A fuse in the
monitor also could be at fault.
Cure: Replace or repair the power cord.
Make sure that both ends of the cable are
properly seated. Check and replace the
fuse if it is defective.
Probable cause: Open filament. An open
filament in the CRT means that the cathode cannot be heated to operating temperature. No reddish glow will be visible
in the neck of the tube. No beam current
December 1992
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is created. Because the filaments of a color are usually a series circuit, not parallel. if one filament goes, so does the entire picture.
Cure: Replace the CRT.
Probable cause: Gassy tube. The vacuum
has been corrupted by gas molecules. A
blue glow may be visible inside the neck
of the tube, the result of ions being excited by the high- voltage levels inside the
tube. The gassy condition first shows on
the screen as a lack of focus and may
eventually become sufficient to short out
the high voltage applied to the anode.

Cure: Replace the CRT.
Probable cause: No high voltage. Components in the high -voltage section may have
failed. Lack of high voltage can be observed with a high -voltage meter. If no meter is available, an insulated screwdriver
can be used to "draw an arc" from the anode connection of the CRT. In order to
avoid shock, take extreme caution when
using this approach. (You should put your
left hand in your back pocket and use your
right hand to work on the equipment. If
you do receive a shock, the current is not
as likely to affect your heart.)
Cure: If high voltage is present, consider
replacing the CRT. If high voltage is absent. troubleshoot the HV oscillator and
flyback system or horizontal drive circuits.

Airy tube.
Air has leaked into the tube. Typically,
arcing will be visible inside the neck of the
tube. In general, high voltage will not arc
in a vacuum.
Cure: Replace the CRT.
No brightness control.
The screen raster appears bright without visible information.
Probable cause: A short exists between
grid 1 (G1) and the cathode of the CRT.
Normally, a potential difference exists between the grid and cathode; video is applied to the cathode and the brightness adjustment controls Gl. As a result, no
picture information appears.
Cure: Replace the CRT.
Sweep failure.
The only light on the screen is a horizontal line.
Probable cause: The vertical sweep circuits are malfunctioning. Turn the brightness control knob until the line is just visible in order to avoid burning the phosphor
layer while you are troubleshooting.
Cure: Check the sweep circuitry, drives
and yoke. The CRT is not the cause.

Keystoning.
The picture raster is distorted into a
trapezoidal shape.
Probable cause: A winding in the yoke is
shorted.

THE BIGGEST NEWS

AT FOX IS ON

JVC'

o

occurred in the CRT.
Cure: Troubleshoot the power supply. An
oscilloscope will be useful in looking for
excessive 60Hz ripple. If no significant ripple exists, the CRT may be at fault.
3. Irregular curves along picture edges can
be caused by magnets on the yoke. These
are convergence problems.
Cure: The magnets can be moved to al-

Labels
The largest selection of video and audio

cassette labels for laser and pin -fed
printers. Available blank or custom
printed with your company logo.

Tape status and

management
labels, too.

United Ad Label

JVC

your choice today. Call 1-800-JVC-5825.
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Curving of sides and images.
Several possible conditions may occur:
1. The picture appears to have an S curve
that runs from top to bottom. The curvature may move slowly upward across the
picture.
Probable cause: 60Hz AC power is getting
into the vertical sweep circuit. It may be
coming from a faulty filter in the power
supply.
Cure: Troubleshoot the power supply. An
oscilloscope will be useful in looking for
excessive 60Hz ripple.
2. The picture has light and dark horizontal bars with some curving along vertical
lines. The bars may be nearly invisible to
intense black and white. Some side -to-side
movement may be visible as the bars
move upward across the screen.
Probable cause: The power supply filter
is faulty, or a filament- cathode short has

VHS.

When Fox Broadcasting selected a standard for camcorders and
editing equipment for electronic news gathering at its television
PROFESSIONAL stations and affiliates, they chose JVC and S-VHS. In head to head
competition with different formats from other brand names, S -VHS came out the
clear winner, in terms of performance, flexibility and price. Make JVC and S-VHS

66

Cure: Replace the yoke. The CRT is not
the cause.
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has the labels you need.

Call (800) 423 -4643
for information and brochure.
United Ad Label Co., Inc.
P.O. Box 2216
Breo, CA 92622 -2216
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ireless

Joshua Weisberg (left) and Peter
Scharff of Scharff/Weisberg in Green
Turtle Studios, New York, New York

Introducing the IFB -12 from Vega Wireless
new wireless Interrupt
Fold
Back
system, the 1FB -12,
Vega's
i, today's means of talent cuing in
the studio, in the field, or wherever
e se you require simplex communic.ttions to a virtually undetectable
n liniature receiver. The system ope -ates in the 174-216 MHz VHF
high band and utilizes compandit ig to make this the best sounding
H ireless IFB system on the market.
Fifty milliwatts of RF power
from the RMT -10 base- station

transmitter, and remote antenna capability, allow full studio coverage
using the dual -channel, crystal-controlled PL -2 miniature receivers.
Audio-frequency shaping plus linear and ALC modes let you tailor
the IFB -12's audio to meet your
specific requirements.
The factory- matched system is
available on any of more than 1600
stock frequencies and can be coordinated with any other wireless microphone systems you may be

operating. The PL -2 receiver's multiple RF and IF tuning stages and
outstanding sensitivity and selectivity make the 1FB -12 the wireless
talent cuing system for the professional.
Call our toll -free 24 -hour Fax Back system at 1 -800- 274 -2017 for
instant technical information, or
call our toll -free main number at
800 -877 -1771 for technical support.
Vega wireless...the choice of professionals the world over.

in
a MARK IV company
El Monte, California 91731 -2294
9900 East Baldwin Place
Telephone: (818) 442 -0782
Toll -Free: 800-877-1771
FaxBack: (818) 444-2017 / 800 -274 -2017
Fax: (818) 444 -1342
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leviate the irregularities, but convergence
of the picture may result. The problem
generally is not the CRT.

A few words of caution
Few technicians like to change picture
tubes. The process is not difficult, but it
does take time and involves some risk. Because CRTs involve a hard vacuum, mishandling could result in a crack in the
glass envelop. Although a crack might permit air to leak into the tube slowly, the
sudden inrush of air has been known to

cause CRTs to disintegrate with explosive
force. Always wear safety goggles when
replacing CRTs, in case the glass becomes
cracked and the CRT implodes.
In order to operate, most picture tubes
require a high voltage applied to their
cathode. This voltage may vary from 10kV
to 35kV, depending upon the type of tube.
The anode inside the bell portion of the
CRT behaves like a large capacitor and retains a high -voltage charge. Although that
charge should be dissipated soon after the
power is removed from the monitor, the
possibility does exist that some charge will
be retained in the cathode. Be certain to
short-circuit the anode connection to chassis ground before trying to work around
the CRT.
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Rebuilt vs. new
Most CRT failures are gun related. If a

new gun assembly is installed, the tube
can often provide a few years of service.
For a successful rebuild, the phosphor and
mask of a color picture tube must not have
been damaged and the manufacturer must
be able to provide a new gun assembly.
To rebuild the tube, a cut is made in the
glass around the neck to remove the old
gun assembly. The new gun with appropri-

VERTICAL DEFLECTION
PLATES

FILAMENT

YOKE
HIGH -VOLTAGE
ANODE
PHOSPHOR
COATING

Figure

1. The diagrams compare electrostatic (ES) (see A) and electromagnetic (EM) (see B) cathode ray tubes. Although some of their construction features are similar, the deflection sections
are significantly different.

