‘Interactive TV:
tomorrow’s opportunity
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Real-time,
real frlendly

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/YP P, inputs/outputs or optional D1 video I/O capability.
¢ Only 3RUs. Keyboard is 1RU and slides into a 19" rack.

Gr 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. e 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

Pesa Amernca. Huntswille, AL
205-880-0795 - Fax 205-881-4828
Burbank. CA 800-323-7372

Switching Systems New York City 800-328-1008
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Snowed Under.

Your trans- F
mitter failed. E :
Now you're e r
face 1 with |
drifting ==
view.ars, falling E=—|r

ad revenues, and your

prok iems are snowballing.
's an avalanche you

can prevent with Harris

Platir um Series VHF

telev sion transmitters.

o HARRIS
ALLIED=—

=—

Their
unsurpassed
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. Pius,
Platinum Series transmitters
are available in all inter-
national broadcast standards
and at power levels from
TKw 10 60 Kw.
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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

FAX 217-224-1439
International 217-222-8290
FAX 217-224-2764
Canada 800-268-6817

FAX 416-764-0729
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EXPLORING NEW
TECHNOLOGIES:

As 1992 comes to an end, our thoughts turn
to 1993. Perhups 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 speading plans. Bused on
thase projections, better times may be just
around the corner.
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FEATURES:

26 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 Interactive TV: Tomorrow’s Opportunity
By Gil Dinkins. TV Ansiwer
Forward-thinking stations should plan now for interactive TV. It may be a chance to
increase profits — at little cost.

54 Satellite and Cable Radio: The Next Frontier
By Skip Pizzi, technical editor
Are these emerging delivery systems the next wave, or just a flash in the pan?

58 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 lulon Forrester, AD} Ideas
Understanding common monitor problems can save you time and money.

As HDTV moves closer, production and broadcast facilities are searching for ways to transport the large amount of data required. Fiber-oplic
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 HI¥I'V 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 what
your
problem 1.

~ Ournew g , ' 1 s; true, built-in IFB; and
‘are so versatile, hey can ad ) practically any con- b cklit, 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 1-800-
Fasily expandable, too: standard mic cable connects  554-0716 for more information.
up 1o 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
Other unique features include: voice- intercom system to TE=I

activated mics; incdependent channel Call lights worry about. ﬂ

€ 1992 Telex Communications. Inc. Shoum above: the US- 2000 two-channel meaan staticm (one vick space hq_{h. }m!f-spacr wide).
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A
News

By Dawn Hightower,
senior associate editor

One-step process
needed for FM
upgrades

The National Association of Broad-
casters (NAB) has urged the Federal Com-
munications Commission (FCC)lo OK a |-
step process that would allow existing FM
stations to upgrade their facilities and ex-
pand the coverage area of their signal.

Broadcasters are also recommending a
fundamental review of the FCC’s FM allo-
cation policy. In a letter to the FCC. NAB
asserled this allocation policy has over-
saturated the airwaves with too many sta-
tions, more than half of which lost money
in 1995,

NAB said the 1-step process would re-
duce the processing time for existing sta-
tion 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 sit-
uations where the applicant would com-
ply with the commission’s applications and
allotment criteria.

NAB presses court to
hear appeal of FCC
forfeiture

The National Association of Broad-
casters (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 US. ‘lele-
phone Association (USTA) in challenging
the forfeiture order in the U.S. Court of Ap-
peals DC. Circuit. agreed with USTA that
the fine schedule violates the Administra-
tive Procedure Act as well as the Commu-
nications Act and the commission’s rules.

NAB said the fine schedule functions as
a substantive rule and not as a policy state-
ment, 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 appoint-
ed executive director for the Society of
Broadcast Engineers (SBE).

4 Broadcast Engineering December 1992

Poray began his duties on Oct. 1. He is
the society’s first full-time executive direc-
tor, and will be located at the Indianapo-
lis headquarters,

Poray has spent more than 15 years in
association management, most recently as
manager of field operations, North Ameri-
ca, for Kiwanis International. He earned
the Certified Association Executive desig-
nation from the American Society of As-
sociation Executives in 1989,

BBC World Service TV
goes D2-MAC in
Europe

BBC World Service ‘lelevision has an-
nounced that Philips will be its strategic
partner for Europe. It will also adopt a new
transmission format and encryption sys-
tem 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.

The BBC is working with the British Na-
tional Space Centre (BNSC) and other Fu-
ropeait collaborators to speed the devel-
opment 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) Olym-
pus satellite. 'The BNSC is providing the
BBC with access to the direct broadcast-
ing transponder on (M\ympus.

Over the next nine months, the BBC
will use the test transinissions to research
the distribution of DAB signals to terres-
trial transmitter sites. and explore the
potential for satellite delivery of DAL for
public reception. The Otympus satellite
will also be used to study aspects of
picture-scrambling systems and the distri-
bution of digital television.

Although the BBC has made no deci-
sions about DAB, reports suggest that the
test system, which is being developed un-
der the Fureka program of collaborative
European high-tech research. could be up
and running in the second half of the

decade.
]
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Nikon ENG/EFP lenses. nappenlqyowNikon/ens asimple cai  ENG/EFP lenses can make you

All you need to look good. !0 our Nikon Express Loaner Service fook good. call 800-52-NIKON or
! ) hotline wili get you a loaner lens (516) 547-4355 for our complete

When you're on location with 8 CCD o ecninme S0 you don't ever have to brochure. Or write: Nikon Electronic
camera reaching for the best Shol ., anour 4 crew being out of action Imaging, Dept.D1, 101 Cleveland

possible, you need ENG/EFP lenses that until vou can get a lens repaired Avenue, Bayshore, NY 11706
are compact, lightweight, and easy to To learn more aboul how Nikon
maneuver. Lenses with the flexibilily to

adapt to any situation. Lenses with ail the
star qualities found only in a Nikon snoo ' ' N G s ' A Rs
Our ENG/EFP precision lenses are -

crealed from the same supefior gIass
and coating technology that have made
Nikon the world renowned name in
optics. Which means they re made with
Nikon's exclusive Extra-Low Dispersicn
(ED) glass. And treated with special anti-
reflection coatings to minimize ghosts
and Hare. Plus, their strong magnesium
housing makes them extremely durable.
So no matter how tough the assignment, ) - : _
Nikon ENG/EFP lenses are even fougher i S5 4 ) ' . s
Our tuil 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 iength and range. The
all-purpose Nikon S15x8.5. And the eco-
nomical Nikon §13x9
Want to create special effects with
your CCD camera? We have two
ENG/EFP converters that will allow you
fo use your whofe bag of Nikkor 35mm
SLR lenses One lets you use wide angle  Ji8
anses down to an effective focal length
* 2 mm. The other lets you use fong
frcal lenses out to 1200 mm.
And in the unlikely event

sormething should ‘ N“‘oﬂ
‘_’.P“‘fjl

T

~ik'l‘.- |

YISy ..
ELECTRONIC IMAGING

——e—c—F ¢ a4 | A—b—
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Editorial

A light at the end of the tunnel

6 Broadcast Engineering December 1992

As 1992 passes into history, | 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 hotd 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. Mean-
while, 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
many would like, but then the glass is always half full. How-
ever, 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 over-
view of a survey conducted with BE readers. Rather than
confirming all the bad news, the readers, although con-
cerned 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 ra-
dio stations plan even more aggressive purchases, a whop-
ping 40% over 1992 expenditures. A summary of the sur-
vey 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.

Sorreet LS~

Brad Dick,
editor

www americanradiohistorv com
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Creating a “sound” that attraces and holds the
largest possible audience is the bottom hine in the
radio business, And the new O FINIOD-EFM
Digital 820015 a wechnological breakthrough with
bottom line impact.

I'he power of digital propels the 8200 to new levels
of performance and functionality. OP'TINIOD-1-M
8200 1s a e digital audio processor—the audio s
digitized and all control functions are digital.

What is the value of digital processing and
control? In addition to a betrer sound, digital makes
the O FINIOD-1N more user-friendly, more
programmable, more flexible. Simply put. because
the OIPTINIOD-I"N s casier to
adapt to a stanon’s programming
nceds, it will produce maore
henefit, more of the nme.

With most conventional processors. muluple
processing configurations require multiple boxes.
With the 8200°s NMultiple Variable Processing (NMYP)
architecture, processing confignrations can be

1991 AKG Acoustics. Inc

Orban and Optimod are registered Irademarks of AKG Acoustics. Inc
AKG 15 a registered trademark of Akustische U. Kino-Gerate Ges m b.H, Austra

OPTIMOD" FM

EROADCASY AuDID progEsson e ———
OPTINOD-
-8

| P

SHTUTFS

MIUTES
HMTUTF

§"TUTF§
- ket
changed with

the push of a

button—scleet Use the 8200’s Automatic Preset Switchirg to
automatically change the processing on a progrom-
med schedule. ideal for dayporting or multi-formo?

stations.

the protecnion
NVE for total
TrRANSPArCNCY, or
the two-bund MVE for an improved version of the
traditional open, bright and natural OP'FINIOD-FM
sound which helped make thousands of stations
suceesstul. Choose the optional multi-band MVP
and mect the challenge of competizive major-market
processing with selectable speeds to match any formar.

Take advantage of the power, potential and
profitabilicy of the O FINIOD-EFN 82000 Call vour
dealer now for a personal, hands-
on evaluation ar the 8200,

The O TINIOD-1"N 8200
1s a technological breakthrongh
with bottom linc impact. 'The power of
OP'TINIOD— in pure digital.

A Division of AKG Acouslics, Irc.
1525 Alvarado Street

San Leandro, CA 94577 USA

Tel: (1) 415/351-3500

Fax: (1) 415/351-0500
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Satellite DAB proposed

By Harry C. Martin

The FCC has proposed the allocation of
2,310-2 360MHz to establish a satellite-
delivered digital audio broadcasting (DAB)
service. Existing users of that spectrum
will be permitted to continue operation
until Jan. 1, 1997 or until satellite DAB be-
gins 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 comnmission initiat-
ed a further inquiry to solicit comments
on the technical developments and gen-
eral 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 require-
ments on reporting non-FCC misconduct
that might bear on the character qualifi-
cations of broadcast licensees, permittees
or applicants. Relevant non-FCC miscon-
duct includes all felonies, fraudulent rep-
resentations to government units, mass
media-related violations of antitrust or
other laws dealing with unfair competi-
tion, 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 report-
ed annually. Thus, to exercise the neces-
sary “due diligence,” licensees, permittees
and applicants should conduct annual sur-
veys of all persons with attributable own-
ership interests. Additionally, those per-
sons surveyed should be instructed to
promptly advise the licensee/permittee/
applicant of any new reportable adjudica-
tions. Any new persons gaining attributa-
ble interests between annual surveys
should be surveyed at the time they ob-
tain their interests. The cominission 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 15 a partner with the legal tirm of Eeddy. Begley &
Martin, 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 re-
quire the reporting of relevant non-FCC
misconduct that involves non-licensee en-
tities 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 adjudical-
ed to be directly involved in the other non-
licensee entity’s misconduct. Whether
such reported misconduct will then affect
the licensee’s character qualifications will
be determined on a case-by-case basis. It
will take into account the actual involve-
ment in the misconduct of the breoad-
caster’s principal, as well as the person's
involvement in the activities of the broad-
cast entity.

With respect to parent companies or re-
lated subsidiaries, relevant non-FCC mis-
conduct must be reported when 1) 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 com-
mon 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 suffi-
cient association between the broadcast
subsidiary and the parent company or re-
lated 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 manage-
ment and staff presence” by stating that
this requirement may be satisfied through
1) a full-tirne office worker; and 2) a full-
time chief engineer who would also serve
as the station's news director during morn-
ing and afternoon drive time hours (5:30
a.m. - 9:30 am. and 3:30 p.m- 6:30 p.m.,

www americanradiohietorv com

Monday through Friday), when the sta-
tion's news operations originate from its
inain studio. The fact that the chief en-
gineer would double as the station’s news
director during certain dayparts was con-
sistent with the commission’s overall view
that a chief engineer holding manageriat
duties constitutes a managerial position.
The commission noted, however, that if
the chief engineer did nol perform addi-
tional news director duties, it would re-
quire the licensee to show that its chief
engineer was authorized to make typical
managerial decisions relating to facilities,
equipment, programming, sales and emer-
gency procedures.

The commission has determined the fol-
lowing list of positions to constitute a
meaningful managerial presence at the
main studio: president or other corporate
officer, general manager, station manag-
er, 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 occupy-
ing 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 nor-
mal business hours. Rather, the commis-
sion 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 whatev-
er station operations occur from that
studio.

With respect to staff personnel, the com-
mission stated that to the extent the stalff
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 activi-
ties unrelated to the station operations
(e.g., serving as a receptionist for anoth-
er local business), as long as the main stu-
dio remains attended during normal busi-
ness hours. =
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AMPEX REDEFINES THE STANDARD IN BETACAM SP.

Introducing new Ampex 398, stability, and developed a new

It's like no other Betacam SP backcoat for better handling and
videocassette you've ever seen. reduced wear.

We started with the most demand- That’s why we designed new
11g design goal—to be the best of the cassetle plastics for precision
best—and we didn’t stop until we operation, used new materials for
reached it. greater reliability. and incorpo-

That’s why we engineered a new rated over a dozen improvements
metal-particle formulation for lower to the cassette mechamsm alone
dropout performance and increased for uncompromising dependability.
durability. specified a new basefilm And that’s why we employ the
for improved coating adhesion and latest in coating technology, automated

Ampex Recording Media Corporation 401 Broadway. M.S. 22-02, Redwood City. CA 94063-319%
Circle (8) on Reply Card

assembly, and statistical process
control to ensure consistent perform-
ance cassette after cassctte.

In fact, from its package to its per-
formance, new Ampex 398 doesn't just
meet the Betacam SP standard, it sets
anentirely new one. And that’s the
most exacting standard of all: yours.

AMPEX

1992 Ampex Corporation
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Digital distribution
and routing

Digital video

By Graham Roe and Robin Caine

Early parallel digital video routers high-
lighted problems of parallel digital signal
management. They also introduced con-
cepts of clock regeneration and skew er-
rors. 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 to-
pology.

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 ex-
hibit only 14dB at 270MHz. Low-loss vid-
eo cable is barely adequate, with 15dB-
18dB 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 pri-
mary signal levels. Thus, the most impor-
tant criterion is the ability to recover data
under all conditions.

There are two approaches to equaliza-
tion. One treats circuits as broadband ana-
log and with established methods to cor-
rect amplitude and phase response. An
alternative is adaptive equalization based
on variable gain stages. An adaptive ap-
proach is useful when equipment must be
connected to various input circuits. How-
ever, it disguises the equipment’s vices,
which may produce an unexpected, un-
welcome response.

Excessive jitter puts data recovery at
risk. Therefore, an essential building block
for serial digital video is a reclocking cir-
cuit to return data to a pristine condition.
For this, a high stability osciilator locked
to the incoming stream can eliminate ir-
regularities and return data to standard
specifications. The data structure of D-1
and D-2 proposals requires reclocking cir-
cuitry 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 Lid., Reading, England.
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demands for rapid locking. If video re-
mains 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 stan-
dards, as well as solve problems if propri-
etary chips become unavailable.

A signal with a bandwidth of 100MHz
needs different engineering techniques.
Liberties taken with impedance and ter-
minations for baseband video do not satis-
fy wideband digital signals. Reflections on
traces only a few centimeters long will
matter. Busing becomes high risk, al-
though computer-aided simulation can
predict the performance of proposed ar-
rangements 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 func-
tion becomes straightforward. Power con-
sumption and physical size of DAs demand
less than an analog unit. The card outline
and frame architecture permits direct
placement of analog units. Balanced, trans-
former-coupled inputs precede equaliza-
tion and data reclocking. Signals remain
balanced throughout the router to mini-
mize crosstalk and interference. Six out-
puts are transistor-aided to drive long
lines. Loop-through inputs can be too risky
at digital bandwidths.
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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 feed-
ing various outputs. With ideal drive im-
pedance and predictable load conditions,
distribution of buffered inputs to small
groups (four) of adjacent crosspoint units
is realized without the risk of most broad-
band 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 out-
put busing scheme with matched transmis-
sion lines. This technique allows large
switchers in multiple racks without inter-
nal 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 do-
main is progressive. Once cable loss, cross-
talk and noise have taken their toli, total
restoration of the original signal is imprac-
tical. With digits, provided the distortion
remains below a critical threshold, the sig-
nal can be restored. Another digital advan-
tage is the ability to multiplex audio and
data with video signals. The optimuimn ap-
proach in a given environment depends
upon the overall system concepts and
plans for expansion of the digital core.
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The RTS CS Series Digital Intercom System

It begins with a compact 50 x 50 capability,
and can grow to 150 x 150. And beyond.
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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 lune, some
significant developments have occurred.