Electron guns and phosphors
Today, four primary types of color
CRTs are in use. The most established
is the delta dot system, shown in Figure
1. The three sources of electrons are in

a triangular array and, after passing
through a dot mask, strike triads of phosphor dots that also are arranged triangularly. The in-line dot tube (see Figure
2) places the three sources in a linear
array. The dots excited by a beam from
these guns are a horizontal linear triple,
after the beams pass through a dot
mask. Figure 3 shows the in -line slot
type tube. The linear array of three guns

PHOSPHOR
DOTS

SHADOW MASK

forms beams that must converge
through slots in a mask before they
strike phosphor stripes on the faceplate.
The fourth type (not illustrated) is the
llinitron, which has three separate cathode and grid 1 elements, but uses common focus and accelerator grids.

BLACK MATRIX

Figure

1. A

delta dot system.
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Figure 2. The in-line dot tube of a hybrid configuration.
IN -LINE GUN
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only $1,495

r

It's the first TRUE Video
Synchronizer on a PC® card,
giving you an affordable way to
synchronize satellite, network
and CAW feeds or any other
remote video signal.

PHOSPHOR
STRIPES

1
SHADOW MASK

0

Figure 3. An in-line slot type tube.

ate glass is fitted into place and the glass
is "rewelded:' A vacuum pump is used to
evacuate the glass bulb, after which the
tube is sealed.
Rebuilt tubes normally have a shorter
warranty than new tubes, but their cost
is from one -half to one -third the cost of
a new tube. As electronic devices go, a
rebuilt tube could outlast several new ones

Most of the time, tube rebuilders will
deal primarily with popular tube types.
Some may be willing to work on a less
common device, if they can get the replacement gun.

Cutting costs
Most facilities have a large number of
monitors scattered through one or more
control rooms, edit suites and viewing

BLACK MATRIX

L

4
Featuring 4 -Field Composite
Processing for transparent NTSC
performance, you can plug DPS
MicroSYNC cards into one of our
ES -200( Series multi-channel
rackmount expansion systems or
any IBM compatible computer.
Either way, you'll get broadcast
quality performance for a very
attractive price. So call DPS
today. and get the lowdown on
the new MicroSYNC.

rooms. Unless the monitors are old, replacement tubes should be available. Except for certain "master" monitors, rebuilt
picture tubes could serve the purposes
quite well instead of new tubes. The cost

differential is worth considering.
Becoming acquainted with CRTs and
their operation will permit you to
troubleshoot many of your monitor failures and determine quickly if the CRT is
at fault or some other component is the
culprit. With a better understanding of
CRTs, you should feel more comfortable
about filling out a purchase order to get
a replacement.
For more information on video
monitors, circle Reader Service
Number 301.

DIGITAL
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((you wont to took 3rrur hest
11

Spiral Drive Florence. Kentucky 41042
(606) 371 -5533 Fax: ( 606)371-3729

55 Nugget Avenue. Unit 10
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Ontario MIS 3L1 Canada (416) 754.5090
Fax: (416) 754 -7046
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Applied Technology
Solid State Logic

Scenaria
By Mark Yonge

Random- access audio editing expands
the editor's palette in film and video production. Instead of working to the nearest
frame, as in many conventional setups, the
editor can make choices as fine as t /tllllth
of a frame. With multiple tracks available

involved.
At present, hard disks are the only practical random -access medium for this application. Imagine an alternative that
could provide the same random -access capability, but avoid the upload /download
necessity. Magneto- optical disks suggest
what could be done with a physically
removable random -access medium. However. their comparatively low speed and
limited capacity per disk renders them unsatisfactory as yet for many applications.
Consequently, hard disks will likely carry the bulk of high -performance digital
editing for awhile. Used intelligently, they
can perform well in terms of sophistication and cost- effectiveness.

Although valuable,
random -access
techniques have not
been without some
operational cost.

A multi -user network
Avoid the upload /download problem by
installing random-access editing stations
on a computer network. This breaks the
dependence of individual users upon isolated storage disks, so that a central resource of audio storage can be available
to all users. Whole projects can be moved

Editor's note: The following article looks at some of the new
technology developed for the Scenana workstation. a major element in Solid State Logic's series of integrated post production equipment. Because of space limitations. the
original article apears m condensed form.

Producing sound for film or television is
perhaps the greatest challenge for digital
workstations. These projects impose a
more formal structure than pure audio

work.

for editing simultaneously, and the ability to move any sound in time relative to
the picture, the editor is able to choose
and position material in context. This
would be difficult for more than a few
tracks at a time in film, and extremely
awkward for multitrack tape. Similarly, the
release from a rigid time framework allows
easy implementation of time compression
and expansion.

Yonge is manager. digital products, for Solid State Logic.

Oxford. England.

70

Broadcast Engineering

The system
Scenario

is such a master

workstation.

It combines a 38-channel, fully automated digital mixer with a 24 -track randomaccess digital recorder/player. It also in-

corporates full audio editing facilities and

SYSTEM CORE

ANALOG AND

ANALOG AND
DIGITAL AUDIO
OUTPUTS

DIGITAL AUDIO
INPUTS
24 -TRACK

RANDOM ACCESS
AUDIO
STORAGE

Yy

RANDOM
ACCESS
VIDEO
STORAGE

AUTOMATED
ROUTING

AUTOMATED
ROUTING

System challenges
Although valuable, random- access techniques have not been without some operational cost. For example, it's still impractical to record original production
audio on random -access media. Therefore,
it is necessary to transfer linearly recorded
material onto a random-access storage device, typically by real time dubbing to hard
disk. After editing is completed, the finished audio again must be transferred
back to a master videotape. Regular backup of the computer disks also is required.
which can add to the unproductive time

between users without leaving the digital
domain, and without repeated loading.
A network approach also allows each
workstation to have multiple jobs in progress during the work day. Assuming sufficient disk capacity exists at the central
server, the operator can switch quickly between sets of stored files, as dictated by
production needs and clients' schedules.
With such an arrangement, a current project need not be completed before starting on the next one.
Furthermore, a single complex job could
be broken into smaller components across
several workstations, with each sharing
necessary common audio and video elements. After the components' completion,
the full project can be synchronously reassembled at the master workstation.

AUDIO
EDITOR
M -O

DRIVES

AUTOMATED
DIGITAL
AUDIO
MIXER

TO /FROM

OTHER
WORKSTATIONS

Figure I. Conceptual block diagram of
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Continued from page 61
on the air with good sound and minimum
cost. In many markets, it's possible to
make a good living by servicing several
radio stations as a contract engineer.
Television is moving in the same direction as radio has over the past 15 years.
Some stations rely on part -time employees
for master control, studio cameras, news
vans and to act as reporters. The benefits
and traps discussed for radio also apply
to television.
One major difference exists between radio and TV contract work. People working part -time in television often are em-

machine control for conventional VTRs.
li contains a unique random -access video
storage system, and an expandable,
computer- controlled routing system for
audio (analog or digital) or serial control
s finals. (See Figure 1.)
This device operates on a high-speed
network by which it can communicate
with other similar units or with another
earlier workstation from the same manufacturer (ScreenSound). Previously edited
and stored material can be instantly
recalled via the network to appear on the
system's faders.