The most noteworthy are the in-band.
on-channel (1BOC) system demonstrations
presented by USA Digital at the NAB Ra-
dio '92 show in New (rleans last Septem-
ber. The proponent used on-air broadcasts
to show attendees the current state of de-
velopment for its Acorn I'M 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 WWNQO-FM (89, 9MHz).
At the fixed digital receiver in the conven-
tion 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 slight-
ly better. More important, the digital and
analog signals exhibited complete mutu-
al non-interference,

A trip to WWNOY's transmitter site re-
vealed 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 digi-
tal signal requires a transmitter of its own,
albeit a small one. On the other hand, it
also means that modification to an exist-
ing FM transmitter or exciter will not be
required, and that more conventional R¥
combining hardware can be used to mix
the signals downstream of the transmit-
ters. Although less efficient from a power
standpoint and more costly in conversion,
this could simiplify installation and add
reliability and long-term flexibility. (The
WWNO-FM test system literally was in-
stalled overnight.)

The need for a separate transmitter in-
volves the Class C RF amplifiers used in
FM transmitters, which do not have suffi-
cient linearity to adequately handle criti-
cal, 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 instaltation. It provided more than
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adequate bandwidth and good linearity
{running Class AB).

The actual R combiner used in this sys-
tem is a special case. Unlike typical combin-
ers, the two combined signals here are at
the same frequency. and they are at wide-
ly different power levels {(approximately
1.000:1). tn the New Orleans demonstra-
tion, the FM signal was 18kW TP(Q), while
the digital transmitter output was approx-
imately 350W. The combiner presented
less than a 1dB loss Lo 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 S0kW for FM and approximately
50W for digital) An improved combiner
design with recduced 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 sys-
tem is the addition of more spectral redun-
dancy. Instead of its previously announced
2l-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 in-
crease frequency diversity. Occupied
bandwidth approaches 350kHz. which re-
mains within the FM mask because of the
digital carriers’ power leve] 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 shift-
ing. The reference signal governing this
carrier shift is simply the analog FM devi-
ation. {The wiggling look of these shifting
carriers on the spectrum analyzer gives
rise to the name “hula” modulation.)

According to the designers, a few ele-
ments have yet to be added to the sys-
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tem that will further increase its robust-
ness and resistance to multipath. Once
complete, the systenr's multipath mitiga-
tion may rival that of much wider band-
width formats, such as Lureka 147.

Acorn AM

The development of an IBOC AM sys-
tem is about a year behind the FM system,
according to USA Digital engineers. There-
fore. the developer is less forthcoming
with system details at present. Neverthe-
less, 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 ex-
isting AM station, but was contained on
a standard AM channel (currently unoc-
cupied) in the expanded band. It duplicat-
ed the signal of New Orleans AM station
WNOE (I,060kHz) in digital form on
1.660kHz. WNOE's audio program was fed
via a digital land line from the station’s stu-
dios to the low-power, digital AM transmit-
ter 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 sig-
nal. The digital AM system’s 15kHz ster-
eo, 96dB /N performance had the great-
est industry resonance at these demon-
strations, especially with regard to the
potential market value of AM stations,

The system’s designers still have much
to accomplish. Although the bandwidth
obstacle has been overcome (the sys-
tem operates in 37.5kHz, which is with-
in the NRSC-2 AM mask at the low
power level used), an on-channel arrange-
ment showing signal extraction and free-
dom from interference has yet to be
demonstrated. However, an encouraging
sign was shown in the New Orleans test
— the digital signal on 1,660kHz sound-
ed 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 continu-
ing development of these new formats,
More on digital radio next month, W
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Dealing with the
difficult employee

The passive-aggressive employee

By Judith E. A. Perkinson

P assive-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 pas-
sive-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.

[ thought you wanted me to wait until...
You want that now?

I'm sorry.

I'll try harder.

Sad, but true

The problem is passive-aggressives em-
ployees are not sorry, they will not try
harder and they probably will not change.
Why should they? Their behavior is effec-
tive at getting them out of work, respon-
sibility, new assignments and trouble.

As a supervisor, you may have the least
success in changing this type of employ-
ee. 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 repen-
tant 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 responsi-
bility 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:

¢ [nderstand the task you are undertak-
ing. First, decide if you want to tackle the
passive-aggressive employee's unsatisfac-
tory work performance. They are frustrat-
ing to work with, but even harder to dis-
miss. 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 proc-
ess. (See “"Management for Engineers,’
Oct. 1992.) Once you understand the proc-
ess, 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-aggres-
sive employees have a knack for sidetrack-
ing the conversation. Diverting attention
is a survival skill. Be ready. Practice keep-
ing the conversation focused.

* Begin the process. Call the employee
into your office for a private conference.
Don't discipline employees in public. Ex-
plain that you have identified areas in the
employee's job performance that need im-
provement. 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. *] want all of your reports
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on time" is too general. Instead, tell the
employee, “"Have your monthly invento-
ry 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, | want to discuss the effects
of your behavior” By not attacking the
employee, you will have more success.
* Apoid being put on the defensive. The
employee’s initial reaction to being criti-
cized 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 im-
proved and that it is not personal. This is
a good time to explain the effect the em-
ployee’s behavior is having on the depart-
ment and/or co-workers,

* Document everything. Put your expec-
tations 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 be-
comes difficult, the employee may accuse
you of miscommunication, unfair treat-
ment or discrimination. If you properly
document the process, then the employ-
ee will not have a case against you.

* Follow the 5-step employee improve-
ment process. By using the 5-step employ-
ee improvement process with a passive-
aggressive employee, you are protected
from being accused of mistreatment or dis-
crimination. Repeat the process until an
adjustment is seen in the employee’s be-
havior, or the person is terminated.

No easy task

This task is neither easy nor a guaran-
teed overnight success. However, if you
are persistent, your problem will be
solved. Genuinely confused employees
will change their behavior when their ex-
pectations are clearly defined. Passive-
aggressive employees often will find an-
other job when they realize their tactics
aren't working.

Next month, we'll examine employees
with substance abuse problems.
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Numbers and counting

By Carl Bentz, special projects editor

Most of us grew up learning to count by
tens. Was it a matter of convenience be-
cause 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 al-
ways had five digits on each hand and
each foot,) With the recent trend of ex-
panding digital technology, a new way of
looking at numbers is helpful in under-
standing 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 con-
fusion exists here because our decimal
number system is based on 10s.

Our numbering system
contains 10 unique
counting elements: 0,
1,2 3,4,5,6,78,9.

For the moment, let’s call 10 a decade,
consisting of 10 units. Fifteen is one dec-
ade 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 posi-
tion having a specified value.

Zeros and ones

To better understand digital concepts, it
is helpful to count in several different num-
ber systems. (See Table 1.} Each system is
based on the same concept as the units,
decades and centuries. The primary sys-
tems in use are binary (2), octal (8) and
hexadecimal (16).

For binary, there are only two counting
elements — 0 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
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“4" one “2" and one “1” or 111. Forty is
one “32" and one “8" or 101,000. Need-
less 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
110, This cuts down on the position values,
but it still presents problems,

To go another step, to a system based
on 16, there are the hexadecimal count-
ing 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 "1s” (165)
and 16 “16s” is one 256 or 100. This is the
basis of almost all computers in operation
today.

Bits and bytes

In digital work, the smallest piece of in-
formation is the bit. That single bit can in-
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 com-
bined into nibbles, bytes and words. In oth-
er words, instead of single bits, we con-
sider 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
(!/sth} of each event arrives simultane-

NUMBER SYSTEMS
Decimal Binary Octal Hexadecimal
0 0000 00 0
1 0001 01 1
2 0010 02 2
3 oon 03 3
4 0100 04 4
5 0101 05 5
6 0110 08 6
7 om o7 7
8 1000 10 8
9 1001 1 9
10 1010 12 A
1" 1011 13 B
12 1100 14 C
13 1mm 15 o]
14 mo 16 E
15 mm 17 F
16 10000 20 10

Table 1. Different numbering systems.

ously on each of the eight streams.

If 0s and 1s 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 com-
binations (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 proba-
bly know that the 8086, 6502 and 6800
series microprocessor chips operate on 8
bit architecture. More recently, the 80286,
80386 and 68000 series devices work with
16-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 con-
cept. Now the 80486 offers 32-bit archi-
tecture and a 64-bit device has been
promised within the next year.

Processing potential

What does this mean in terms of oper-
ating potential? For each additional bit,
the total possibilities are doubled. For N
bits, there are n* 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 conceiv-
able speed increase of 4x10 (bit width x
clock rate).

Starting in January, the “Circuits”
column will explore the worid of digital
circuitry, from the basics of logic gates to
the mysteries of a digital VTR or CD sys-
tem and beyond. Combinations of these
gates are what makes much of our world
tick. Join us in this journey into today’s fu-
ture and tomorrow's reality.
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Maintaining telephone
systems

PBX-to-phone interfacing

By Steve Church

This month's column examines the tele-

phone sets that are connected to PBXs.

Unlike the old mechanical key systems,

modern PBXs use sophisticated serial data

schemes to allow the phones to commu-
nicate with the main PBX box. The tech-
nique is similar to the data communica-
tion that connects modems to PCs.

Unfortunately, PBX manufacturers do not

use a standard (a problem that may be re-

solved in the future with the introduction
of ISDN).

Although the systems are tremendous-
ly 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 operation-
al and display status from the switch to
the set.

® the speech audio.

How it's done

The following is a brief listing of the ap-
proaches used to accomplish this:
* Each function placed on a separate pair.
The early electronic phones used a sepa-
rate pair for each of the three functions,
and thus required three (or more) pairs.
The center pair on the modular plug (RJ-
11} 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 hetween the two pairs in a way
similar to the method used for the phan-
tom powering of condenser microphones
in studios. A transformer at each end of
the audio pair permits the phantom pow-
er to be added. The data pair will proba-
bly 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 pres:d_em of Telos Systems. Cleveiand. OH.
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ther single-line sets or feature phones can
be plugged in without hardware changes
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 com-
bined voice and data are AC coupled
across the DC power voltage.

® Pure digital. The most advanced sys-
tems 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 tack-
le troubleshooting. Fixing a non-working
phone starts with tracing the path from
the PBX to the phone jack. The best trou-
bleshooting tool may be a known good
phone, which can be connected at vari-
ous points along the path. Should the
phone substitution method fail, further in-
sight 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 con-
nection to ground can often disrupt oper-
ation.

+V SUPPLY

N

N

Troubleshooting

Usually, you'll find the problem to be
wiring. But if the problem is either the
phone set or the PBX module, a replace-
ment 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 au-
dio quality when calls go on the air. Un-
fortunately, troubleshooting here is pri-
marily a matter of pre-purchase preven-
tion. Designers of business phone systems
generally pay little attention to audio qual-
ity. 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 audi-
tion a system before you purchase it.

+V TO
POWER
PHONE

A

AUDIO % g, E AUDIO TO
FROM PBX | \ PAIR NO. 1 ‘ ‘ PHONE SET
N N

TN Y
DATA g A N ¢
FROM
PBX

DATA TO
PAIR NO. 2 P> ONE set
'_\ S b
e J—'_
DC RETURN PHONE SET GROUND

Figure 1. A common electronic phone wiring scheme using two pairs and phantom power. {Dia-
gram shows data flow in only one direction for simplicity.) [ ]

www.americanradiohistorv.com


www.americanradiohistory.com

OFFICES & ENGINEERING FACTORY OMB AMERICA
MARIA MOLINER, 74-76 CMNO. DE LOS ALBARES. 14 TIB3555 N.W. 79 TH. AVE.
50007 ZARAGOZA CUARTE DE HUERVA 33122 MIAMI FLORIDA
SPAIN ZARAGOZA - SPAIN U.§5.A.

Many broadcasters came to us with doubt and went
away satisfied, technically and financially.
Today we are able to help you.

If you want the best quality and the best value for money

OMB can supply them both. MICROWAVE LINK

Have confidence in our services.

Facilities:

.. - * System projects + Installation

L 5 WATTS 1.8-2.4 GH:

* Short delivery time « After sales service » Full technical data

FM TRANSHITTER SOLID STATE Indicative prices in USS FOB Zaragoza and Miami
DIGITAL STEREOQ GENERATOR 45-60 dB SEPARATION 1.375
3 kW RADIATING SYSTEM 4 DIPOLES POWER DIVIDER {/2° CELLFLEX  2.750
PORTABLE TRANSMITTER 12V 38-108 MH: 10 WATTS SYNTH 1.550
STL 200-400 MH: 10 WATTS 800-960 MH: 5/6 WATTS TELEMETRY SYNTH
uPROCESSOR MONG MPX 2 SCA 4.685
FM TRANSMITTER 38-108 MH: 20 WATTS SYNTH. uPROCESSOR 2,475
FM TRANSMITTER SOLID STATE §R-108 MH: 500 WATTS 8.890
FM TRANSMITTER TUBE 3CX 1500 88-108 MH: 1.000 WATTS 10.890
FM TRANSMITTER TUBE 4CX3500 88.108 MH: 5.000 WATTS 25,375
TV REPEATER § WATTS 5.500
- PANEL RADIATOR UHF STAINLESS STEEL 790
88-108 MH: 500 WATTS MICROWAVE LINK 5 WATTS 1.8-2.4GH: 15.150
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TEL: +34 76 274537 & 37 03 00 FAX: +34 76 37 23 36 TEL: +1 305 4770973 & 4
TELEX: 57866 OMBZ-E FAX: + 1305 4770611
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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 sig-
nals from voice to HDTV simultaneously.
With the best parts of ethernet and token
ring. N-way technology would satisfy lo-
cal to wide area networking.

Imagine a number of modules that can
be linked and controlled easily hy a relia-
ble broadcast (all server/client imessages
will be sent and received accordingly) pro-
tocol. These modules can be integrated
into existing telephone systems. The mod-
ules 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 broad-
cast and telecommunications industries
can be substantial.

The solutions

Recently, International Network Com-
munications, a start-up company in Irvine,
CA. patented a Reliable Broadcast pro-
tocol 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 enor-
mous 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 ap-
proach with a transparent software pro-
tocol. 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 1 and friend
2 must obtain a global message sequence
(GMS) number from the coordinating com-
puter 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:

Chan 1s a principal of Chan & Associates, Fullerton. CA
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¢ Manages group communications or
conferences.

* Maintains and grants the GMS, confer-
ence record sequence and time infor-
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 guaran-

tees to its users or programs:

* The proper sending of conference
messages.

* Selective reception of conference
messages.

The concept is simple. but it has a di-
rect 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 play-
back of broadcast messages:

¢ parallel operalion; 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, dis-
connecting 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 au-
tomatically. Also, he has the ability to link
as many of the correspondents on-line
with him te 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 com-

www americanradiohietorv com

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

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 dataless. The other is through a
common cable similar to ethernet. but col-
lisionless. 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 mes-
sages. Likewise, the collisionless ethernet
experiences no data collisions. This ar-
rangement simplifies logic and increases
data throughput. Because data communi-
cations occurs mainly inside the switch-
er. there can be multiple tokens and mul-
tiple collisionless ethernets. Collisionless
ethernet cables can be dedicated to vid-
eo (HDTV), addressing, control and voice.
The result is a direct replacement of ex-
isting ethernet and token ring networks,
as well as the existing telephone systems.

The ‘leraSwitch has the potential to
combine data networks used in com-
puters. as well as voice and cable nel-
works. The impact on telecommunications
and TV industries would be staggering. If
this hybridization of two networking tech-
nelogies bears fruit, the solution promises
to drastically cut the cost of implement-
ing ondine transaction processing systems.
distributed databases and fault-tolerant
systemns, expanding networking capabili-
ties far beyond today's systems.