The network can handle up to seven
users, providing up to 56 channels of digital audio simultaneously. This represents
a sustained data rate of more than
4 Mbit /s without any interference or servit e waits. The network file server current 1, supports up to 48 hours of central stora4e, with off-line data backups and a
c ntral magneto-optical disk library incorporating database search and retrieve
support.
The following provides a more detailed
h 3k at this system's operation:
Mixing. Motorized faders and tactile
c ntrols allow simple operation and continually show the user what's happening.
Faders can be grouped together in single
or multiple layers. Faders, parametric EQ,
pans, channel delay, auxiliary sends and
fi.J dynamics in each channel are dynamic ally automated to reproduce a complex
m._x precisely and repeatably. Automation
can operate in a snapshot or dynamic
(t me -code- based) fashion, or in a combir ition of both.

Avoid

upload /download
problems by installing
random- access editing
stations on a
computer network.
Integrated editing. In the process of mixthe system still allows direct access
tr its integrated editing system. More imp,- .rtant, when returning to mixing after
such editing, the automation information
previously stored is altered to match the
new edits. There is no need to remix from
s< ratch whenever a few lines of dialogue
are changed or a scene is removed. The
preparation of alternate versions for different markets also becomes straightforward
and fast.
Instant pictures. When using conventional VTRs to provide video reference to
a random-access audio system, the limitations of the linear video transport beg,

Today's stations need
The Scenario system installed in a typical ap
plication, with ScreenSound prelay workstation
in foreground.

come apparent. Although the audio system jumps to a new part of the soundtrack
instantly, the videotape has to catch up
and lock in sync. Waiting for sound and
picture sync to be re- established continually interrupts the editing process and erodes concentration. This system solves the
problem by integrating a hard disk video
recorder that provides a visual reference
with the same instant access that the
sound has. The video reference automatically follows the audio in sync at any
speed, and cues quickly to any new point.
External routing. The system has analog or digital inputs and outputs for interfacing external sources and special
processing. It also includes an automated
patchbay with a bidirectional, balanced
switching matrix under computer control.
The multilayer switcher handles analog
audio, AES/EBU digital audio and serial
machine control data. Patch setups can be
stored and recalled any time.
Scenaria provides a highly integrated
environment for audio post -production
and solves some of the problems encountered in earlier non -linear production
styles. Furthermore, it builds upon the installed base of earlier products from its
manufacturer (ScreenSound, SoundNet
and PatchBay), extending the value of
previous investments rather than obsoleting them. This approach exemplifies the
quality, speed, organizational benefits and
value offered by integrated digital production systems.

For more information on the SSL
Scenaria, circle Reader Service

Number 303.

fewer employees to
operate.
ployed in another industry, such as cable
or a production facility, as opposed to another TV station. TV stations are usually
more careful about multiple station relationships. They also tend to require their
part -time workers to have a higher skill
level.
Self-employed engineers should make
sure they provide their own health insurance and retirement plan. They must also
protect themselves with business insurance and use contracts for all their clients.
Furthermore, there must be a written understanding as to which station gets first

must keep your
job skills current.

You

service during problem periods. It's also
important to have a backup contract engineer who can cover for you when you
are unavailable.
Use the technique of maximizing profit. Find the maximum amount that a station will pay for contract service and then
charge that amount. If you don't charge
enough, you'll probably end up with too
much work and too little money. If you
charge too much, you'll have less work
and even less money.
Set two hourly fees. One fee should be
for use as part of your retainer. The other
should be a much higher fee that is
charged for on -call service. The goal is to
have a well -priced retainer plus the
highest hourly fee the market will bear.
One savvy technique to pricing information is to ask around locally. Being your
own boss is no panacea, but it can work.
The key is to have good business sense
and be willing to work hard.
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Applied Technology
Panasonic Multi- Station
II system

By Mark Mifflin

In the future, multiple TV stations will be
run from a single facility. Panasonic has
worked with Providence Journal Broadcasting to prepare for this trend and develop an innovative automation system
that combines a library automation system with station automation software.
In June 1992, Providence Journal began
controlling two stations from one control
room in Tucson, AZ, using such a system.
Providence Journal, which owns Fox affiliate KMSB, purchased the studios and associated equipment from independent
KTTU, and entered into a local management agreement to program and sell
KTTU's air time. The purchase did not include the station's license, transmitter or
tower. The two stations merged, with personnel from KMSB moving to the newer
and larger KTTU facility.

on both stations.) Each station's spot
breaks are pre -assembled from the material in the library and recorded on an ex-

ternal VCR.
The library's console computer manages
the playlists and database, while the library plays the breaks to be compiled onto
the external recorder. After the compiling
process, the console computer provides
the as compiled information to the automation system's host computer.
The compiled spots and time code are
recorded on 90- minute cassettes. For a day's
operation, each station's commercials and
promos typically fit on three cassettes.

Record system

One control room
Panasonic's Multi- Station I1 system offers
users a range of options for automating
the playback of commercials and programming for more than one station. With
this system software, a TV operation can

simultaneously air two or more channels
of completely different commercial and
program material from the same control
room, using minimum manpower.
The system consists of the M.A.R.C. library, its control console computer, two
output channels, a record system, the automation system host computer, a central
database and two cassette dub stations.
(See Figure 1.) These subsystems are
linked via a local area network (LAN) and
other control cables. The LAN is used for
transmission of data and files between
computers. RS-422 serial control cables are
used for critical real time controls, such
as event-cuing data, start, stop and recue.

1. Basic block diagram of a 2- station
automation system.

Figure

Output channels
Each output channel consists of a
device -control computer, break players,
program players, 10x1 routing switchers,
bar code readers and user interfaces.
The device -control computers control
the commercial break players and program players as well as the 10x1 routing
switchers. These computers allow a station
to use its existing broadcast VTRs, including MII, -inch, 3/4 -inch and other video
formats. Currently. seven players may be
1

.,. .,>,

;-....,
,

1

®ttlm

Library and compiler
The purpose of the M.A.R.C. library and
compiler in this system is to prepare spot
breaks for the two separate stations from
a single spot library. (The library contains
the playback VCRs and all the spot material for both stations. Many of the spots run

VTR

OFF

Reel

Figure 2.
Mifflin is senior product engineer for Panasonic Broadcast
& Television Systems, Secaucus, NJ.
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connected, and the operator can select
any one to play programs or compile spot
cassettes. Each of these players is assigned
a bar code number for identification.
The operator uses the bar code reader
to read the player's bar code number and
the cassette bar code number as cassettes
are loaded, thereby minimizing the possibility of error. Without this precaution
in a hectic, dual -purpose control room, an
operator could reverse a pair of cassettes.
The 10x 1 switchers place the appropriate spot or program player on the output
bus at the correct time.

.,t.®
O

M,.,

A horizontal split -screen on the automation computer terminal displays two different stations' schedule data simultaneously.

Because the device controllers are configurable, they also can control recording.
The record system at KMSB/KTTU
records incoming satellite feeds. The system can handle up to eight simultaneous
recordings. Just as the playback channels
follow daily playlists, the record system accepts a record list for the day's satellite
feeds.
The start command for these record
events can be generated by clock time or
by a manual trigger. The manual event
may be started by the operator pressing
a button or by a cue tone, if one was
provided by the satellite transmission.

Dubbing and screening process
The system's 2 cassette -dubbing stations
assist the operator in dubbing the corn mercial spots and screening programming
material for each station. These stations
each consist of a computer, a source player, a recorder, a bar code reader and a
10x1 routing switcher. The dub stations
are on -line with a database in order to add
new cassette data or access existing information about specific cassettes. The operator uses one station to dub commercial
and promo material to the library format,
and to create the database records.
The other station is used for screening
recorded program material and marking
time-code points for each program segment. The operator marks the time-code
start and end points of each program segment with a simple keystroke. These time code points are kept in the database, and
are used by the device -control computer

in cuing and playing the
segments.

program

Time -saving interfaces
While the operator is marking a program's start and end points, other points
also can be marked for insertion of a station ID key during playback.
In addition, the system incorporates audio voice-over triggers, commonly used to
start an audio cart at the end of a program.
The station's log simply indicates an audio event, and the automation system's list
makes the trigger part of the program

event, backtiming it appropriately.

Host computer
The automation system's host computer allows the operator to supervise and
control the entire system. This computer
holds the day's playlist for each station,
and allows the operator to edit and control each independently. If last-minute
changes must be made, the operator
makes them at the host computer.
The two stations' lists are displayed in
a split -screen form, so the operator can

this list at a dub station to record the commercials or promos, and then places the
newly recorded cassettes into the library.
The data for each of these cassettes is sent
to the database.
Each station's spot -compile list is actually handled in three segments, because
approximately one -third of the day's spot
material can fit on a 90- minute cassette.
The library plays the compile list, and the
external VCR records the audio, video and
time code on one of the three compile cassettes. After each compile cassette is recorded, the operator places it into an available player.
During this recording process, ascompiled information is automatically
generated, noting the time -code location
for each spot recorded on the cassette.
This information is sent to the automation
computer, and later is used to cue and play
that compiled cassette.
The as- compiled information is merged
with the program data by the computer,
forming the two stations' complete automation lists, each containing spot and program information.
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ENGINEER & STUDIO
CABLES, PATCHBAYS, CONNECTORS,
TOOLS, TAPE, DISCS, RACKS, ETC.
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RUSH DELIVERIES
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BRANDS INCLUDE: ADC; AMPEX; AMPHENOL;
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723 7th Avenue (at 48th Street)
9th Floor, New York City

(212) 302 -5734
Fax: (212) 302 -5744

Program and spot playback

In the future, multiple
TV stations will he
run from a single
facility.
view either easily. (See Figure 2.) The status of each controlled playback VCR is displayed on the right side of the screen.
When the operator selects the list editor,
all the details for that event are displayed.

A day's operation
The step -by -step process for airing material is rather simple. (See Figure 3.) Traffic provides two logs, one for each station.
These are then split into two listings, one
with spots to be compiled and another
containing each station's program events.
The programming department provides
a daily list of already -in -house syndicated programs and movies to be timed, as
well as programs to be recorded from satellite. The latter is loaded into the record
system, and satellite feeds are recorded
throughout the day according to that list.
The operator places newly recorded satellite feeds or in-house programs into the
dub station for screening. Start, end and
station ID key points are marked, and the
cassettes are placed into available
playback -channel VCRs.
The new program data flows to the database, and the host computer uses this data
:o complete the respective program event
on the station's playlist.

Spot compiling
Spots that are not in the database are
placed onto a make list. The operator uses

On each output channel, the spot or program events are rolled either manually or
automatically. For example, the operator
may roll the commercials and promos
from the control panel during a live event.

lit
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Managers: lim Gillespie & Myron Dubb,
formerly of Martin Audio
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During the afternoon movie, the programs
and commercial breaks are rolled automatically, but the operator may alter the
playback by rolling an event early or editing the duration.

With this system, a
station can air two or
more channels of
different material
from the same control

Other applications
At News Press & Gazette's three stations
in South Dakota (KSFYTV, Sioux Falls:

The operational

requirements of a
facility are becoming
more demanding in
the 1990s.

KABYTV, Aberdeen; and KPRY-TV. Pierre),
a similar automation system enables the
running of virtually the same programming for all three stations, while playing
different commercial breaks for each.
These stations have used the system
since September 1991. The hardware is located at KSFY, where it makes the commercial break reels for each station, feeding the remote stations via microwave
links.

for playback flexibility and the volume of
satellite recordings increases, staff size
may remain fixed and the station's profitability must grow. Some broadcasters will
add entirely separate channels through
consolidations or ventures into alternative
programming, while others add regional
feeds or break-away cable TV links.
Panasonic has integrated two systems to
form a cohesive whole that meets these
stations' demands. The Multi- Station system provides the flexibility of today's library hardware with the capacity of comprehensive automation for broadcasters as
they enter the era of multicasting.

room.
As each event is played, as-run data is
sent back to the automation computer,
where it is transferred into an as-run log
for each station. The traffic department
will use these logs for automatic recon-

ciliation.
Occasionally, the operator must play
something different than the events that
have been compiled. To do this, the operator simply edits the list to play the desired
event or compilation from a different player controlled by the system. The device
control computer also can roll and switch
directly to the library to execute a different playlist.

Figure 3. Information flow diagram for the
Multi-Station system.

Future developments

For more information on
Panasonic's Multi- Station software,
circle Reader Service Number 302.

The operational requirements of a
broadcast facility are becoming more demanding in the 1990s. Although the need
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Field Report
Wheatstone TV -600

;y

Bud O'Connor

Early

in 1991, WUSA-TV began looking
at control room audio consoles for its
planned new facility. The consoles would
he used for audio mixing of all news and
production for air in two identical control
rooms. Because the station generates five
hours of local news each weekday, the
new consoles had to work well on fast paced news shows.
A few important criteria were set for the
consoles:
Flexibility. Versatile operation was required for dealing with a wide range of
on -air situations and for accommodating the variety of operating personnel.
Simple multiple -mix capability. Developing a mix had to be quick and
easy.

Respectable audio performance. Superior general performance was necessary,
with an emphasis on microphone pre amp quality and plenty of headroom.
Other concerns. The console had to
have good monitoring control, reliable
operation, redundant power supplies
and easy interface to a BTS switcher.

Installation and orientation
Wheatstone's TV-600 console met alriost all of these criteria.
The consoles had arrived undamaged,
hanks to proper packaging. The manu-acturer also provided much of what was
ecessary for installation. Slide rails (oponal) are highly recommended if the rear
.f the board is to be placed near a wall
.r window.
We only had about a week of actual
rands -on rehearsal time for audio before
rperations were switched to the new
auilding. Once on the air, the audio operators did exceptionally well, considering
he chaos around them. While other sysems failed, audio held firm. Furthermore,
-ew problems could be blamed on the aulio operators. This was partially because
if the consoles' physical layout, which alJws operation to be tailored to the user's
needs.