Editor's note: The author would like to thank Larry Tseung.
president of Multipac Inc., Irvine. CA. for providing infor-
mation for this column [ ]
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If Television News
®> had this baby back
in the "good ole days”,
those days would have
been so much better. ,
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Exploring new
technologies

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”.............. page 26

* “New Technology for Broadcasters” ..................... .36

* “Interactive TV: Tomorrow’s Opportunity” .. ... ........... . 46

* “Satellite and Cable Radio: The Next Frontier” ............. 54 /

* “Staffing Issues for the '90s™ . .. ........... ... .......... 38

* “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 mov-
ing 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 other-
wise 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-

~gressive purchases for 1993, which may signal the long-awaited turn-
;ﬁ'fomd. See “Perspective: An Industry in Transition” for details.

w Technology for Broadcasters” examines some of the late-
breaking ideas that soon may be implemented in production equip-
ment. From miniaturized cameras to solid-state storage systems, ex-
citing 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. “Interac-
tive TV: Tomorrow’s Opportunity’” explains how interactive services
operate and how the broadcaster or cablecaster can participate. It ap-
pears 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 profita.
ble 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 tech-
nologies 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 necessari-
ly the case now, as articles in this magazine will show. Even so, changes
in staffing will continue. As facilities seek further productivity improve-
ments, 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 impor-
tant 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

www.americanradiohistorv.com
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“Northern Alaska, is a harsh, unfor-
giving country,” says Frank Bello. “Make
a mistake and you pay for it. That's why
it's critical 1 carry in only the most
durable equip-
ment. And why |
choose to use Sony
Professional Hi-8
Videotape.”

Unless you
enjoy sub-zero
temperatures, ice,
and blinding snow-
storms, we suggest
you take Frank's
word on the relia-
bility of Sony Hi-8.
He’s the President
of the Association
of Visual Commun-
icators. To 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.

¥ something went wrong, Frank was
out of luck. The nearest repair shop was
over four hundred miles away, across
frozen Tundra. Thankfully, Sony Profes-

- 4= sional Hi-8
Videotape

perform-

ed admir-

Sl ST e ew 1.8 HMPX and HMEX

videocosseties ond exclusive Sony
album cose.

ably and

Frank got
Time and
time again. With a sharpness and clarity
he found nothing short of astounding.

“I's smaller, lighter and much more
rugged than 35mm)’ he notes.

his footage on the first try.

© 1997 Somy {orporsien of iomren Sy Sy Bocardion Madks ond 1L 0 arw roputtrsd wrdurars.

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 record-
ings of unrivaled
quality and unpre-
cedented signal-
to-noise ratios.

And the
provements don’t
stop there. For
editing and cart

im-

machines, we've
also made a more
resilient profes-
sional metal par-
ticle 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 anti-
static 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

SONY.

SONY RECORDING MEDIA

tape as rugged as Sony
Hi-8, you'll never have

to make any apologies.
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The Industry Standards have Lhanged. | :occmienns s on

ning to purchase.

Survey overview
Table 1 gives a summary of the planned
spending trends. The results are shown for
radio and television, broken down by mar-
ket 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 mar-
kets, planned spending is slightly lower
but still 13% higher than last year. Re-
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
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

9
Now they re
. - last year.
The below top 100 ket radio stations
alsoavailablein BIACK. | | e reowon 10 vkt o aion

_ in 1992, confirming the delicate nature of
A lot of microphones have come and gone, but stations in the smaller markets. This is not

the Electro-Voice 635A and RE50 have remained surprising, considering their fiscal con-
Until straints and limited budgets.

ACOMNENL, CIEHS GoRR. Nonetheless, the overall market trend is
) - . . up. Measured across all radio and TV sta-
Dc')n t panic! The 635A and RESOfre still des,l‘gr.led fins v et plann adleqTiETiant spenik
specifically to meet the challenging, “real-world” rigors ing for 1993 is 14% higher than actual
of broadcasting on location. The only change is that expenfdlturest_fOr 1992. lTh‘S IS e_xcmngl,
i P news for stations as well as equipmen

both are now available in black, as well as their original e oy

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

Debuting more than two decades ago, field and ENG crews contract engineers
quickly adopted the 635A and RESO as industry standards, I'he technical community has expressed
. . P . . 1 . serious concern about the use of consul-
instantly recognizing their trendsetting shape and design, tant and contract engineering personnel
unmatched reliability and clean sound. And they continue to at radio and TV stations. Many have per-

ceived that the use of consultants had in-
creased. The survey highlights some
trends in this area.

, . >
When there is only one chance to get it right, E ' In 1991, 31% of TV stations reported us-
®

set the industry standard like no other microphones!

the 635A and RES0 remain the choice — in black ing an engineering consulting service.
or beige — no matter the conditions. This number was fairly uniform across all
markets. Not surprising, the smaller the

Electro-Voice, Inc.. a MARK [V company. 600 Cecil S¢.. Buchanan, M149107  616-695-6831  800-234.6831  [n Canada: 613-382-2141 market, the higher the use of consulting
engineering services. This year, that fig-
ure was down only slightly to 30%. A com-

Circle {(17) on Reply Card
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Designing and producing superior test instruments that are the industry'’s mieasure for accuracy

Performance engineering s clearlv seen
1n ShibaSohw's CM205N Auto Setup Colon
Monitor. It reproduces images with the highest
Color and Luminance bidelity, but never adds
or mashs even minor video defects.

Only True NTSC Monitor

Utitizing Test and Measurement eapertise
ONLY ShibaSoku manufactures monitors to
frue NTSC specifications. The N 1SC Decoder
ises 1 Q Chroma Demadulation, wned o
Human-t ve color perception. for richer, more
weurate Chroma saturation wath less cross-
ofor none. The 205 has exeellent Luminance

requency response and uses a 0.28mm Dot
2iteh. 207 Preciwon In-Line Dot CRT. able to
hisplas over 900 TV lines with Adjustment
ree Convergence, accurate to +0.2mm

Auto Setup—Plus

ShibaSoku’s Auto Setup system provides
cutc accuraey and longer-term color temper-
ture stabihity with impeecable chromatieity
2praduction. 1o +0.002 points on the CIF X
ale aceurate as the best color analyzer
nlike other systems, the Optical Sensor and
PU cireuitry reduee measurement errors from
ampensation adjustments and ehminate opti-

filiers in the probe. Auto Setup operation
exceuted with an imternal CAL signal

crator, Five Color temperature memories
tore Contrast and Brightness data, the R.G.B.
ain and Bias evels. Manual Front panel
ontrals have Preset; UNC AL swatches for two

www americanradiohisto

separate seitings without using Auto Setup
High Voltage Beam current detection circutry
ensures better Luminanee stability plus hugher
luminance performance (1o 881L)

Standurd I eatures/ Options

3 Composite Video inputs
Companent and RGB inputs

Y Cinput

DI Component Digital Option

2. D3 Composite Mhgital Option
Auto Setup on any Input Signa

PAL Decoder Option

Dynamic Double Focus system
Widehand CCI) Comb filier

3 Line Comb filier

High Voltage Protection

HY Stand-by function (Sases CRT lile)
Power supply monitoring & protection
Syne. Burst ¢ircuit monitoring
Automatic Degiuss operation
Chroma Gan compensauon cireuit
Varighle Apertire compensation
Color Mono Split Sereen function
Independent Preset UNCAL switches
+ Residual Subcarrier indication

+ H V Pulse Cross modes

R EE R T Ty

Full Line of Companion Models

The Mulu-standard CM206N (%00 1V Ting
CRT) provides NTSC PAL and Digial nput
options. Automatic syne detection switches
between NTSC and PATLL. 525 625 lormats
Other Auto Setup models include: the 207

Circle (18) on Reply Card

CM20IN, 147 CMIIN, and Multisstancard
CM202 and CMI4LL all 700 1V Jine CR

Lasts Too Long

ShibaSoku’s momitor design philosophy
anchored in Test and Measurement precizion,
is dedicated 1o giving video pros the means 1o
inspect i video signal tor ANY fliaws or ¢ rors,
There are many p.cture monitors. but only one
line of Reference Qualiny monitors otfers vears
of reliable, stablz service. You get longer-kerm
stability. sharper facus and resolution, and
higher luminanee control. which truly let jou
ce what vou've been missing in vour vided
signal. Opumum ShibaSoku performance 1+
deminded by top professionals. [n tact. sore
users report hav ng our monitors On-line or
over a Decade. 1t scems the only wav o g:ta
new one into service is by engineening the
Adrvancements vou need

Find out more ahout the monior that 128
you s whiit vou need 10 sce circle the

reader service card number below

Visit Booth #16619 at NAB Y3

NSA

Asaca/Shibasoku Corporation of Ameriza
12509 Beatrice St., Los Angeles, CA 90056
(310) 827-7144 FAX (310) 306-1382
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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 deliv-
ered, at JAMPRO you don't just
buy an antenna, you invest in
experience.

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

6340 Sky Creek Dr.
Sacramento, CA 95828
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Many facilities are buying the latest in techinology to leap-Ifrog their competitors. Showrn here are
before and after photographs of a new post-production suite at Realtime Video.

parison by markets shows similar usage
of this talent as in last year. Overall, less
than one-third of TV stations reported us-
ing consulting engineers.

However, that was not the case for ra-
dio stations. A steady increase in the use
of consulting and contract engineering
personnel was seen. Measured over all ra-
dio respondents. 44% reported using con-
sulting 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 in-
creased their use of consulting engineers
from 33% to 45%. The small market sta-
tions, 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 be-
low top 100 markets as in the same-sized
market TV stations. These smaller siations
represent the largest users of contract en-
gineering personnel. A full 37% of these
stations report using contract engineering
personnel. In the other two markets. ap-
proximately 29% of the stations use con-
tract persnnnel.

When looking closer at how contract
work plays a role in station operation, con-
sider the following. Contract work ac-
counts for approximately 13% of the work

www.americanradiohistorv.com

done in TV stations. When asked what
percent of their station’s technical main-
tenance is performed by contract en-
gineering personnel. the smaller below
100 market stations reported 53%. This
means that more than half of the techni-
cal work is being done by non-staff per-
sonne]. 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 mar-
ket, 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
lechnical staffs. Measured over all markets,
two people are employed on each station’s
staff. The top 50 market siations have an


www.americanradiohistory.com

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 it's 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 T n
Trade Mark of EEV Lead Oxide :
Camera Tubes.

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 §922
CANADA: EEV Canada Ltd, 67 Westmore Drive. Rexdale, Ontario M8V 3Y6. Telephone: {416) 745 9494 Telex 06 969363 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. ,96@
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| | |
Weighted ‘ Weighted |
Grand Weighted TV v TV Radio | Radio  Radio
Total by || Subtotal by TV Top Below | Subtotal by Radio Top Below

| Market Rank ||Market Rank| Top 5¢ 51to 100 Top 100 | Market Rank| Top 50 51t0100 Top 100

| Base = all respondants. |

T

1 S — S— S i — .
1992 Actual | $57607 i $267631 $397,735 $258,057 $120,450 $25674 $46540 $24388 $19404
1993 Forecast $65476 | $304,431 [$452,942 $293,208 $136,667 $29,144 $68627 $27895 $17.074
% Increase 1992 Actual
vs. 1993 Forecast 14% {l 14% 14% 14% 13% 14% | 47% 14% <12% >

Table 1. Summary of budget trends.

average of three, and the 51-100 market

stations have an average of two. The

B B _ - S S __ smallest stations report an average of one

|— person on the engineering staff. Respon-
dents also say that few changes in staff size

Every Major Network in America | e ocured i the past year
has selected 360 Systems’ DigiCart | aioun sution technical sas may

want to attend trade shows. fewer may be

~over all the rest. And for some able 10 do so in 1393. A large drop in the

percentage of respondents that plan to at-

- |
very good reasons. DigiCart stores | tend indusy ade shows has occurred

In 1992, 61% of TV station respondents

ul) tO 8 hﬂl[rs ()f Stelte() ()ll its ill' Rlapned to attend conventions and shows.

I'his year, that dropped to 53%. In 1992,

' » » 1 » ‘ . 52% of the radio stations planned to at-
tel llal hald dlSk' F()l faSt d(‘CPSb l tend industry trade shows. This year, that
figure fell dramatically to 30%. That

t() Sl)OtS, it \VillS tlle l'a('f‘. F()l' means that less than one-third ()‘f‘the ra-

| dio stations plan to send their technical

~sonic quality, it’s the best. All this, | sais 0 1998 comentions

Now, let’s take a lock at the shows that

ning to attend shows went to NAB. This

alld learll ﬁrstllalld “Tlly lt tl]e year. that figure increased to 95%.

Planned attendance at SMPTE dropped

 best-selling hard disk recorder in NisE i o S e

attendance dropped from 2% to 1% for TV

i the W()I'ld. Olle lll()l(‘ l)lt ()f é,()()d | StE’llt'::)ew:‘lumber of radio station respon-

~and it’s easy to use. But don’t N LR e
' take our word for it. Ask for a Comventions o tade shows n 1993 Those
demonstration in your studio, | 053 5% o those TV respondemis plan

news: DigiCart is priced from only ?ﬁé“&f’éi‘é‘.“é?éf.‘gﬁ"f;“i{‘;‘;?f%g'nZ‘Z’?S.’.‘

[ * . . from 75% in 1992 to 72% for 1993. Atten-
I $5,490 —_— lllClUdlng ha]'d dlSk. = dance at AES fell from 8% to 6%. The
NAB radio show attendance dropped from

35,490 is a complete record/play stereo system in- | 15% in 1992 to 13% for 1993.
cluding 230 MB hard disk and Bernoulli €artridge drive. Despite these negative show attendance

¥3.995 when supplied less hard disk figures, the overall tone of the results is
I e . « . -

18740 Oxnard Street. Tarzana. California 91356 | positive. With stations planning to increase
|
|

Phone (818) 342-3127 » Fax (818) 342-4372 equipment purchases, that means good

1 news for everyone. The January issue ol
DfigiCart systems ez)apl?}r}d 10 48 hours BE will continue its examination of the
of random access. 20 kHz stereo. 1993 industry forecast. The article will de-

Broadcast Products Group

‘ \ tail the type of equipment planned for pur-
| chase in 1993.

- S ]
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OUR PIROD TOWERS JUST STOOD
THERE AND WATCHED.

Solid rod, free-standing or
“When Hu go hit, our solid rod PiRod towers just guyed towers custom designed
to your specifications.

stood there and took it. The storm ripped away
many structures in this area . . . [ think our PiRod

towers were among the very few towers left

virtually undamaged. | remember .. .1 purchased

David Sharp .
Vice President, Operations new antennas, called the people at PiRod for new For a f le to ton lectior

The Virgin Islands é 1S T

AEAOnS CAmAHT brackets and we were back in business!” requesits n

Solid Rod, Solid Service, Solid Value /‘§ Ili“["] l“[:
72N\, s

== P.0.Box 128
Plymouth, Indiana 46563-0128
Telephone (219) 936-4221
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PANASONIC
DSP CAMERAS:
THERE’S AN EMMY
IN EVERY ONE.

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.

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 freguency
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 0225 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. P -
aANAasonic

For more information call: 1-800-528-8601 (upon request enter code 07) - — - —— —— —
£ Broadcast & Television Systems Company

S S

AQ-200 AG-11D

WV-F500
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erarchical approach to imaging standards,
Simply. given a set of imaging hierarchi-
cal 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 in-
dustries 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 com-
ponents started to break. This was accoin-
plished by the introduction of analog
component video recording and process-
ing. 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 artifacls were intro-
duced when lavering video in vision mix-
ers and DVLE systems. The completed ana-
log component program could oiten 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 separale 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 broad-
casters choose to do so. the existing broad-
cast channels would he filled by encoding
a 4:3 aspect ratio subset of the image for
transmission. The new digital ATV chan-
nel 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 conunission.

Iimagine the possibilities. Acquisition sys-
tems could evolve at a variety of price/
performance points that would support in-
creasing spaltial and temporal resolution
as vou moved up the scale. Existing and
new digital transmission standards would
be positioned al different [evels of the lad-
der. For instance. with the onset of
bandwidth-limited transmission channels
and new pay-per-view options, scalable
video/image technology could evolve lo
keep pace with it. Even display standards

would evolve. Also. consider single stan-
dard solutions offering a low-cost option
for receiving a single transmission stan-
dard. while scalable intelligent solutions
would offer the end-user the ability to dis-
play a variety of formats and resolutions.

As the broadcast and video industries
move forward toward a North American
DATV standard. many henefits likely will
be gained. DATV will bring us higher-
quality pictures with greater flexibility
than today's analog television. Further-
more. it will enable easier and cheaper
transcoding among the different display
formats. tor the end-user. it will provide
a greater degree of control or customiza-
tion 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 re-
source 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 informa-
tion. Back then, you might have been

ARE YOU IN CONTROL OF YOUR RF?

Get TranStat’

The complete transmitter control and monitoring system.

sessses
L _ATXTTT T

!'1-1 '®

TranStat™ 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.

To get complete control of
your RF system

contact Continental first.

P.O. BOX 270879 DALLAS, TEXAS 75227-0879 214-381-7161

Continental Electoonics Cosposation

TELEX: 73-398 FAX: 214-381-4949
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Realize 50% Energy Savings

D, I ]

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.

.\\

. : '8}
Sing the g4

size th c6
an the origina d feclifiers o, be

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 broadcas-
ting applications.

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

Call (408) 524-0461

Y,

AYDIN CORPORATION (WEST)

30/32 Great Oaks Blvd.
San Jose, CA 951139-1371
Tel: (408) 629-0100
Fax: (408) 224-4625
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r EVER WONDER

WHAT HAPPENS

TOTHE

OTHER LAYERS
WHEN YOU
HAVE TO CHANGE
THE 15TH?

Real-time disk recorders were
revolutionary when they were intro-
duced. They allowed you, for the first
time, to produce multilayered video
without picture degradation. And
since then, they've spawned a new gen-
eration of non-linear real-time editing
recorders of great power.

Yet for the original task of multi-
layering, that first generation of disk
recorders is limited to very specific
applications. Most can hold only about
| minute of program material, so they’re
constrained to short elements, such
as commercials.

Worse, every layer you create
overwrites the previous one. So if
your clients change their minds
about a particular move in layer 15,
for example, and you've already laid
down layer 18, you have to start over
again...from layer |.

Starting where the disk stops.

Ampex takes a different approach
to multilayering. We looked at how you
actually want to work in a digital com-
ponent post-production environment.
And while we could have developed a
disk-based solution, we chose instead

to create a system that goes
far beyond disk technology.

The result is the Ampex
DCT 700d Tape Drive. It
can hold 3 hours of program
material. Which means in
multilayering applications
every layer you create can
be saved intact. So if your
clients want to make a change in layer
15, you can do it effortlessly—typically
in less than a minute.

The DCT 700d gives you all the

creative freedom of a transparent multi-

layering environment combined with
the speed, flexibility, and efficiency of
a sophisticated editing tape drive. So
when the drive is done with that com-
plex commercial, you can put it to
work editing that long documentary.
That just can’t be done with any other

component system currently available,

due to the limitations of high cost,
high maintenance, and low editability.
In fact, the DCT 700d has been
optimized in every detail to meet the
demands of post producticn. It is
simply the best digital editing tape
drive in the world.
We say that because it is built
on the technical foundation of the
best analog editing tape recorder ever
made, the Ampex VPR-3, and the
best video signal system, the Ampex
Zeus. VPR-3/Zeus is the fastest,
gentlest, most accurate, most trans-
parent system ever designed for
the analog environment—which may

wwWw.americanradiohistorv.com

explain why you'll see them in almost
every premier post-production house
in the world. It truly set the analog
recording standard. And now the
DCT 700d Tape Drive sets the digital
recording standard.

The DCT 700d is built for demand-
ing prolessionals. It is the most advanced
tape transport mechanism ever designed.
It is precision engineered to maintain
ultratight tolerances through the rigors
of post production, edit after edit,
day after day, year after year.

Yet for all this rugged precision,
the DCT 700d is also the gentlest drive
in the world, floating the tape on
frictionless air-lubricated guides and
eliminating the pinch roller used on
less sophisticated machines. This allows
the high performance ballistics to
accelerate the tape to 60X play speed
in less than one second—without risk
to your valuable masters!

If you're used to working in post
production, you're used to working
fast, and there’s no tape drive faster—
or more versatile—than the DCT 700d.

Not just a new product, a new
perspective,

The DCT 700d, however, is only
part of the story.

DCT from Ampex is actually a
system. A system conceived and opti-
mized for post production in the digital
component environment. A system
that removes the problems of multi-
generational image degradation found
in the analog world.


www.americanradiohistory.com

And while each device in the sys-
1cm offers unparalleled performance
on its own, when taken together, they
o‘fer a post-production solution with
¢ level of precision integration and
e/fnciency never before achieved in
this industry.

The Ampex DCT System is also
the first complete digital component
ystem available from one manufac-

turer. In addition to the DCT 700d
drive, it includes new tape cartridges,
a new production switcher, new
computerized edit controllers,
ADO® digital special effects, and
interconnect equipment.

It is a compact, sophisticated,
practical digital component system
that unlocks a whole new world
ol creative—and competitive—
pe ssibilities.

Finally, the switcher you want
in 2 size you can use.

Most switchers used in post
pr-«duction today are actually relics
from the days of live television, when
you needed lots of inputs to handle
all the sources.

Digital post-production environ-
ments, however, typically require only
a tew inputs. And you really don’t need
more than that.

So we looked at how a post-
production switcher should work in
a dizital envircnment and developed
the Ampex DCT 700s Production
Swiicher. It may well be the first sen-
sible digital post-production switcher

you've ever seen. Yet you can do as
much with it as you can with even
the biggest panels.

Why? Because the Ampex DCT
700s has been optimized for post
production, and offers you unprece-
dented transparency with a full 4:2:2
digital component signal system.
With two key layer processors, you
get unmatched
performance,
flexibility, and
versatility.

The DCT
700s gives you
big-switcher
performance in
a small package.
It gives you
the freedom to be more creative ...
and the power to be more competitive.

Tape is tape unless it’s this tape.

Some people don’t think much
about tape. They should.

Whether it's a $30,000 commercial
or a $3,000,000 made-for-TV feature,
when you lay it down on tape, neither
you nor your client can tolerate
inferior performance.

And unfortunately, the first time
most people think about tape prob-
lems is in the last place they can afford
them: the edit suite.

That's why we developed the DCT
700t Series Tape Cartridges in parallel
with the rest of the DCT System.

And the result you can see for
yourself: stunning picture quality.
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It’s not where you are, it’s where
you're going.

DCT is the digital component system
from Ampex, the company that has been
creating video solutions longer than any-
one in the world. The company that has
been the leader in applying technical
innovation to solve practical problems.

That's why DCT roday is already

more than a generation ahead of any

other digital component system on the
market—or on the drawing board. So
while other people keep waiting for the
“next” millenium, you can seize all the
creative and competitive advantages
of this one now.

With DCT from Ampex.

AMPEX

DCT

Ampex Systems Corporation
401 Broadway. M.S. 3-23, Redwood City, CA 94063-3199
©1992 Ampex Systems Corporation
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declared insane and escorted 1o the
nearest mental institution had you dis-
cussed 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 (10'? bytes)
of information in the same amount of clos-
et space. Indeed, analog technologies have
given way to the ever-evolving digital fron-
tier, and astute manufacturing companies
have taken advantage of this trend. What's
to come? Consider a technology capable
of producing a guaternary (as opposed to
binary) state. Rather than () and 1 states.

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 ex-
pensive proposition. A well-planned tran-
sition program will allow for the hest use
of current and future hardware. Areas of
concern include performance level, flexi-
bility. expansion. routing and distribution,
interface and timing. l'ortunately. technol-
ogy is available to help make the leap
without (00 much discomfort and drain on

The

Save Thousands

ExciterZ2/4s

lus™

of Dollars in

from ITS

Energy Costs

While Improving
the Performance
and Reliability
of Your

UHF Transmitter.

4 B I | .lﬂooooou.

ith the new Exciter Plus™ 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 Plus™ System
can completely pay for itself in a very short period of time.
Designed to take full advantage of the new. high eftfi-
ciency klystrons now available, the Exciter Plus™ System,
which can be tailored to your specific needs, offers:
Industry standard ITS-20A exciter
Solid state, low voltage pulser system
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 =
CORPORATION

Circle (27) on Reply Card

375 Valley Brook Road
McMurray, PA 15317 USA
(412) 941-1500

FAX (412) 941-4603
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our pocketbooks.

The terms videographer, desktop pub-
lication 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-take-
all 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

Iirst. face the fact that the digital revo-
lution is upon us. Next, try to understand
— whether you're a small station in the
remotest part of the state or a major net-
work — that a multiplicity of digital hard-
ware is available to suit your application
needs. These technologies offer higher
performance and features not usually
found in their analog counterparts, at a

Consider a technology
capable of producing
a quaternary (as
opposed to binary)
state.

cost-effective price point. Take. for exam-
ple, 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 mav be necessary to purchase a low-cost
editing and DVE package for less than
$5.000. Additionally, many music indus-
try companies offer a wide variety of dig-
itally based sound equipment to comple-
ment the visuals. These devices can be in
the form of MIDI music instruments, sam-
plers, effects devices, sequencers and mul-
timedia 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 alterna-
tive — using analog equipment — would
severely impact production time and
expense.

Assume that the video team is getting
serious. It clecides to conform audio to vid-
eo. 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 work-
slations in one form or another. It's even
better if the team happens to have a PC,
MAC or Amiga computer. Many compa-
nies offer suitable software and hardware
plug-ins for computers. with prices rang-
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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 drilliant
image and the superior specs you must have when your reputation is on the line.
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maxeill.

Maxell Corporation of America, 22-08 Route 208, Fair Lawn, NJ 07410, 1-800-533-2836
Canadian Inquiries Please Contact: ©Maxell Corp. of America
Hitachi Denshi, 65 Melford Drive, Scarborongh, Ontario, Canada MIB 2G6. 1-416-299-5900
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By Gil Dinkins

The Bottom Line

Now is the time for brogd-
cast and cable facilities to
look toward innovative invest-
ments and new technology in
the near future. One opportu-
nity that stations will be able
to take advantage of is inter-
active television. Although the
technology is just around the
corner, stations should plan
now to participate. This
emerging technology will give
broadcasters and cablecusters
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 sta-
tion is on the right track to
take advantage of interactive

television. S

Dinkins 1s vice presideht_o_!engmeenng tor TV Answer,
Reston, VA.
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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

After years of promises and undelivered
promise, interactive television is on the
verge of becoming a viable player in the
broadcast industry. As the Federal Com-
munications Commission (FCC), private in-
dustry and the marketplace pave the way
for this exciting technology to emerge, TV
station and cable company leaders, en-
gineers and marketers are studying ways
to fit this innovative service into their pro-
gramming mix. Broadcast and cable com-
panies also must determine what equip-
ment and skills they will need to take
advantage of it.

The establishment of interactive video
and data service (IVDS) will offer many
hroadcast 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 investiment and involvement required.

The premise/promise
of interactive TV

Two-way television is built on a simple
premise: turning television from a l-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 commer-
cial. educational, and informational pro-
grams and data services. These programs
and services may be delivered by broad-
cast television, cable television. wireless
cable and direct broadcast satellite (DBS).
This technology will change TV viewing

www.americanradiohistorv.com

from a passive past-time into an active and
interactive event.

Viewers will be able to use their televi-
sions to respond to what they are watch-
ing in real time. For example, wireless in-
teractive television will let consumers
respond instantly to game shows. play
along with sports events. react to interac-
tive advertising, participate in long-

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.

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. shop-
ping and bill paving interactively.

If broadcast stations and cable compa-
nies incorporate this 2-way interactive ap-
plication into their programming, oppor-
tunities (0 generate revenue can increase.
Stations and cable systems can promote
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An atfordable, 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 E"Env NE‘"' means ?r(:]u’ll havz-tflf]e freedom to ;xperi-
OG‘( ment with many diiterent approaches—a
mE;EEccHoNMo:S A 'DAv creative process that will make your
WHEN PRIcEs Dnop programming more exciting. And,
AND PERFORMANCE JUMPS, =07 e
® 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 Rolend's
custom VLSI chips

add SCSI compat- give the DM-80 amazing
power at a price that

ible disk drives for wl 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’

ProAudioVideo

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

Rotand Corporation LS 1932 Circle (30) on Reply Card
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special interactive programming and opin-
ion polls, incorporate interactive advertis-
ing into their marketing packages, create
cross promotions for advertisers or allow
charities to use television interactively in
their fund-raising public service announce-
ments and programs.

The opportunities to incorporate inter-
active television into the programming/
marketing/public service mix of stations
and cable companies is limited only by the
imagination of the companies and in-
dividuals involved.

Creating the technology

One company, TV Answer, has been ex-
ploring the feasibility of this interactive
technology since 1985. During that time,
the company has been creating the tech-
nology and support service network to
promote interactive television.

TV Answer's equipment includes a
home unit, called an interactive TV appli-
ance (ITA), which has a 2-way capability
and a joystick. The unit is manufactured
by Hewlett-Packard and contains the soft-
ware 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.

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 selec-
tion. The information is transmitted to the

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

home unit via infrared radio signals.
The home unit processes the data, en-
crypts 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

CABLES & CONNECTORS
511 5th St., Unit G, San Fernando, CA 91340
Phone: (818) 365-2446 FAX: (818) 365-0479

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).

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

REQUEST
FULL-LINE
CATALOG
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Figure 1.) The minimum rate of data trans-
mission 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 transmis-
sion will depend on the length of the trans-
missions (amount of data per transmis-
sion). For example, a response could be
sent from Los Angeles, received in Reston,
VA, and returned to Los Angeles in ap-
proximately six seconds.

Putting IVDS into place

On January 16 of this year, the FCC
launched the IVDS industry by designat-
ing one megahertz (218-219MHz) of spec-
trum for use by companies wishing to of-
fer 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 popula-
tions. 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-popu-
lated areas.

The FCC has already started the licens-

The standard in absorp-
tion material.

» Patented SONEX pattern
» Tremendous performance

* Easy to install

Find out how SONEX can
work for you.

ﬁ‘?%jaag aﬂl'o'(

o iot!

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

1-800-662-0032
L----------‘
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18 process for nine of the top 10 MSAs:
ew York; Los Angeles; Chicago: Philadel-
hia; Boston; Washington. DC: San Fran-
¢ sco: Dallas and Houston. The only top
J MSA not represented is Detroit, which
s being delayed because of potential con-
icts with Canadian radio traffic. The I'CC
)pes o issue the first license by the end
f this year.
If so. license holders will have 1o react
Jickly to meel the FCC's build out re-
uirements. To minimize the potential for
reculation. licensees will have to huild
heir interactive TV system to cover 10%
their market within the first year and
50% of their market by the end of five
years.
This means that licensees wilt be anx-
iously looking for technology and servic-
to firmly establish their operations with-
it 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
l\wo types of technology are available
to implement interactive television: wire-
less and wire-hased,
A wireless system has two advantages

over a wired systein — geographic reach
and transmission capacity. Because a wire-
less system is based on satellite technolo-
gy. it is not bound by a limited coverage
area. Wireless transmissions do not require

The interactive TV uppliunce (ITA), hus 2-way
cupabilitv. It contains the technology to proc-
ess, encryvpl and transmit/receive data that ap-
pears on the TV screen.

that cable be layed in order to reach con-
sumers, so the service can reach rural
areas where no cable service exists.

In some cases, the transmission is total-
ly 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 con-
nected to the telephone line in order to
transmit data. Other wireless systems use

1.
10T
Transmitters

2.
MSDC
Transmitters

ONE
COMPANY.

the vertical blanking interval (VBI) to send
data to the home.

The total user capacity of wire-based
syslems 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 oc-
cur if an interactive opportunity were
offered during a limited-time national
event. As a result, the technological bar-
rier 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 (uestions. The
viewers responded by pressing buttons on
their telephones to answer recorded ques-
tions. In the hour following the presiden-
tial 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-

3. Stralght Answers. When you call TTC you're nat

Solid-State
Transmitters

going to hear a big sales pitch on the only transmitter
we make. We make them ali. TTC manufactures
transmitters for all current amplification technologies. No
other corpany can make that claim. In fact, TTC has

4 been designing and building products for the broadcast

Tetrode
Transmitters

transmission industry around the world for 25 years If
you want straight answers, and choices, about the
technology that best suits your needs, cail TTC.