Operational features
These consoles possess several elements
J Connor
ton, DC.

is a maintenance engineer at WUSA -TV, Washing-

Performance at a glance:
Custom configurable audio mixing console, up to

52x8x2x2xl, plus a variety

of auxiliary and mix-minus

sends.

Flexible operation, optimized for the TV
environment.
Frequently used controls located nearest
to the operator.
Signal path allows every input module to
be discretely assigned to any mix bus.

Digital quality audio performance.

that have proved their worth to WUSA:
The mix system is elegant yet comprehensive, featuring two separate stereo mix
buses, a separate mono bus and two dedicated mix -minus buses. All modules can
participate in any or all buses. In addition,
up to eight submasters (or four stereo
pairs) and a variety of auxiliary send configurations are available. Any of these
buses can be used for conventional mix minus, or the unique Bus-Minus system
can be employed. In the latter case, a
selected mix bus's audio minus a particular input module's output is fed from that
module back to the remote site. The backfeed's level is controlled by a mix-minus
output pot on each module.
The microphone pre -amps have performed admirably. Even without prelimiting, these amps have handled huge swings
in level. They rarely exhibit audible dis-

tortion.
Control of module input selection,
usually not a hot topic, is superb. There
is little problematic audio that the board
can't re -route or otherwise accommodate.
The meter bridge sits low, and it uses
large analog VU meters that provide good
visibility. At the station's request, the manufacturer added a cue -metering circuit that
allows an operator to visually preview the
audio level of an upcoming event.

Factory service
Service from the manufacturer has been
excellent. Factory representatives have
one to adjust
made two on -site visits
gain structure on the mic pre -amps to the
station's requirements, and the other to install a custom monitor -logic redesign.
Maintenance technicians appreciate the
consoles' circuit -board extenders. They are
actually extension cables for the edge con-

-

nectors, which allow the malfunctioning
module(s) to be laid on the board for testing and tweaking. Two sets of extenders
were supplied with each console.
Documentation for the TV-600 was slow
to arrive. The console was a new product,
and the manufacturer originally supplied
documentation for its predecessor, the TV500. Subsequently, the proper documentation did arrive. So far, it appears to be
clear and comprehensive.

Areas of concern
A few minor issues of potential difficulty are worth noting. First, the board runs
warm. As yet, this has not been a problem. However, it is the station's first audio
console that makes ambient cooling a consideration.
Next, the rear of the console connects
with DB-25 for audio and control. In itself,
this is not a problem. However, these DB25s must be disconnected to remove a
module. This requires rear access to the
board so that a maintenance technician
can undo the connectors, and then pull out
the offending module. This is not ideal, especially for an on -air situation.
It is unfortunate that stereo line /mic
modules weren't available when we purchased the console. These would have
made the process of partitioning the console much easier. However, the new modules are available now.
Overall, the Wheatstone TV-600 is an
excellent device. The two units at WUSATV have served the station well, especially from the operators' point of view. The
consoles' design allows users to easily harness the full extent of their power. In a
busy news control room, they are a welcome tool.
Editor's note: Field reports are an exclusive BE feature for
broadcasters. Each report is prepared by the staff of a broadcast station. production facility or consulting company.
In essence, these reports are prepared by the industry
and for the industry. Manufacturer's support is limited to
providing loan equipment and to aiding the author if re-

quested.
It is the responsibility of Broadcast Engineering to publish the results of any device tested, positive or negative.
No report should be considered an endorsement or disapproval by Broadcast Engineering magazine.

For more information on Wheatstone's TV-600, circle Reader Service
Number 309.
December 1992
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SIANI'RON
BROADCAST RACKS...

SDllLICIiY AM)
SI1U NG'I1I

New Products
High density VDAs
ih

Grass Valley Group

8800 and 8801 series: family of video distribution amplifiers; compatible with
8500 series, but contain two additional
outputs and state-of-the-art surface -mount
technology; 8800 VDA is for use in professional video systems and less demanding
applications, such as monitor feeds; 8801
VDA includes loop-through inputs, six or
eight output flexibility, delay- matched to

previous generation 8501.
Circle (351) on Reply Card

NTSC signal generator
By Tektronix

Pathfinder TSG90: features

16

video

test signals, two channels of audio tone

with

13 selectable frequencies, as well as
video and audio channel ID; performs signal path checking and signal path verification; full alphanumeric keypad serves
as keyboard; backlit LCD panel provides
clear display in low -light conditions.

Circle (353) on Reply Card

Compact still -store
By FOR.A
CSS -200: uses JPEG to provide approximately 200 TV frames on a single 50Mb
removable cartridge; allows 0.6 second access of images; on -air preview and line
output control; accepts composite (NTSC)
and gen -lock signal inputs; available in
three models: NTSC composite, NTSC
component and PAL component.

BROADCAST SYSTEM RACKS by Zero Stantron offers you the safety and security of all welded construction. Simply designed and practical, Stantron rack
frames and accessories offers you a choice of 11
heights, 3 depths and 22 colors all standard.
Stantron matches their depth in racks with an equally
wide selection of rack system accessories. From plain
to A. C. outlet bases, caster plate dollies and lashed,
hemmed or formed side panels, Stantron's standard
accessories meet any custom requirement. Stantron

products give you a choice with welded construction that counts.

Stantron

...

Engineered with safety and reliability.

Circle (355) on Reply Card

Demodulator
By Videotek
DM -141A: new design with improved
specifications and features; capable of tuning in 154 channels; channels tuned are
2-13, which are the same for the cable and
antenna modes; 14 -69 UHF in the antenna mode; and 14 -99 in the cable mode.
Circle (369) on Reply Card

Radio console

12224 MONTAGUE STREET BOX 4527 PACOIMA, CA 91331 -4527
PHONE (818) 890 -3445 1 -(800) 821 -0019
FAX (818) 890 -4460
Circle (55) on Reply Card
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By Wheatstone
A -6000: built -in routing switching with
individual alpha channel displays; features
a bus -minus system, four mix -minus buses,
logic-controlled program and mix-minus
buses; user can relocate any module anywhere in the mainframe at any time; includes equalization option.
Circle (366) on Reply Card

"I compete

with the giant
studios, so
my busmess
image is very
important:'
- Stewart Tilger, Photographer, Seattle, WA
"That's why I replaced my old dot
matrix with the HP LaserJet 1111'
printer," says Stewart Tilger.
Now his proposals and invoices look
every bit as good as anything his
bigger competitors put out. Thanks
to the scalable typefaces and HP's
patented Resolution Enhancement
technology, the print quality, Tilger
notes, "is great. The type is so crisp
and really smooth. You don't get
any breakup in the letters"
The HP LaserJet IIIP printer comes

with great customer support, too.
There's a Customer Support ('enter
to help Tilger get the most out of
his printer. What's more, the IIIP is
compatible with virtually all popular software packages. So he doesn't
have to worry about whether his
old software will work with his
new printer.
To learn
more
about
the most

www.americanradiohistory.com

affordable HP LaserJet printers the IIIP and IIP plus -dial 1.800 LASERJET (1 -800- 527 -3753),
Ext. 7016* for our free video.
HP LaserJet Printers.