A Global Force In Broadcast Transmission Techna/a_qy
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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-
cisions and federal regulations opened the
door for the seven Regional Bell Operat-
ing 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 com-
panies not long ago.

Although several systems now employ
coax or fiber to offer near-video-on-

If broadcast stations
and cable companies
incorporate this 2-way
interactive application
into their
programming,
opportunities to
generate revenue can
increase.

.,
Discover
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

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

%—FiberOption/

... light years ahead

80 Orville Drive, Bohemia, New York 11716-2506
516-567-8320 + 1-800-342-3748 - FAX 516-567-8322

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

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 tel-
evision may rest on the ability of the in-
dustry to transform the existing network
from copper to fiber-optic cables. The in-
creased channel capacity (up to 160 chan-
nels 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.
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ume of responses needed to make inter-
active 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 tele-
vision may be entrenched in the market-
|place by the time a national. fiber-based
system is complete.

Where the broadcaster fits in
Broadcasters can receive the data in ei-
ther raw or processed form via a terres-
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tr al or satellite link. A very small aper-
ture terminal (VSAT) or modem will
provide the gateway to a front-end proces-
sor 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/compi-
lation 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.

sile processing of the raw data is desired.

Getting established

n order to gear up for IVDS, TV Answer
has been building a national network of
rarketers who will use interactive televi-
sion to offer their products and services
tc consumers, It currently has contracts
with a pizza delivery service, a major
department store and several 800 compa-
nies. The company has also signed con-
tracts with service companies to offer
bank-at-home and national bill-paying
services,

1 addition, TV Answer has a contract
with a sports network known for its na-
tional 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.

\lthough 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 televi-
sion’s most popular consumer feature.

\nother innovative area of video pro-
gramming is distance learning. Viewers
who use interactive television will be able
to attend classes from the convenience of
their living rooms. Likewise, students will
be able to respond to exams on a real time
basis. The instructors will have the abili-
ty o instantly receive and tabulate re-
sponses from students throughout the
viewing area. Because sponsors might be

110%%.
25 HOURS
A DAY.
366 DAYS
AYEAR.
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hardest working professional cassette deck in
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was designed to handie the kind of round-the-
clock cueing and rewinding that burns most

other motors out fast.

The unigue Hysteresis Tension Servo
Control actually lets you adjust take-up, back-
tension and torque with open-reel precision. S0
you maintain the same back-tension through-
out the entire cassette, significantly reducing
wow and flutter and distortion.

And while relentless play tends to take its
toll on conventional tape heads, the 122MKIl'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
122MKIl also features front-panel bias and EQ,
+4 dBm XLR-balanced Ins and QOuts and a sug-
gested retail price of just $1149

For more on the broadcast deck built to
work like there’s no tomorrow; every day, call or
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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
community.

An interactive future?

A study by Frost & Sullivan, “The US.
Market for Interactive Television.” predicis
that interactive television will be “the key
to...future growth [for a] huge confluence
of industries” According to the report. tel-

evision’s annual revenues are expected to
increase from $681 miltion 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 are-

na. Frost & Sullivan estimates that reve-
nues from cable TV-related services will
jump from zero in 1991 to $32 million by
1996. Estimates are that interactive tele-
vision could be available in 20 million con-
sumer homes by the end of the decade.

So where does this interactive technol-
ogy leave the station or cable company?
Although the technology is not yet here,
it's not too early to begin planning to par-
ticipate. Iirst, make sure your manage-
ment 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 op-
erate as they are designed.

Second. vour station could profit from
this new technology so keep an open
mind toward this opportunity. No broad-
caster or cablecaster can afford to ighore
a new idea just because it looks out of the
ordinary. Interactive television could be-
come a new and significant source of rev-
enue at your station — at what appears
to be little cost.

The three current IVDS proponents, TV
Answer, Interactive Network and Radio
Telecom & Techinology (RTT). are all offer-
ing innovative ideas and plans. They will
be looking toward working with forward-
thinking stations and cable systems in
mutually beneficial ways. Be sure your fa-
cility is ready to take advantage of the op-
portunities that are sure to develop.
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Figure 1. A block diagram of TV Answer’s 2-way wireless interactive commurications path, =

LATEST NEC COMPLIANCE,
UL LISTED, INDUSTRY PROVEN

Audio Cables * Video Cables * Composite
Video and Audio Cables * Studio Set Light-
ing Cable ¢ Portable Cordage * Portable
Power Cables * Control Cables ® Fiber Optic
Cables » Telecommunications Cables * Local

OPTIMUM PERFORMANCE
BROADCAST QUALITY CABLES
FOR THE PROFESSIONAL
N

— Area Network Cables * Custom Marked Pre-
- Cut Shrink Tubing & Sleeving * Custom
b S~ Cable Assemblies * Breakout Boxes

Custom Panels * Rack Rails » Cable Reelers
¢ Gep-Pak—Reeless One-AMan Payout System

™~ CABLE PRODUCTS DESIGNED, DEVELOPED, AND
PROVEN FOR THE PROFESSIONAL TECHNICIAN:

Gepco International Inc. COMING THROUGH LOUD AND CLEAR™
Corporate Headquarters

2225 West Hubbard St., Chicago, IL 60612

Tel: (312) 733-9555 (800) 966-0069 Fax (312) 733-6416

I
~ Eastern Regional Sales Office Tel: (904) 732-4123 Fax (904) 732-5799

Circle (36) on Reply Card
52 Broadcast Engineering December 1992

wwWw.americanradiohistorv.com


www.americanradiohistory.com

=~ —  Live
Production

o
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By Skip Pizzi. technical editor

The Bottom Line

Many broadcasters perceive
cable und direct broadcast
sateflite (DBS) radio as
competition. However, they
also may present new
opportunities. In erther case,
lessons can he (earned from
these svstems’ successes und
from their failures. As
elsewhere, digital transmission
techniques make these
alternate pathwavs 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.

S
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Satellite and

able radio: the

next frontier

Are these emerging delivery systems the next wave, or

just a flash in the pan?

EXPLORING NEW TECHNOLOGIES

NOI long ago, the words cable radio
brought a smile 1o most broadcasters’
faces. It seemed to bhe an oxymoron:
‘lethering 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 siniles are giving way to
raised evebrows and over-the-shoulder
glances. T'he 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 ra-
dio. citing that they are subscription-based
rather than advertiser-supported. and cur-
rently 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 listen-
g Now occurs.

Nevertheless. time spent listening to ca-
ble audio services is time not spent listen-
ing to over-the-air broadcasts. Although
not as convenient or widely available as
broadcast radio. early studies show that
desirable program offerings have suffi-
ciently motivated many consumers to use
(and pay $7 to $12 per month for) cahle
audio services. Therefore, they hear ob-
servation and study by those in the cable
and broadcast worlds.

How cable radio works
‘Two national cable audio services are

www.americanradiohistorv.com

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
vear. Both use similar techniques in the
delivery of their product. as shown in Fig-
ure 1. Rate-reduced digital audio is distrib-
uted to cable head-ends via satellite, us-
ing time-division multiplexing to combine
multiple digital audio channels into a sin-
gle 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 be-
tween the standard cable TV tun-
er/decoder and a new cable radio tun-
er/decoder. The latter selects one of the
approximately 30 audio channels that
each of these {incompatible) systems cur-
rently offer, converts it back to analog au-
dio. and feeds the customer's existing au-
dio svstem with standard consumer levels
(nominally —10dBV) on RCA phono con-
nectors. In some cases. an S/PDIF digital
audio output is provided. An option avail-
able on the DMX receiver provides a wire-
less remote control with an alphanumer-
ic LCD display of associated data. such as
title and artist now plaving.

Because channel space is not as scarce
in the spectrum of cable distribution as it
is in the broadcast world, bit-rate reduc-
tion (or data compression) ratios used by
cable audio are not as high as those typi-
cally encountered in on-air transmission
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systems. Here, the two systems deviate in
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-l keeps decoder
prices low — around $100, manufactured
cost. As with cable TV decoders, cable au-
dio hardware devices usually are leased

CABLE AUDIO NETWORK HO

to customers by cable operators. Each
DCR audio signal (or stereo pair) is trans-
mitted on a discrete carrier, generally at
about 15dB below video carrier levels.
DMX uses the Scientific Atlanta cd-x sys-
tem, providing minimal bit-rate reduction
that results in a 1.13Mbit/s data rate per
stereo audio channel. Unlike DCR’s dis-
crete method, DMX uses quadrature par-
tial response (QPR) modulation to trans-
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Figure 1. A E"""’L block diagram for digital cable audio systems.
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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 align-
ment to video and other signals without
interference, and recommends a -10dB
level relative to video carriers.

As noted in Figure 1, these systems per-
mit locally originated audio services to be
incorporaled into a cable operator’s pack-
age. Although not yet widely used, this
function could allow selected local radio
stations’ signals to be included. Alterna-
tively. a radio station might provide a sep-
arate service — or a commercial-free
derivative of its on-air service — specifi-
cally for the cable audio system. (Today’s
multi-output automation systems could
generate these alternate streams without
much difficulty or expense.} Larger sta-
tions might consider alignments with mul-
tiple cable operators on a national or
regional basis, and uplink their service as
a radio “superstation”

Future growth in cable radio will un-
deniably include more audio channel
offerings. but may involve unwired ele-
ments. MMDS (wireless cable) variants also
have been developed. These services are
already in place outside the United States.
In addition, cable audio network opera-
tors are poised to move into direct broad-
cast satellite radio (DBS-R) distribution
when it becomes viable, perhaps allowing
them to tap the car radio market they cur-
rently miss.

DBS-R 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 broad-
cast radio business if and when it does ar-
rive. 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 mar-
ket and may begin its service within the
next year or two. The U.S. government
also is involved in DBS-R development
through the US. 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 Sat-
ellite Digital Audio Broadcasting Compa-
ny. using the Japanese Yuri-3a satellite.
The service offers multiple CD-quality dig-
ital audio channels for a monthly subscrip-
tion fee equivalent to approximately $5.
Several American companies are report-
edly 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 re-
ferred to in WARC deliberations as Broad-
cast Satellite Service. Sound (BSS [Sound)).
A recently issued FCC Notice of Proposed
Rulemaking (NPRM) suggests that alloca-
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on of frequencies for such services may
egin soon.

Thus far. SCDR is the only proponent for
1.S. S-band delivery. RadioSat preferred an
arlier Mobile Satellite Service (MSS) al-
ocation in L-band (1.544-1 559MHz), using
1e high-powered MSAT satellites of the
umerican Mobile Satellite Consortium
AMSC). However. this allocation and Radi-
iSat’s role within the consortium have
een the subject of protracted litigation.
herefore. minimal action toward estab-
ishment of service has occurred. Mean-
vhile, Afrispace will likely use the stan-
lard BSS (Sound) L-band allocation

,452-1,492MHz) available in all African
ations.

An important notion in most of these
iroposals is the inclusion of mobile recep-
ion possibilities. an element not normal-
v found in satellite transmission systems.
he power levels and coding gains used
re designed to allow extremely small re-
sive dishes that do not require critical

: lignment, thereby accommodating au-
ymotive and possibly hand-lield receivers.

I'he primary difficulty with DBS-R is
ne-of-sight requirement for proper recep-
on. Building shadows in “urban canyons”
nd certain terrain features might pre-

ude this. especially for mobile reception.

Clark listens to its customers and designs its complete
line of audio/video cable accordingly. Now you can
listen to Clark's new 700 Series snakes

that are designed, as usual,
with the customer in mind.
Why not give

Clark a listen?
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System designers have proposed the use
of low-power terrestrial repeaters calted
gap-fitlers. The digital formats used by
these systems typically allow gap fillers to
operate on the same frequency as the sat-
ellite signals withoul interference. The re-
ceiver switches to the stronger signal au-
tomatically in this, the so-called hybrid
model. However, the need for such a ter-
restrial network of gap fillers adds signifi-
cant expense to the development of this
system. in addition to the high price of sat-
ellite 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 add-
ing 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 terres-
trial 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. Terrest:i-
al origination would be used for gap-filling

Cables available
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terminated to You've chosen your equipment
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of satellite signals only, with no provision
for purely terrestrial S-band services. Giv-
en 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 al-
ready served by cable television. This ap-
pears possible, because the two remain-
ing 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 propo-
nents involved in the EIA process, as are
General Instrument (the principal force be-
hind 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.

FAX: 612-944-1546
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By Marvin Born

The Bottom Line.

In todav’s business climate,
profitability is paramount. It'’s
the good news/bud news
svndrome. The good news is
that much of the personnel
cuts of vesterday are over.
The bad news Is that unless
you're prepared for
tomorrows technology, vou
could be next. Fortunately,
technical managers can be
effective in helping improve
profits, while protecting those
with the skills needed to
operate the fucilities of today
— and tomorrow. S

Born is vice president. WBNS-TV, Columbus. OH
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Technology is placing greater and different demands on

today’s engineering staffs.

EXPLORING NEW TECHNOLOGIES

Look around. 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-
ond question is universal — the employee’s
value to the company. If you aren’t valua-
ble to your company. you probably would
be terminated. This article examines how
technology has changed the way broad-
casters use lechnology to improve their
job performance.

Out with the oid

In the days of traditional broadcast tel-
evision. numerous people had to perform
different jobs just to get a comimercial on
the air. For example. one person had to
pull the spot from the tape library. while
another person loaded it on a tape ma-
chine. At the correct time, the master con-
trol operator played the spot on the air.
When it was finished. another person un-
loaded 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 syvstems complete
most of these tasks without human inter-
vention. Once the commercial is loacled.
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

www.americanradiohistorv.com

without human interaction. As the tech-
nology changes. we must keep up with the
changes to be personally and profession-
ally successful.

Technology — a moving target
‘loday, fewer people are needed to op-
erate facilities. However. the level of skill
and training required to be one of these
remaining people is rising. Through con-
stant personal training. hroadcast and pro-

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

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, en-
gineers 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. loday. 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 effi-
cient. Many companies look for ways to
get more work from fewer peaople. In

broadcast, this usually means installing au-
tomated equipment, such as cart ma-
chines, 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 adjustinents are easy to make. Sever-
al stand-alone tape machines should be lo-
cated near the operator for program play-
back. Make sure the programs are loaded
and cued well in advance of air time. The
program segments can even be pre-
programmed into the system so that the
machines will fast forward and automati-
cally 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 mar-
kets or at independent stations. Ex-

perience shows that these operations can
be extremely reliable. In addition, opera-
tor errors are kept to a minimum with
trained personnel.

Don't be misled. A down side to this ap-
proach does exist. When something goes
wrong. only one person is present to han-
dle the problem. The station could end up
sitting on a slide while the problem is re-
solved. However, many problems can be
fixed during a commercial break, there-
by making the trouble slide a rare occur-
rence. 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 "30s involves cross-
departmental exchange of employees. For
stations not bound by collective bargain-
ing agreements, cross-training and cooper-
ative exchange of staff members can in-
crease the work output without increasing
staff size.

Cross-training the production and en-
gineering departments can permit a pro-
duction 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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on't have the people or can't afford the
vertime.

Using news editors as directors for the
re-production of news material is anoth-
1 example of effective cross-training.
lypically, a period exists between shifts
such as early afternoon) when the staff
s smaller than normal. Using a news edi-
or as a director saves having a higher-cost
irector on duty just to repeat to the en-
Jineering crew what the news tape edi-
or wants.

The engineering department can assist
1 this process by taking the theory one
tep further. With little additional equip-
1ent, a combination editor, switcher and
pecial effects device can be added to a
ews edit suite, along with a small char-
icter generator and an extra tape ma-
‘hine. Now, the news editor can complete
1e whole pre-production process — with-
ut additional staff time and cost. The pro-
duction crew could then be assigned to

commercials or promotional spots. The
:aff might not be needed at all, thereby
2sulting in additional savings.

These are only a few of the options
ivailable to save money through more ef-
icient use of staff. In the aforementioned
cenarios, the librarian and tape operator
jositions were eliminated. The cross-
raining of production and engineering
rersonnel resulted in position savings and
)erhaps a reduction in overtime charges.

The drawbacks

Serious drawbacks to such staff reduc-
ions do exist, and they should be consid-
vred carefully. The basic knowledge of a

-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 com-
»any. Depending on the department in-
‘olved, an employee reduction can severe-
v handicap a company in the long run.

Sales and engineering are two examples
of where staff knowledge is critical to a

acility’s operation, Sales people often
iave unique personal relationships that
are crucial to effective selling. Instead of
«liminating sales positions, many compa-
nies opt to place them completely on com-
1nission: no work, no pay. Although this
may work with sales staffs, it doesn't work
for engineers.

Engineering and operations is an ex-
|ense department. As such. it is a favor-
i"e target of budget cutters. However, the
l<arning curve for operation and mainte-
nance of electronic equipment is long. It
is not easy to replace knowliedgeable staff
with part-time personnel, especially if they
liave little experience. lmproper staff
reductions also can leave the company
without enough people for on-time

rojects and without the knowledge

acessary to operate the facility,

Loyalty is another important issue. Af-

r working for a company for several

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 possi-
bly less-than-honorable employee may of-
fer certain business knowledge to the
highest bidder.

Even if part-time employees don't vio-
late any ethics standards or disclose busi-

ness secrets, their basic industry knowl-
edge 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 train-
ing you provide may be used to your dis-
advantage, because it could help them ob-
tain other employment.

The self-employed engineer
Service contract work has its advan-
tages. ‘loday’s radio manager wants to stay
Continued on page 71
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By Curtis Chan

The Bottom Line

The HDTV/DATV era is
sitting on our doorstep.
Burving your head in the
sand won't stop its
implementation. Now is the

time to arm vourself with the

proper ammunition to help
your station make a smooth
transition. To remain
competitive, stations need lo
anticipate costs and what
tvpes 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 a principal of Chan & Associates, Fullerion. Cl(
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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.

EXPLORING NEW TECHNOLOGIES

Earlier this year at the Digital TV Con-
ference sponsored by MIT's Media Lab.
FCC chairman Al Sikes announced the on-
set of a new era. "While the decades-old
acronym HDTV is still used by most per-
sons, we are in fact now dealing with dig-
ital advanced television (DATV). The im-
portance 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 televi-
sion. and it will enable easier and cheap-
er transcoding among different display for-
mats. From a consumer perspective. DATV
will increase choice. It will provide view-
ers greater control over what. when and
how they watch television — ultimately
leading to personalized and customized
television in addition to the mass media
television we know today’”

QOut with the old

As the FCC HDTV/DATYV standard selec-
tion 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 equip-
ment for recording. camera systems. edit-
ing, image and audio manipulation, switch-
ing/routing. playback equipment and RF
transmission components?

Other major considerations include cost
and how to maintain profitability. Al-
though HDTV may be a great idea for im-
proved programining. one underlying con-
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cern is how to attract a revenue stream
that will ultimately convince stations to in-
vest in HDTV. For advertisers. the oppor-
tunity to reach an upscale audience is at-
tractive, because HDTV will fragment the
market. But will the industry respond to
the fragmentation with a new fee struc-
ture? What should current facilities do to
make their program quality and equip-
ment 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 vari-
ous manufacturers. organizations and oth-
er industry figures. Beginning in the Janu-
ary 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 for-
mats. camera issues, switching and rout-
ing needs. RF systems and timely news
regarding standards progress. Remember,
the HDTV tida! wave is coming. and
there's no place to hide. If you think simart
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. Sever-
al proposals have heen spawned over the
months to make the advent of HDTV as
fair as possible. One proposal is the sub-
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nission of an appeal requesting the FCC
o pair specific HDTV and NTSC channels
with current transmitter sites. based on the
rinciples of replication. interference
revention and coverage maximization,
nstead of proposing a table of allotments
«nd allowing broadcasters to negotiate for
Ihe best pairings. However, a draft was ap-
Jroved for a table of allotments that like-
v would place all HDTV channels in the

HF spectrum, which again drew various
cImments.

The draft noted that 17 of the 1,716 com-
inercial and non-commercial HDTV chan-
1.els would be allowed to operate in VHF,

he agency admitted that shoehorning
HDTYV 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
of which are in Los Angeles. The FCC sug-

ested that stations receiving VHF HDT'V

assignments be given special considera-
1 on in making the transition, and then be
ziven one of the vacated UHF channels
alter everyone has made the switch.

To provide sufficient channels. the FCC
draft suggests co-location or reduced spac-
ings between adjacent channels in some
instances. The assignments of many of the
FDTV channels to UHF depend on the

ability to eliminate UHF taboo channels
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 ap-
ply for an HDTV channel. three more
years to construct the new channel. three
additional years to have 100% simulcast-
ing. and 15 years for a total conversion
from NTSC to HDTV. The alternative 10
this schedule is to go dark. The Associa-
tion 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 bypass-
ing normal marketplace forces and impos-
ing on broadcasters an inequitable and
dangerous share of the risk and financial
burden involved in bringing this new, and
to some extent largely unknown, technol-
ogy to fruition.”

The National Cable Television Associa-
tion (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 ad-
dition, the NCTA committed resources

to the development of a broadcast-
compatible HDTV standard based ¢n the
understanding that the transition from
NTSC to HDTV would be smooth and ex-
peditious. In its filing. the National Tele-
communications and Information Ad-
ministration (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 sur-
render whichever channel they choose.
More on this subject later.

Industry forecasts

What is the outlook for HDTV? Assum-
ing court involvements are avoided, the
reality is that the fates of HDTV and NTSC
now seem dependent upon public re-
sponse. 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 reac-
tion developed its analysis. The study stat-
ed 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 re-
ceiver manufacturers are confident that a
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fair share will make the transition 1o 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.
medicat and other niche markets. the real
issue is that without programming. HITV
will remain a curiosity for technical trade
shows. As is often the case. if it wasn't for
programning. television would be dead.

One WP-5 report stated that when col-
or was introduced. six vears elapsed with
little market penetration. even though set
costs fell significantly. When the networks
implemented full-color prime time pro-
gramning in 1966. sales increased explo-

sively. Similarly, VCR sales were relative-
ly insignificant until the introduction of
videocassette renlal stores.

Cable is expected to he an early provid-
er of HDTV programumning. One unique ad-
vantage of cable is its abilily lo offer
hundreds of channels of programming. As
to the origination source. it was cited that
more than 70% of prime time program-
ming is already produced on 35mm film
— a medium easily translatable to HDTV,
The remaining NTSC-based programs
could be economically upconverted dur-
ing the start-up period. Using the proposed
FCC time frame and assuming a cost be-
tween $1 million and $2 million to build

a station that can pass network HD pro-
gramming with inserted local commer-
cials. WP-3 estimates that 150 stations in
the top 100 markets will have converted
by vear five. thereby serving 83% of the
TV households.

HDTV's impact will significantly change
our future thinking and livelihood. What
is at stake reaches far beyond hroadcas!-
ing and professional video production. As
we move forward. consider the implica-
tions of a new infrastructure for personal
and business communications. narrow-
casting 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 lo essentially a I-way af-
fair. HDTV and its derivative audio-video
medium and technology will play an im-
portant role in the new communications
plan, making it possible to live in a fully
mteractive world.

I'or the hroadcaster. the clock is ticking.
Progress wails for no one. However. deci-
sions should not be made without knowl-
edge. 'lo help vou gain relevant, timely
and crucial information to survive the
HOTV onslaught, read “Strictly TV each

month in 1993,
]
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- Enviromental Sensors LTS T ]
- Military Communications LOM TRIGTIONSLIDE

- . NEOPRENE SEALS
Standard Sizes Available

AIR INLET VALVE
AIR RELEASE VALME
A PHILIPS AND BOSCH COMPANY

For more information,
call toll-free
(800) 962-4BTS

for Futher Information Contact Jim Oshorne

ALLEN OSBORNE ASSOCIATES, INC.
756 LAKEFIELD RD. Bidg. )
WESTLAKE VILLAGE, CALIFORNIA 91361
Tel:(805)495-58420 Fax:(805)373-6067
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ACCELERATOR
GRIDS

By Hulon Forrester

The Bottom Line.

How many video monitors
are in your facility? What
would it cost to replace them
at today’s prices? What would
t cost to replace all of the
CRTs? Purchasing all new
nonitors and CRTs would
represent a substantial invest-
nent at a significant cost. In
ke next few years, with the
mpending investments sug-
ested for the onslaught of

1gh-definition and digital tel-
cvision, now is the time to
‘tart cutting some of the cur-
ent costs to prepare for fu-
ure capital expenditures. You
may be able to trim some
costs with a better under-
tanding of monitor problems.
f the picture tube is at fault,
consider rebuilt CRTs as a fix
ior ailing monitors.

A

Forres"er 1s a freelance writer for AD Ideas Inc,, an agency
servir § Video Display Corporation, Tucker, GA

Maintaining
video monitors:
focusing

on CRIs

Understanding common monitor problems can save you

time and money.

Maintaining image quality requires a
critical evaluation of the video signal from
three viewpoints. First, waveform nioni-
tors illustrate timing and amplitude char-
acteristics primarily of the luminance sig-
nal. Second. vectorscopes show saturation
and phase of color. Third, even when all
of the amplitudes, timing. phases and satu-
rations appear correct. few facilities would
consider distributing or transmitting the
signal without seeing how the picture ap-
pears on a picture monitor. A precision
picture monitor can be the most impor-
tant of the three in assessing overall im-
age quality. Seeing the actual picture reas-
sures 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. De-
pending 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 — a rebuilt CRT.

Monitors may perform poorly for a num-
ber of reasons. Most of the reasons involve
signal processing. sensing and driving cir-
cuits. Only a few reasons for poor perform-
ance directly involve the CRT. Most of the
monitor problems that may relate to the
CRT are listed below with a probable
cause and cure.
* Fading picture.

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

www.americanradiohistorv.com

control. The image may go negative. Bal-
looning 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 hap-
pens. 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. Olf-
ten, graphics and letters on an operating
monitor are no longer sharp and clear.
Probable cause: This problem usually oc-
curs with monitors that must remain on
for long periods of time. 1t 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 ob-
vious 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 cath-
ode cannot be heated to operating tem-
perature. No reddish glow will be visible
in the neck of the tube. No beam current
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is created. Because the filaments of a col-
or are usually a series circuit. not paral-
lel. if one filament goes. so does the en-
tire 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 excit-
ed by the high-vollage 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. Compo-
nents in the high-voltage section may have
failed. Lack of high voltage can be ob-
served with a high-voltage meter. If no me-
ter is available, an insulated screwdriver
can be used to “draw an arc” from the an-
ode 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 ab-
sent. troubleshoot the HV oscillator and
flyback system or horizontal drive circuits.

* Airy tube.

Air has leaked into the tube. lypically.
arcing will be visible inside the neck of the
tube. In general. high voltage will not arc
in a vacuum.

Cure: Replace the CRI.
¢ No brightness control.

The screen raster appears bright with-
out visible information.

Probable cause: A short exists between
grid 1 (G1) and the cathode of the CRT.
Normally, a potential difference exists be-
tween the ¢rid and cathode: video is ap-
plied to the cathode and the brightness ad-
justment controls Gl. As a result. no
picture information appears.

Cure: Replace the CRT.

¢ Sweep failure.

The only light on the screen is a hori-
zomtal line.

Probable cause: The vertical sweep cir-
cuits are malfunctioning. Turn the bright-
ness control knob until the line is just visi-
ble 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

h

TalsTE

[FRN THEIEL &f ]

[

JVe

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
your choice today. Call 1-800-JVC-5825.

Cure: Replace the yoke. The CR1 is not
the cause.
¢ 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 curva-
ture 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 horizon-
tal 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
occurred in the CRT.
Cure: Troubleshoot the power supply. An
oscilloscope will be useful in looking for
excessive 60Hz ripple. If no significant rip-
ple 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 laoser and pin-fed
printers. Available blank or custom
printed with your company loge.

Tape status and
management
labels, too.

United Ad Label

has the labels you need.
Call (800) 234643
for information and brochure.
United Ad Label Co., Inc.

P.C. Box 2216
Brea, CA 92622-2216
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Joshua Weisberg (left} and Peter
Schartf of Scharft/Weisberg in Green

| Turtle Studios, New York, New York

Introducing the IFB-12 from Vega Wireless

[ ega’s new wireless Interrupt
VFold Back system, the IFB-12,
i« today’s means of talent cuing in
the studio, in the field, or wherever
€ 5e you require simplex communi-
cations to a virtually undetectable
miniature receiver. The system op-
€ ‘ates in the 174-216 MHz VHF
high band and utilizes compand-
ing to make this the best sounding
w ireless IFB system on the market.

Fiftv milliwatts ot RF power
from the RMT-10 base-station

transmitter, and remote antenna ca-
pability, allow tull studio coverage
using the dual-channel, crystal-con-
trolled PL-2 miniature receivers,
Audio-frequency shaping plus lin-
ear and ALC modes let vou tailor
the IFB-12's audio to meet vour
specific requirements.

The factorv-matched svstem is
available on any ot more than 1600
stock frequencies and can be coor-
dinated with any other wireless mi-

crophone systems vou may be

operating. The PL-2 receiver’s mul-
tiple RF and IF tuning stages and
outstanding sensitivity and selec
tivity make the IFB-12 the wireless
talent cuing system tor the protes-
sional.

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
BO0-877-1771 for technical support.
Vega wireless...the choice of profes-
sionals the world over.

a MARK |V company

9900 East Balawin Place * El Monte, California 91731.2294
Telephone: (818) 442-0782 - Toll-Free: 800-877-1771
Fax: (818) 444.1342 - FaxBack: (818} 444-2017 / 8C0-274-2017
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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. Be-
cause CRTs involve a hard vacuum, mis-
handling could result in a crack in the
glass envelop. Although a crack might per-
mit 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 re-
tains 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 chas-
sis ground before trying to work around
the CRT.

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-

A.
ACCECERANORICRIDS VERTICAL DEFLECTION
FILAMENT |1 PLATES
ke GRID 1 || SHIEED
GLASS Ay j
SEAL !
¢
- gf f:"'i =
h?i :%
.1.
CATHODE F" FOCUS GRID M
HORIZONTAL DEFLECTION PLATES

PHOSPHOR
COATING

HIGH-VOLTAGE ANODE

FILAMENT -,
)

R FOCUS GRID
GLASS  GRID 1
SEAL !
L N e =T
?:%
CATHODE -~ ) " |
ACCELERATOR
GRIDS _
HIGH-VOLTAGE * /

ANODE

PHOSPHOR _d,/
COATING

Figure 1. The diagrams compure electrostatic (ES) (see A) and electromagnetic (EM) (see B) cath-
ode ray tubes. Although some of their construction features ure similar, the deflection sections
are significatly different.

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 phos-
phor dots that also are arranged trian-
gularly. The inine 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
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
Trinitron. which has three separate cath-
ode and grid 1 elements, but uses com-
mon focus and accelerator grids.

Electron guns and phosphors

_— -DELTA GUN
p

PHOSPHOR
DOTS

SHADOW MASK

Figure 1. A delta dot system.
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Figure 2. The in-line dot tube of a hybrid configuration.

SHADOW MASK

\_)

Figure 3. An in-line siot type tube.

_——1IN-LINE GUN

BLACK MATRIX

_—IN-LINE GUN

BLACK MATRIX C

PHOSPHOR

T

PHOSPHOR
STRIPES

ate glass is fitted into place and the glass
15 "rewelded.” A vacuum pump is used to
avacuate the glass bulb. after which the
ube 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 re-
placement gun.

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

rooms. Unless the monitors are old. re-
|lacement tubes should be available, Ex-
cept 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 fail-
ures and determine quickly if the CR1 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.

w [or more information on video
monitors, circle Keader Service
Number 301. =
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MicroSYNC™

only $1,495
It's the first TRUE Video
Synehronizer on a PC® card.
giving vou an affordable way to
synehronize satellite. network
and CATV feeds or any other
remote video signal.

ERESIT T T4

Featuring 4-Field Composite
Processing for transparent NTSC
performanee, vou can plug DPS
MieroSYNC cards into one of our
ES-2000 Series multi<channel
rackmount expansion systems or
anv IBM comipatible computer,
Either way, vou'll get broadeast
quality performanee for a very
attractive price. So call DPS
today. and get the lowdown on
the new MieroSYNC.