HEWLETT
PACKARD
In t :mada. r:dl 1-NINLax71NR7, Ext. 7016.
11192

Ilewirll-I'arkard fonpcmp l'I:I_'lin

Cart machine
By Odetics

Accu -Cart: turnkey cart machine allows stations to automate on-air commercial and program playback without the
need for other equipment or software programs; dual -size cassette storage; on -line
storage of up to 150 carts; sophisticated
auto -targeting and auto -loading capabilities; built -in database management; compatible with S -VHS, Beta SP with PVW and
BVW, M2, D -2, D -3, D-5 and digital Beta cam (when available).
Circle (357) on Reply Card

sources or the entire working disk; tape
directory can be viewed prior to restoring any or all of it.
Circle (367) on Reply Card

Professional
Services
NETCOM
STATE-OF THE-ART ENGINEERING FOR AUDIO & VIDEO

TURN -KEY SYSTEMS
DESIGN & DOCUMENTATION
EQUIPMENT SALES
CAD SERVICES

Editing system
By CMX/Chyron
OMNI 1000E: enhanced version of the
OMNI 1000; uses a multiprocessor architecture built around an MC68040 CPU;
provides real lookahead, assembly and
preview; offers simultaneous control of 10
VTRs.
Circle (361) on Reply Card

1465 PALISADE AVE., TEANECK, NJ 87666

By CMX/Chyron
Cinema: non -linear, off-line editing system; uses digital video compression hardware and software to store and retrieve images; source material digitized from any
composite source in real time; produces
EDLs for video or cut lists for film conforming; displays source and master sequences as full- screen video; allows user
to add or delete scenes as needed.
Circle (358) on Reply Card

Audio console
By Wheatstone

Audioarts engineering A -50: gold
contact switches for bus assignment and
source selection; totally enclosed meterbridge housing protects Sifam VU meters
from RF; burned-in and socketed ICs; includes machine control capability and individually programmable channel logic
that is dip switch selectable; 110dB dynamic range; ±I /4dB (20Hz-20kHz) frequency response; 0.003% THD.

By Computer Assisted Technologies
and New York & Video Design Pro
BCAM and VidCAD: programs share
common databases of equipment and systems; changes made within BCAM or VidCAD are automatically reflected for both
programs.
Circle (363) on Reply Card

Production -air console
By Wheatstone
SP-4: offered in 2 -, 4 -, and 8 -track formats; phone module can handle multiple
callers; intercom module allows communication between other Wheatstone consoles and rack -mount locations within a
facility; includes a studio control module,
line preselectors, tape controllers and automatic timers; gold contact switches and
I/O connectors.
Circle (364) on Reply Card

Software display package
By Chyron
CODI MATE: software product controls
logo, time and temperature display when
using CODI text and graphics generator;
includes screen interface and cursor controlled, on- screen object movement.
Circle (359) on Reply Card

12011

837.8424

JOHN H. BATTISON PE.
CONSULTING BROADCAST ENGINEER,
FCC APPLICATIONS AM, FM, TV, LPTV
Antenna Design, Proofs, Fieldwork
2684 State Route 60 RDI
Londonville, OH 44842
419- 994 -3845)

Program interface

Editing system

1

East Coast Video Systems
A lull service
company providing...
Consultation

Engineering
Installations
Training

E.

Serving...
Cable Systems

Corporate Facilities

Design

Broadcast Facilities
Teleproduction Facilities

52 Ralph Street, Belleville. NJ 07109 (201) 751.5655

Classified
FOR SALE
Fax your ad to 913 -967 -1901

Attn: Renée Hambleton
It's that EASY!
REQUEST YOUR FREE CATALOG
OF OVER 300 AUDIO
ACCESSORIES FOR THE
PRO AND SEMI -PRO USER

5E5
COM

(800) 834 -3457
SESCOM, INC.
2100 WARD DR

FAX (702) 585 -4828

'the audio source HENDERSON NV 80015 USA

Video level meter

Circle (365) on Reply Card

Network system additions
By Solid State Logic

new SoundNet features: print -adirectory allows directory of any device
on the network to be printed on- screen or
to a serial printer, including Sound Files
and Desk Files stored on hard disk and MO
disks; directories of up to 32 off -line MO
disks can be stored in SoundNet database;
permits back -up and restoration of individual Desk Files, Desk Files with audio
78
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By Dorrough Electronics
CVLM -40: includes a 40- segment LED
bar graph; peak /average feature allows
evaluation of lighting conditions, contrast,
dropouts and general picture quality;
weighs less than two pounds; can be read
from a distance of 20 feet; may be rack mounted or operated as stand-alone pack
age; 25k12 unterminated, 75f2 terminated
input impedance; -321RE to -50IRE sync
range; 4IRE meter resolution; simultaneously displays three video levels: sync,
average luminance and peak luminance.

SONEX
ce
.<r

58 Nonotuck St., Northampton, MA 01060

"Your Saure

e

for

.Snne.t

Arousti<.al Foam"

Best Prices -- Nationwide Delivery
800.484 -1003 EC 0032
io order

Credit carda Accepted

413.554.7944

la

0,1010

SONY 1 INCH -BVH -2000, 1100A, 1100, or 10006- Warrantee. Refurbished slant guide assemblies -$150.00. Beta cam. Cameras. TBCs. Decks, Monitors, or call for
replacement parts. We buy clean late model equipment.
12 -92 -1t
(609) 786-1709 (215) 836 -7669.

Circle (368) on Reply Card
MISC. POST PRODUCTION EQUIPMENT; G-P 812 AUDIO,

Calaway c2's. GVG -NEC DVE's. E -Flex, and much more.
Call or Fax for equipment list. Contact Bob Blanks at 213463.7064 /Fax 213. 461.2561.
11 -92 -3t

December 1992
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Classified
FOR SALE

FOR SALE

AMPEX
SONY
GRASSVALLEY
If

FOR SALE

BTS
DUBNER
PANASONIC

You're Looking For the Best

in

SAFE AREA GENERATOR
PLUS MUCH MORE
$289
Besides overlaying any picture with SMPTE safe
title and safe action borders and a center cross,
the HORITA SAG -50 includes center marked
dot /crosshatch patterns and an on- screen line
counter display with intensified video line and
precise field /line selectable oscilloscope trigger
output. Measure, locale, or specify anything in
video image using its exact line number. Desktop
or rackmount models, AC or DC powered -use in
field. Satisfaction GUARANTEED. Contact your
dealer or:

Used Equipment

and You Want the BEST: DEAL VALUE SERVICE
CALL MIDWEST: (708) 251 -0001
CANADA (604) 850 -7969
AUDIONIDEO EXCHANGE, INC.
Central Ave. Wilmette, Illinois 60091

1131

HORITA

WI

International Brokers and Appraisers Serving the Audio

Video Industry

-'

C

qq

393, Mission
489.02401eto

Circle (56) on Reply Card

HELP WANTED
'USES 4CX3000A, 833k 4.1000Á 4CX10000D, and more.
'!e carry large inventory, all major brands (El MAC. AMPEEX, RCA) Call Stew 1-800 -842 -1489.
-91 -tin

RCA TTU -60D UHF TRANSMITTER with Townsend PLIser Channel 16. Excellent Condition. Call Don Freeman (813)
974.4000.
12 -92 -1t

SCA DECODERS! BUY DIRECT & SAVE SSS. Prices start
just 515. Pre -assembled & tested. Any frequency availal- e. SCS Radio Technology -417. 881 -8401
tin

AMPEX ATR -102 RECORDER 'a" '- .track $4000. Harrison MR4 Console 28.24 excellent 326.500. Nakamichi
MR1 cassette decks (3) 3550 each. Call Tom at
816- 931.3338.
12 -92 -1t

'

1

STUDIO /TRANSMITTER MAINTENANCE ENGINEER:
FCC General Class commercial license required. Minimum
three years experience troubleshooting to component level. Familiar with RF. audio. video. in both analog and digital systems required. SBE certification desirable. Resume
and salary requirements to Chief Engineer, KPHO-TV, 4016
North Black Canyon Highway. Phoenix. Arizona 85017.
EOE.