DIGITAL

PROCESSING SYSTEMS INC.
If vou want to ook your best
11 Spiral Drive = Florenee., Rentueky 41042
« {00H) 37 1-5333 Fax: (606) 371-3729

53 Nugger Avenue. Unit 10 ¢ Scarborough,
Ontario MIS 311 Canada « (416) 754-809()
Fax: (416) 754-7T046

MicroSYNC™ is 8 trademark of Digital Provessing Svstcms. Ine
PC i 1 redistered trademark of IBM cop
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P T T
Applied Technology

Solid State Logic
Scenaria

By Mark Yonge

Editor’s note: The following articie looks at some of the new
technology developed for the Scenarna workstation, a ma-
Jor element In Sod State Logic's series of integrated post-
production equipment. Because of space imitations. the
onginal article apears in condensed form.

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

Random-access audio editing expands
the editor’s palette in film and video pro-
duction. Instead of working to the nearest
frame, as in many conventional setups. the
editor can make choices as fine as '/1nth
of a frame. With multiple tracks available

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

for editing simultaneously. and the abili-
ty 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.

System challenges

Although valuable. random-access tech-
niques have not been without some op-
erational cost. For example, it's still im-
practical to record original production
audio on random-access media. Therefore.
it is necessary to transfer linearly recorded
material onto a random-access storage de-
vice, typically by real time dubbing to hard
disk. After editing is completed. the fin-
ished audio again must be transferred
back to a master videotape. Regular back-
up of the computer disks also is required.
which can add to the unproductive time

Yonge 1s manager. digital products. for Solid State Logic.
Oxlord. England.

involved.

At present. hard disks are the only prac-
tical random-access medium for this ap-
plication. Imagine an alternative that
could provide the same random-access ca-
pability. but avoid the upload/download
necessity. Magneto-optical disks suggest
what could be done with a physically
rentovable random-access medium. How-
ever. their comparatively low speed and
limited capacity per disk renders them un-
satisfactory as yet for many applications.

Consequently. hard disks will likely car-
ry the bulk of high-performance digital
editing for awhile. Used intelligently. they
can perform well in terms of sophistica-
tion and cost-effectiveness.

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 iso-
lated storage disks, so that a central re-
source of audio storage can be available
to all users. Whole projects can be moved

hetween users without leaving the digital
domain. and without repeated loading.

A network approach also allows each
workstation to have multiple jobs in prog-
ress during the work day. Assuming suffi-
cient disk capacity exists at the central
server, the operator can switch quickly be-
tween sets of stored files. as dictated by
production needs and clients™ schedules,
With such an arrangement, a current proj-
ect need not be completed before start-
ing 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 ele-
ments. After the components’ completion.
the full project can be synchronously re-
assembled at the master workstation.

The system
Scenaria is such a master workstation.
It combines a 38-channel. fully automat-
ed digital mixer with a 24-track random-
access digital recorder/player. [t also in-
corporales full audio editing facilities and

SYSTEM CORE
ANALOG AND ANALOG AND
DIGITAL AUDIO DIGITAL AUDIO
INPUTS OUTPUTS
B oo | | ranpom
ACCESS
ACCESS
VIDED
LD STORAGE
STORAGE
AUTOMATED AUTOMATED
ROUTING ROUTING
AUTO-
MATED
;&:ﬁ':f; DIGITAL
ALDIO TAPE
M-O DRIVES MIXER ARCHIVE
TO/FROM
- MACHINE
OTHER NETWORK || AUTOMATED I2®_ ~GONTROU
WORK- H ROUTING i
STATIONS - B

Figure 1. Conceptual block diagram of the Scenuariu system.
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riachine control for conventional VTRs.
I contains a unique random-access video
s'orage system, and an expandable.
computer-controlled routing system for
audio (analog or digital) or serial control
s Znals. (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 manu-
ficturer (ScreenSound). Previously edited
and stored material can be instantly
recalled via the network to appear on the
svstem's faders.

The network can handle up to seven
users, providing up to 36 channels of dig-
ital audio simultaneously. This represents
a sustained data rate of more than
4 Mbit/s without any interference or serv-
ic 2 waits. The network file server current-
Iv supports up to 48 hours of central stor-
age, with off-line data backups and a
central magneto-optical disk library incor-
porating database search and retrieve
support.

The following provides a more detailed
look at this system’s operation:
¢+ Mixing. Motorized faders and tactile
controls allow simple operation and con-
tinually show the user what's happening.
Fiders can be grouped together in single
¢r multiple layers. Faders, parametric EQ,
pans, channel delay, auxiliary sends and
fil dynamics in each channel are dynam-
ically automated to reproduce a complex
I X precisely and repeatably. Automation
¢an operate in a snapshot or dynamic
{t ne-code-based) fashion, or in a combi-
rition of hoth,

Avoid
upload/download
problems by installing
random-access editing
stations on a
computer network.

¢ [ntegrated editing. In the process of mix-
ing, the system still allows direct access
to its integrated editing system. More im-
pertant, when returning to mixing after
such editing, the automation information
previously stored is altered to match the
riew edits. There is no need to remix from
st ratch whenever a few lines of dialogue
are changed or a scene is removed. The
preparation of alternate versions for differ-
ent markets also becomes straightforward
and fast.

s Instant pictures. When using conven-
tional VTRs to provide video reference to
a random-access audio system. the limi-
tations of the linear video transport be-

The Scenaria system installed in a tvpical ap-
plication. with ScreenSound prelay workstation

in foreground.

come apparent. Although the audio sys-
tem 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 continu-
ally interrupts the editing process and er-
odes 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 automat-
ically follows the audio in sync at any
speed. and cues quickly to any new point.
¢ External routing. The system has ana-
log or digital inputs and outputs for inter-
facing 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 encoun-
tered in earlier non-linear production
styles. Furthermore, it builds upon the in-
stalled base of earlier products from its
manufacturer (ScreenSound. SoundNet
and PatchBay), extending the value of
previous investments rather than obsolet-
ing them. This approach exempiifies the
quality, speed. organizational benefits and
value offered by integrated digital produc-
tion systems.

» for more information on the SSL
Scenaria, circle Reader Service
Number 303. [ ]
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Continued from page 6!
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 direc-
tion as radio has over the past 15 vears.
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 ra-
dio and TV contract work. People work-
ing part-time in television often are em-

Today'’s stations need
fewer employees to
operate.

ployed in another industry. such as cable
or a production facility. as opposed to an-
other TV station. TV stations are usually
more careful about multiple station rela-
tionships. They also tend to require their
parttime workers to have a higher skill
level.

Self-employed engineers should make
sure they provide their own health insur-
ance and retirement plan. They must also
protect themselves with business insur-
ance and use contracts for all their clients.
Furthermore. there must be a written un-
derstanding as to which station gets first

You must keep your
job skills current.

service during problem periods. It's also
important to have a backup contract en-
gineer who can cover for you when you
are unavailable.

Use the technique of maximizing prof-
it. Find the maximum amount that a sta-
tion will pay for contract service and then
charge that amount. If you dont 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 informa-
tion 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
Il system

By Mark Mifflin

In the future, multiple TV stations will be
run from a single facility. Panasonic has
worked with Providence Journal Broad-
casting to prepare for this trend and de-
velop an innovative automation system
that combines a library automation sys-
tem 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 af-
filiate KMSB, purchased the studios and as-
sociated equipment from independent
KTTU. and entered into a local manage-
ment agreement to program and sell
KTTU's air time. The purchase did not in-
clude the station’s license, transmitter or
tower. The two stations merged, with per-
sonnel from KMSB moving to the newer
and larger KTTU facility.

One controel room

Panasonic’s Multi-Station Il system offers
users a range of options for automating
the playback of commercials and pro-
gramming 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. li-
brary, its control console computer, two
output channels, a record system, the au-
tomation 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.

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 mate-
rial for both stations. Many of the spots run

Mifflin is senior product engineer for Panasonic Broadcast
& Television Systems. Secaucus. NJ.

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

The library's console computer manages
the playlists and database, while the li-
brary plays the breaks to be compiled onto
the external recorder. After the compiling
process. the console computer provides
the as compiled information to the auto-
mation system’s host computer.

The compiled spoets and time code are
recorded on Y0-minute cassettes. For a day’s
operation, each station’s commercials and
promos typically fit on three cassettes.

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

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 pro-
gram players as well as the 10x1 routing
switchers. These computers allow a station
to use its existing broadcast VIRs. includ-
ing MIL. l-inch. ¥/s-inch and other video
formats. Currently, seven players may be

Figure 2. A horizontal split-screen on the au-
tomation computer terminal displays two differ-
ent stations’ schedule data simultaneously.

72 Broadcast Engineering December 1992

www americanradiohietorv com

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 pos-
sibility of error. Without this precaution
in a hectic. dual-purpose control room, an
operator could reverse a pair of cassettes.

The 10x1 switchers place the appropri-
ate spot or program player on the output
bus at the correct time.

Record system

Because the device controllers are con-
figurable, they also can control recording.
The record system at KMSB/KTTU
records incoming satellite feeds. The sys-
tem can handle up to eight simultaneous
recordings. Just as the playback channels
follow daily playlists. the record system ac-
cepts 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 com-
mercial spots and screening programming
material for each station. These stations
each consist of a computer. a source play-
er. 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 infor-
mation about specific cassettes. The op-
erator 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 seg-
ment. The operator marks the time-code
start and end points of each program seg-
ment with a simple keystroke. These time-
code points are kept in the database, and
are used by the device-control computer
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in cuing and playing the program
segments.

Time-saving interfaces

While the operator is marking a pro-
yram’s start and end points, other points
also can be marked for insertion of a sta-
tion ID key during playback.

In addition, the system incorporates au-
dio voice-over triggers, commonly used to
start an audio cart at the end of a program.
Che station's log simply indicates an au-
dio event, and the automation system’s list
nakes the trigger part of the program
avent, backtiming it appropriately.

Host computer

The automation system's host comput-
er 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 con-
trol 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

In the future, multiple
TV stations will be
run from a single

facility.

view either easily. {See Figure 2.) The sta-
1us of each controlled playback VCR is dis-
played on the right side of the screen.
‘¥hen the operalor selects the list editor,
all the details for that event are displayed.

A day’s operation

The step-by-step process for airing ma-
terial is rather simple. (See Figure 3.} Traf-
fic 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 syndicat-
od programs and movies to be timed, as
well as programs to be recorded from sat-
llite. 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 sat-
ellite feeds or in-house programs into the
dub station for screening. Start, end and
station 1D key points are marked, and the
cassettes are placed into available
playback-channel VCRs.

The new program data flows to the data-
sase, and the host computer uses this data
-0 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

this list at a dub station to record the com-
mercials 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 actu-
ally 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 cas-
settes. After each compile cassette is re-
corded, the operator places it into an avail-
able player.

During this recording process. as-
compiled 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 auto-
mation lists. each containing spot and pro-
gram information.

Program and spot playback
On each output channel, the spot or pro-
gram 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.

| NEUTRIX; PANDUIT; SWITCHCRAFT; MANY MORE.

PROFESSIONAL
L e L W

INTRODUCING OUR NEW
PARTS & ACCESSORY
DEPARTMENT

FOR THE DISCRIMINATING
ENGINEER & STUDIO

CABLES, PATCHBAYS, CONNECTORS,
TOOLS, TAPE, DISCS, RACKS, ETC.
PICK-UP COUNTER
RUSH DELIVERIES * MAIL ORDER

BRANDS INCLUDE: ADC; AMPEX; AMPHENOL,
CANARE; 3M; MIDDLE-ATLANTIC; GEPCO;

723 7th Avenue (at 48th Street)
9th Floor, New York City

(212) 302-5734
Fax: (212) 302-5744
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Managers: Jim Gillespie & Myron Dubb,.
formedy of Martin Audio
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During the afternoon movie, the programs
and commercial breaks are rolled auto-
matically, but the operator may alter the
playback by rolling an event early or edit-
ing the duration.

With this system, a
station can air two or
more channels of
different material
from the same control
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 oper-
ator simply edits the list to play the desired
event or compilation from a different play-
er controlled by the system. The device
control computer also can roll and switch
directly to the library to execute a differ-
ent playlist.

Other applications

At News Press & Gazette's three stations
in South Dakota (KSFY:I'V, Sioux Falls;
KABYTV, Aberdeen: and KPRY:I'V. Pierre),
a similar automation system enables the
running of virtually the same program-
ming for all three stations. while playing
different commercial breaks for each.

These stations have used the system
since September 1991. The hardware is lo-
cated at KSFY, where it makes the com-
mercial break reels for each station. feed-
ing the remote stations via microwave
links.

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

Future developments
The operational requirements of a
broadcast facility are becoming more de-
manding in the 1990s. Although the need

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

for playback flexibility and the volume of
satellite recordings increases, staff size
may remain fixed and the station’s profit-
ability 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 sys-
tem provides the flexibility of today’s li-
brary hardware with the capacity of com-
prehensive automation for broadcasters as
they enter the era of multicasting.

w» For maore information on
Panasonics Mult-Station software,
circle Reader Service Number 302. 1

Tolally solid state AMPFET ND 10 10kW AM

nautel

Nautel Maine Inc.
201 Target Industrial Circle
Bangor, Maine 04401 USA

Phone: (902) 823-2233

FOR THE WORLD’S STRONGEST
AM TRANSMITTERS, LOOK TO NAUTEL.

Nautel AM transmitters keep you

on the air with an unmatched
combination of value,
performance and reliability.

Low cost of ownership — with
lypical efficiency ratings up to 80
percent, a totally solid state Nautel
transmitter pays for itself in tube
replacement and utility.

Superior audio transparency —
Naute! AM transmitters utilize
inherently linear digital Pulse Duration
Modulation for the cleanest sound you
can broadcast. Audic is ruler-flat
throughout the range and distortion is
lypically less than 0.5%.

Field-proven reliability —
Nautel transmitters give you
multiple protection systems for both
power line and lighting transients,
VSWR protection, soft failure
design, reserve cooling and safe
on-air servicing.

Removabie AM Power Module

Make a strong transmitter choice. Call us today for all the facts
on our totally solid state AM and FM transmitters.

Nautel

(Nautel Electronic Laboratories Limited)
R. R. #1, Tantallon, Halifax County
Nova Scotia, Canada B0J 3J0

Fax: (802) 823-3183

74

Broadcast Engineerlng December 1992

Circie (54) on Reply Card

wwWw.americanradiohistorv.com


www.americanradiohistory.com

Wheatstone TV-600

By Bud O'Connor

Early in 1991, WUSATYV began looking
it control room audio consoles for its
lanned new facility. The consoles would
e used for audio mixing of all news and
yroduction for air in two identical control
yoms. Because the station generates five
ours of local news each weekday. the
iew consoles had to work well on fast-
aced news shows.
A few important criteria were set for the
‘onsoles:
® Flexibility. Versatile operation was re-
quired for dealing with a wide range of
on-air situations and for accommodat-
ing the variety of operating personnel.
¢ Simple multiple-mix capability. De-
veloping a mix had to be quick and
easy.
¢ Respectable audio performance. Superi-
or 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 al-
10st 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 (op-
ional) are highly recommended if the rear
it the board is to be placed near a wall
r window.

We only had about a week of actual
nands-on rehearsal time for audio before
perations were switched to the new
suilding. Once on the air. the audio oper-
tors did exceptionally well, considering
he chaos around them. While other sys-
ems failed, audic held firm. Furthermore,
‘ew problems could be blamed on the au-

dio operators. This was partially because
f the consoles’ physical layout, which al-
aws operation to be tailored to the user's
needs.

Operational features
These consoles possess several elements

2 Connor 1s a maintenance engineer at WUSA-TV, Washing-
an, DC

T e, o
Field Report

Performance at a glance:

* Custom configurable audio mixing con-
sole, up to 52x8x2x2 xl, plus a variety
of auxiliary and mix-minus sends.

» Flexible operation, optimized for the TV
environmernt.

* Frequently used controls located neares!
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 compre-
hensive, featuring two separate stereo mix
buses, a separate mono bus and two dedi-
cated mix-minus buses. All modules can
participate in any or all buses. In addition,
up to eight submasters (or four stereco
pairs) and a variety of auxiliary send con-
figurations 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 particu-
lar input module's output is fed from that
module back to the remote site. The back-
feed's level is controlled by a mix-minus
output pot on each module.