HARRIS VW-3 TBC/Frame Synchronizer in excellent con.
iition. Modified to accommodate BETA playback, 36500.
:ALL (404) 352 -2961 ANYTIME.
12 -92 -1t

GRASS VALLEY KALEIDOSCOPE DPM -1 S79,000.00
:ONTACT DIANE STAFFORD GREENE. CROWE & COM.

.ANY (818) 841.7821

RON BALONIS' Broadcast Engineer's Computer Toolbox?
Write: COMPUTER TOOLBOX. 118 Rice Street. Trucksville.
PA 18708. Or call it up: 1.717- 696 -1490 <300/1200,8,n,l>.
12 -92 -1t

NEW!

11.92-1t

ME -ERASER

SAVE A SMALL FORTUNE!
broadcast camera tubes

"Pre- screened with warranty"
Tubcs for Ikegami. Sony, RCA. G.E.,
Thomson. Hitachi. etc.
X(21410, XQ1415. XQ1427, XQ2427, X(13427.
XQ21170. XQ2075, XQIU70, XQI430, XQ1435. etc..
sels and singles.
/so supply ln9r and Jenw: firleelm! ridrn ryuyr.
lien!. stale &.ctudinlunrps.CC71 tes! eyuipnrrm. Il
It/IT. video lape. dupliroltrs. Ullliu nptiprnrnl. rh,r.
1(11111' / Marts. tlVrisnl!llnll'IlllN'1, Pill Illl/R,,lp,
.rhle n,

4'e

a

.

Fusion Elec. Inc.. 15 %fain St. F:.
MINN h645- 2tl14l1516017-

Rock:rssar.

E

-85dB

BETA SP

V MIIT''

c

TABE'

1
.
2417 EMBARCAD

down

S

O.

$2,49]

CHIEF ENGINEER Staff Assistant. The Video Instructional Program (VIP) at the University of Massachusetts at
Amherst seeks a senior television engineer responsible for
the development. maintenance and supervision of Is broadcast facilities. The VIP produces engineering instruction
for professionals in industry via videotape and satellite delivery nationwide. The program operates a broadcast. quality
television facility housing three studio classrooms two satellite uplink systems. and tape duplication and editing
equipment. Qualifications include a BSEE, or equivalent.
five years of relevant experience, and FCC General Radiotelephone license. Must have desire to learn new tech.
nologies for expansion and growth of facility. Salary range:
$30.000 -$40,000: normal starting range: 530.000435000.
Send resume. cover letter and three letters of re'erence to
Search 31089. Employment Office. Room 167, Whitmore Administration Building, University of Massachusetts. Amherst. MA 01003. Deadline: January 22, 1993. An
Affirmative Action /Equal Opportunity Employer. 12 -92 -1t

INTERNATIONAL MEDIA MNGMT SOFTWARE FIRM
seeking experienced US sates rep for its Radio 8 TV systems. Mail resume to CDC/TBS. 157 Timberlake Circle. Inman. SC 29349.
12 -92.lt

-

PALO ALTO, CA 94303

415- 493 -3811

EQUIPMENT WANTED

.

\y

11518

4660P \ \: Sthl°16) -6495

CALL US

For New and Rebuilt

Radio Broadcast Equipment

HALL

USED EQUIPMENT
Place free classified ads to sell video

equipment. Call 708 673 9200 or
Fax 708 673 9205 to receive list or to sell
equipment. List updated daily!

Broadcast Equipment Classifieds
Si "I
"INDUSTRIAL" CHARACTER GENERATOR
The PC controlled SCI -50 from HORITA also ul,
ates stand alone to tide:caption video Inini
cameras, VCRs, computers, etc. Add source ID,
furnish instructional information, log and document experiments, identify video for data coller
tion or monitoring, time and date stamp for legal, security, medical needs, etc. Easy to use
' pop-up" text editing program provides individual or group control of up to 99 SCI-50's using only
a single RS-232 PC serial "COMAt' port. AC -DC
powered -use in field. Desktop and rackmount
models. Conlac t your dealer or:

HORIT.1

12 -92 -1t

P.O. Box 3993, Mission Viejo,
CA 92690 17141 489 -0240

Electronics

-

POSITION WANTED

(804) 974 -6466

1305.F Seminole Trail

Charlottesville.

WANTED: USED VIDEO EQUIPMENT. Systems o' components. PRO VIDEO & FILM EQUIPMENT GROUP: the largest USED equipment dealer in the U.S.A. (214) 869 -0011.
4- 91.tfn

Va. 22901

We're Different
Here's Why...

We are a full service dealer authorized for over 300 product lines.
We can package new equipment
to accessorize your used purchase
and complete your system.

On staff engineers and extended
warranties available.
Current national advertising.
Listing is free and so is the call.

800-524-9982.

MASTER CONTROL /MAINTENANCE ENGINEER -2 years
experience in a major TV network. An AAS degree in Electronic Technology Communications, FCC licensed /SBE certified. amateur radio N9OXN, willing to relocate. For details
& resume call 414- 355 -1767 & ask for Todd V.
12.92 -1t

TRAINING
FCC GENERAL CLASS LICENSE. Cassette recorded lessons with seminars in Washington. Newark, Philadelphia.
Bob Johnson Telecommunications. Phone (213) 379 -4461.
5- 90 -tfn

SERVICES
TRANSMITTER TUBE REBUILDING SINCE 1941:

INTER LINK
Used

Demos Refurbished

0

locks

3CX2500. 4CX5000. 4CX15000 and many others. Write for
details. FREELAND PRODUCTS INC., 75412 Hwy. 25.
Covington. LA 70433. (504) 893.1243 or (800) 524 -7626.
1-91 -tfn
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Page

Number
Abekas Video Systems

Reader
Service
Number

Ad Index
Advertiser
Hotline

Page

Number

Reader
Service
Number

Advertiser
Hotline

Leitch Inc

BC

3

Maxell Corp of America

43

28

800-533-2836

415-367-2011

Midwest Audio

86

62

708-251-0001

8

415-367-3809

Nautel

74

54

902-823-2233

.29

18

213-827-7144

Neutrik U.S.A

59

40

908 -901 -9488

Sam Ash Professional

73

50

516-640-0130

Newton Instrument Co., Inc

73

51

919-575-6426

Audio Precision

13

10

800-231-7350

Auditronics, Inc

21

15

901-362-1350

Aydin Controls

39

25

215-542-7800

Broadcast Video Systems Ltd

60

52

416-764-1584

BTS Broadcast TV Systems

64

45

800-962-4BTS

Canare Cable. Inc.

48

31

818-365-2446

Clark Wire

57

38

708-272-9889

38

24

214-381-7161

PiRod, Inc.

33

22

219-936-4221

2

201-575-7810

Quantel

45

29

203- 656 -3100

49

606-371-5533

Roland Corp. US

47

30

213- 685 -5141

99

800-854-2831

Ross Video Ltd.

53

37

613- 652 -4886

RTS Systems

11

9

818-566-6700

Sierra Video Systems

63

43

916- 273 -9331

Sony Business

55

800 -635 -SONY

24-25

201-930-7081

'19

13

415-369-5111

37

23

800-726-4266

40-41

26

ADC Telecommunications

Ampex (AVSD)
Ampex Recording Media

9

Asaca /Shibasoku Corporation

&

.

Cable

Continental Electronics
Denon

IBC

DPS

69

'64A -D

Dynair Electronics, Inc
Dynatech Corporation

15

11

608-273-5828

EEV, Inc.

31

20

800-DIALEEV

Electro -Voice

28

17

616-695-6831

Enco Systems Inc.

61

41

Fiber Options

50

34

516-567-8320

GEPCO

52

36

312- 733 -9555

4

800-622 -0022

.

.

.

.

800-ENCO-SYS

Nikon Electronic Imaging

5

'19

14

347-627-4537

Opamp Labs. Inc

60

53

213- 934 -3566

7

510- 351 -3500

Orban, Div of AKG Acoustics

7

Allen Osborne Assoc

64

44

805- 495 -8420

Otari Corp

27

16

415- 341 -5900

Panasonic Broadcast & TV
Pesa America

IFC

Sony Recording Media

51

Television Technology Corp.

3
.

49,63

.

1

205 -880 -0795

35

213-726-0303

5

612- 887 -5530

33.42...303- 665 -8000

United Ad Label Co. Inc.

66

48

800-423-4643

Vega. A Mark IV Company

67

46

818- 442 -0782

The Winsted Corporation

57

39

800 -447 -2257

Zero Stantron Enclosures

76

55

800 -821 -0019

17

12

612- 733 -1959

32

21

818-342-3127

Hewlett Packard Printers

77

illbruck

48

32

800-662-0032

ITS Corp

42

27

412-941-1500

Jampro Antennas, Inc.

30

19

916- 383 -1177

3M Pro Audio /Video Products

...66

47

800 -JVC -5825

JVC Professional Products Co.

800 -524 -0864

34 -35

.

Telex Communications, Inc.

1

800 -NIKON -US

OMB Sistemas Electronicos

Tascam

Harris Allied Systems

6

800-231-9673

360 Systems

.

'Denotes demographic coverage

Advertising sales offices
NEW YORK, NEW YORK
Gordon & Associates
210 President Street. Brooklyn, NY 11231
Telephone: (718) 802-0488
FAX: (718) 522-4751

Joanne Melton
Telephone: (212) 332 -0628
FAX: (212) 332 -0663
888 7th Avenue. 38th Floor
New York. NY 10106

CHICAGO, ILLINOIS
Vytas Urbonas
Telephone: (312) 435 -2361
FAX: (312) 922 -1408
55 East Jackson, Suite 1100
Chicago. IL 60604
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SANTA MONICA, CALIFORNIA
Herbert A. Schiff. Telephone: (310) 393 -9285
Jason Perlman, Telephone: (310) 458-9987
Schiff & Associates
501 Santa Monica Blvd, Ste. 401.
Santa Monica, CA 90401
FAX: (310) 393-2381

OXFORD, ENGLAND
Richard Woolley
Intertec Publishing Corp.
Unit 3, Farm Business Centre,
Clifton Road, Deddington,
Oxford 0X15 41P England
Telephone: (0869) 38794
FAX: (0869) 38040, Telex: 837469 BES G

TOKYO, JAPAN
Mashy Yoshikawa
Orient Echo, Inc., 1101 Grand Maison
Shimomiyabi-Cho 2 -18
Shinjuku -ku. Tokyo 162, Japan
Telephone: (03) 235 -5961,
FAX: (03) 235-5852,
Telex: J -33376 MYORIENT

FREWVILLE, SOUTH AUSTRALIA
John Williamson
lfastwell, Williamson. Rep. Pty. Ltd.
109 Conyngham Street
Frewville 5063, South Australia
Phone: 799-522. FAX: 08 79 9522
Telex: ÁA87113 HANDM
CLASSIFIED ADVERTISING
OVERLAND PARK, KANSAS
Renée Hamhleton. RO. Box 12901.
Overland Park. KS 66282. 913- 967 -1732

e of

right
ation?
DENON

CD CART PLAYER"

DENON

DN-951FA

DN-981FA

WOLI

SELECT

}

MIN

-t

!r
PLAY MODE

INDEX

TIME

DO

YON

SELECT

. II

- PLAYMODE

mMT,

3 un n
SEC

ENAME

E

I

TIME

IMRE[

END YON

MOLE

J
PLAY /PAUSE

N6EANCNM

-.

STDBY /CUE

With its hugely successful DN -970 and
JN -950 CD Cart" Players, Denon helped

11

nake CDs the broadcast media of choice.
iven the success of these industry- standard

players, there were only two things Denon could do: 1. Make

a

CD Cart

olayer that is smaller, faster, smarter and better; 2. Make a pro CD player

that is nota Cart player. Denon did both.
The new DN-961 FA Drawer-Loadi

ig

broadcasters who formerly had to choose

most -wanted feature to its list of attractions.

Meanwhile, the new DN -951 FA CD Cart"
Player dramatically improved functionality

w th i:s Auto Track Select (ATS) system, which reads bar-coded carts to

Icck -,n, lock-out or auto-cue to
That's not al

CD Player is Denon's answer to the many

AGD58 CARTRIDGE WITH OS MR GUOE

0

Its Eject -Lock during play adds another

a

specific track.

three-in -a -rack mounting, true instant start, and

end -of- message signals with selectable time -to-end are just a few more
key features of these cost -effective new players.
The DN -961=A and DN -951 FA. Denon just made it twice as easy

between the drawer-type player they needed

to decide which CD player is

and the Denon performance they wanted.

right for you.
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Denon Itmerica, Inc.. 222 New Roe]. Parsippany. New Jersey 07054 (201) 5757810
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first name in digital audio.
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For sporting events,
network feeds pay -per -view,
corporate communications, or anywhere

t

televisi n security is required -the VIEWGUARDM Scrambling
System allows not a shred of info mation to pass without authorization.

I

i
i

After years of use by TV networks,itnd rivate systems, ViEwGuARC remains i;
UNCOMPROMISED as a result of its d mbination of sophisti4ated hardware'
techniques and digital signal peocessiÇg.

the High Securiiy Champion
Tt get.into the ring ith VIEWGUAR
Cali Ton F ee: In U A: (8 _! 73. In Canada: (800) 387 -0233.
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