¢ The microphone pre-amps have per-
formed admirably. Even without prelimit-
ing, these amps have handled huge swings
in level. They rarely exhibit audible dis-
tortion.

e Control of module input selection,
usually not a hot topic, is superb. There
is little problematic audio that the board
can't reroute 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 man-
ufacturer 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
made two on-site visits — one to adjust
gain structure on the mic pre-amps to the
station’s requirements, and the other to in-
stall a custom monitor-logic redesign.

Maintenance technicians appreciate the
consoles’ circuit-board extenders. They are
actually extension cables for the edge con-
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nectors, which allow the malfunctioning
module(s) to be laid on the board for test-
ing 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 TV-
500. Subsequently, the proper documen-
tation did arrive. So far, it appears to be
clear and comprehensive.

Areas of concern

A few minor issues of potential difficul-
ty are worth noting. First, the board runs
warm. As yet, this has not been a prob-
lem. However, it is the station’s first audio
console that makes ambient cooling a con-
sideration.

Next, the rear of the console connects
with DB-25 for audio and control. In itself,
this is not a problem. However, these DB-
25s 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, es-
pecially for an on-air situation.

It is unfortunate that stereo line/mic
modules weren't available when we pur-
chased the console. These would have
made the process of partitioning the con-
sole much easier. However, the new mod-
ules are available now.

Overall, the Wheatstone TV-600 is an
excellent device. The two units at WUSA-
TV have served the station well, especial-
ly from the operators’ point of view. The
consoles’ design allows users to easily har-
ness the full extent of their power. In a
busy news control room. they are a wel-
come tool.

Edltor’s note: Field reports are an exclusive BE teature for
broadcasters. Each report i1s prepared by the staff of a broad-
cast 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 pub-
lish the results of any device tested. posilive or negative.
No report should be considered an endorsement or disap-
proval by Broadcast Engineerning magazine.

w For more information on Wheat-
stone’s TV-600, circle Reader Service
Number 304. ]
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STANTRON
BROADCAST RACIS...
SIMPLICTTY AND
STRENGTH

BROADCAST SYSTEM RACKS by Zero Stantron of-
fers you the safety and security of all welded construc-
tion. 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 construc-
tion that counts.

Stantron ...

Engineered with safety and reliability.

S ZER
STANTRON

12224 MONTAGUE STREET BOX 4527 « PACOIMA, CA 91331-4527

PHONE (818) 830-3445 = 1-(800) 821-0019
FAX (818) 890-4460
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e
New Products

High density VDAs

By Grass Valley Group

¢ 8800 and 8801 series: family of vid-
eo 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 profes-
sional 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 lektranx
¢ Pathfinder TSG90: features 16 video
test signals. two channels of audio tone
with 13 selectable frequencies, as well as
video and audio channel 1D; performs sig-
nal path checking and signal path verifi-
cation: full alphanumeric keypad serves
as keyboard: backlit L.CD panel provides
clear display in low-light conditions.
Circle (353) on Reply Card

Compact still-store

By FOR A

¢ (CS58-200; uses JPEG to provide approx-
imately 204 TV frames on a single 50Mb
removable cartridge: allows 0.6 second ac-
cess of images: on-air preview and line
ouiput control: accepts composite (NTSC)
aiud gen-lock signal inputs: available in
three models: NTSC composite. NTSC
component and PAL component.

Circle {355) on Reply Card

Demodulator

By Videotek

* DM-141A: new design wilth improved
specifications and features: capable of tun-
ing in 154 channels: channels tuned are
2-13. which are the same for the cable and
antenna modes; 14-69 UHL in the anten-
na mode: and 14-99 in the cable mode.

Circle (369) on Reply Card

Radio console
By Wheatstone
* A-6000: built-in routing switching with
individual alpha channel displays; features
a bus-minus system. four mix-minus huses.
logic-controlled program and mix-minus
huses: user can relocate any module any-
where in the mainframe at any time: in-
cludes equalization option.

Circle (366) on Reply Card
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“Tcompete

with the giant
studios, SO

1y busmess

“Thats why | replaced my old dot
matrix with the HP LaserJet [P
printer;” says Stewart Tilger.

Now his proposals and invoiceslook
every bit as good as anything his
bigger competitors put out. Thanks
to the scalable typefaces and HP
patented Resolution Enhancement
technology, the print quality, Tilger
notes, "is great, The type is so crisp
anf really smooth. You don't get
any breakup in the letters?”

The HP LaserJet HIP printercomes

with great customer support, too.

There’s a Customer Support Center

to help Tilger get the most out of
his printer. What's more, the TP is
compatible with virtually all popu
lar software packages. So he doesn't
have to worry about whether his
old software will work with his
new printer.

Fo learn =y
more
about
the most
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Image 1S very
S important.

=Stewart Tilger, Photographer, Seattle, WA

affordable HP Laserlet printers-
the [P and [P plus—dial 1-800-
LASERJET (1-800-527-3753),
Ext. 7016* for our free video.

HP LaserJet Printers.
(ﬁ] HEWLETT
VB PACKARD

“lo Canda call §-800-387-3867, Ext. 7016,
1982 Hew it Packanl Company PE 1224
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Cart machine
By Odetics
¢ Accu-Cart: turnkey cart machine al-
lows stations to automate on-air commer-
cial and program playback without the
need for other equipment or software pro-
grams; dual-size cassette storage; on-line
storage of up to 150 carts; sophisticated
auto-targeting and auto-loading capabili-
ties; built-in database management; com-
patible 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

Editing system
By CMX/Chyron
* Cinema: non-linear, off-line editing sys-
tem; uses digital video compression hard-
ware and software to store and retrieve im-
ages; source material digitized from any
composite source in real time; produces
EDLs for video or cut lists for film con-
forming; displays source and master se-
quences 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 meter-
bridge housing protects Sifam VU meters
from RF; burned-in and socketed ICs; in-
cludes machine control capability and in-
dividually programmable channel logic
that is dip switch selectable; 110dB dynam-
ic range; +!/4dB (20Hz-20kHz) frequen-
cy response; (.003% THD.

Circle (365) on Reply Card

Network system additions

By Solid State Logic

* new SoundNet features: print-a-
directory 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 in-
dividual Desk Files, Desk Files with audio
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sources or the entire working disk; tape
directory can be viewed prior to restor-
ing any or all of it.

Circle (367) on Reply Card

Editing system
By CMX/Chyron
¢ OMNI 1000E: enhanced version of the
OMNI 1000; uses a multiprocessor archi-
tecture built around an MC68040 CPU;
provides real lookahead, assembly and
preview; offers simultaneous control of 10
VTRs.

Circle (361) on Reply Card

Program interface
By Computer Assisted Technologies
and New York & Video Design Pro
¢ BCAM and VidCAD: programs share
common databases of equipment and sys-
tems; changes made within BCAM or Vid-
CAD are automatically reflected for both
programs.

Circle (363) on Reply Card

Production-air console

By Whealstone

® SP-4: offered in 2-, 4-, and 8-track for-
mats; phone module can handle multiple
callers; intercom module allows commu-
nication between other Wheatstone con-
soles and rack-mount locations within a
facility; includes a studio control module,
line preselectors, tape controllers and au-
tomatic timers; gold contact switches and
I/0 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

Video level meter

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; 25k unterminated, 75 terminated
input impedance; —32IRE to —50IRE sync
range; 4IRE meter resolution; simultane-
ously displays three video levels: sync,
average luminance and peak luminance.

Circle (368) on Reply Card
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Professional
Services

NETCOM

STATE-OF THE-ART ENGINEERING FOR AUDIO & VIDED
TURN-KEY SYSTEMS
DESIGN & DOCUMENTATION
EQUIPMENT SALES
CAD SERVICES
1465 PALISADE AVE., TEANECK. NJ 07666 / (201) 837-8424

JOHN H. BATTISON PE.
CONSULTING BROADCAST ENGINEER,
FCC APPLICATIONS AM. FM, TV, LPTV

Antenna Design. Proofs. Fieldwork
2684 State Route 60 RD* 1
Londonville, OH 44842
419-994-3849

East Coast Video Systems
ON-LINE ™ IN-TIME
A luil service
company providing... Serving...

= Consultation s Cable Systems

= Engineering & Design » Corporate Facilities

* [nstallations = Broadcast Facilities

= Training » Teleproduchion Faciities

52 Ralph Street, Belleville, NJ 07109 {201) 751-5655
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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
(80C) 634-3457  FAX (702) 565-4828

SESCOM, INC. “the audio source*
2100 WARD DR.. HENDERSON, Nv 80013 USA

ource

58 Nonotuck St.. Northampton, MA 01060
“Your Source for Sonex Acousiical Foam”

Best Prices--Nationwide Delivery
800-434-1003 Exi. 0032 413-588-7944

fax or info
ordst o dit Cards Accepted 5

%QSONEX

SONY 1INCH-BVH-2000, 1100A, 1100, or 1000s—Warran-
tee. Refurbished slant gude assemblies—$150.00. Beta-
cam, Cameras. TBCs, Decks. Monitors. or call for
replacement parts, We buy clean late model equipment.
(609) 786-1709 (215) 836-7669. 12-92-1t

MISC. POST PRODUCTION EQUIPMENT; G-P 612 AUDIO,
Calaway €2's, GVG-NEC DVE's, E-Flex, and much more.
Call or Fax for equipment hist. Contact Bob Blanks at 213-
463-7064/Fax 213-461-2561. 11-92-3t
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Classified

FOR SALE

FOR SALE

FOR SALE

SONY -

AMPEX

BTS - DUBNER

GRASSVALLEY

If You're Looking For the Best in Used Equipment
and You Want the BEST: « DEAL « VALUE « SERVICE
CALL MIDWEST: (708) 251-0001 - CANADA (604) 850-7969

PANASONIC

it

AUDIONVIDEQ EXCHANGE, INC
1131 Central Ave.

International Brokers and Appraiseérs Serving the Audio / Video Industry

Wilmette, lllinois 60091
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TUBES 4CX3000A, 833A. 4-1000A, 4CX10000D. and more.
Me carry large inventory. all major brands (EIMAC. AMPE-
EX, RCA} Call Stew 1-800-842-1489, 1-91-in

SCA DECODERS! BUY DIRECT & SAVE §§S. Prices slart
Just $15, Pre-assembled & tested. Any frequency availa-
b €. SCS Radio Technology—417-881-8401 tfn

HARRIS VW-3 TBC/Frame Synchronizer in excellent con-
Jition. Modified to accommodate BETA playback. $6500
JALL (404) 352-2961 ANYTIME. 12-92-11

GRASS VALLEY KALEIDOSCOPE DPM-1 $79.000.00
CONTACT. DIANE STAFFORD GREENE. CROWE & COM-
PANY (818) B41-7821 11-92-1

SAVE A SMALL FORTUNE!
broadcast camera tubes
"Pre-screened with warranty"

Tubes fur Ihegami. Sony. RCA. G.E.
Thomson. Hitachi. ete.

XQI410, XQI1415, XQ1427, XQ2427,. X(Q 27,
XQ2070, XQ2075. XQ1070, XQ 1430, XQI435, ele..
sets and singles.,

Yo alsa vppls new awd deowy Browdcast video eqp-
g stage & studicdamps, CCIV gestequipiment micro-

e, videa tape. duphoators. wiadicr equpment, cle
FOREE POrts, Sransniining tmhes, vdcisms cap. cable. cie.

Fusinn Elec. Inc. 13 Main St. E. Rochaway. NY 11518
1M HHE-2300 o (51618874660 o FAX: (5161599-6495]

USED EQUIPMENT |
‘ Place free classified ads to sell video
equipment. Call 708 673 9200 or
Fax 708 673 9205 10 receive list or to sell
aquipment. List updated daily!
Broadcast Equipment Classifieds |

| “INDUSTRIAL" CHARACTER GENERATOR .. ..$329

The PC controlled SC1-50 from HORITA alvo oper-
ates stand alone to title caption vickeo 1rom
cameras, VORs, compulers, elc. Add source 1D,
furnish instruclional intormation, log and docu-
ment experiments, identity video tor data collec-
tion or monitonng, time and date stamp 1or fe-
gal. secunty, medical needs. el Fasy to use
" pop-up” 1ext editing program provides individu-
ar‘()r group control ot up 1099 SCE30's using only
asingle RS-232 PC senal “COMM port. AC-DC
powered-use in tield. Desktop and rackmount
models. Comact your dealer or

“0“.’]‘_\ P.O. Box 3993, Mission Viejo,

CA 92690 (714) 489-0240

ACA TTU-60D UHF TRANSMITTER with Townsend Pcis-
er Channel 16, Excellent Condition. Call Don Freeman (813)
974-4000. 12-92-1t

AMPEX ATR-102 RECORDER 'a” ' z-track $4000 Harri-
son MR4 Console 28x24 excellent $26.500 Nakamichi
MR1 casseite decks (3) $550 each. Call Tom at
816-931-3338 12-92-11

RON BALONIS' Broadcast Engineer’'s Computer Toolbox?

Write: COMPUTER TOOLBOX, 118 Rice Streel. Truckswville,

PA 18708 Or call it up: 1-717-696-1490 < 300/1200.8.n,1>
12-92-1t

”EW! MEI-IERASER

2417 EMBARCAD ’
PALO ALTO, CA 94303 415-493-3811

SAFE AREA GENERATOR
PLUS MUCH MORE.... .. ......$289

Bewdes overlaying any picture with SMPTE saie
title and ~afe action borders and a center cross,
the HORITA SAG-50 inciudes center marked
dot crosshaich palierns 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 ils exacl line number, Desktop
or rackmount models, AC or DC powered-use in
tield. Satisfaction GUARANTEED. Contacl your
dealer or:

HORITA

P. 0. Box 3993, Mission Viejo,
CA 92690 (714) 189-0240

HELP WANTED

STUDIO/TRANSMITTER MAINTENANCE ENGINEER:
FCC General Class commercial license required. Minimum
three years experience troubleshooting to compenent ley-
el. Famihar with RF. audio. video. in both analog and digi-
tal systems required. SBE certification desirable. Resume
and salary requiraments to Chief Engineer, KPHO-TV, 4016
North Black Canyon Highway, Phoenix, Anzona 85017,
EOE 12-92-1t

CHIEF ENGINEER Stalf Assistant. The Video Instruction-
al Program (VIP) at the University of Massachusetts at
Ambherst seeks a senior television engingar responsible for
the development, maintenance and supervision of .ts hroad-
cast facilities. The VIP produces engineering instruction
for protessionals in industry via videolape and satellite deliv-
ery nationwide. The program operates a broadcast-quality
television facihty housing three siudio classrooms two sat-
ellite uphnk systems. and tape duplication and editing
equipment. Qualifications include a BSEE, or equivalent,
five years of relevant experience, and FCC General Radi-
otelephone license. Must have desire to learn new tech-
nologies for expansion and growth of facility. Salary range:
$30.000-840,000; normal starting range: $30,000-$35.000.
Send resume, cover letter and three letters of re‘erence to
Search 31089, Employment Office, Room 167, Whitmore Ad-
mirmistration Building. Uriversity of Massachusetis, Am-
herst, MA 01003 Deadline: January 22, 1993, An
Affirmative Action/Equal Opportunily Employer. 12-92-1t

INTERNATIONAL MEDIA MNGMT SOFTWARE FIRM
seeking expenenced US sales rep for its Radio & TV sys-
1ems. Mail resume to CDC/TBS. 157 Timberlake Crrcle, In-
man, SC 29349 12-92-1

EQUIPMENT WANTED

For New and Rebuilt

M Radio Broadcast Equipment

_+, E HALL
Electronics
(804) 974-6466

1305-F Seminole Trail « Charlottesville, Va. 22901

—— We're Different ——
Here's Why...

= We are a full service dealer author-
ized 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.

INTERLINK

Used Demos Returtshed Oversiocks

www americanradiohistorvy com

WANTED: USED VIDEO EQUIPMENT. Systems o compo-
nents. PRO VIDEQ & FILM EQUIPMENT GROUP: ihe larg-
est USED equipment dealer in the U.S.A. (214) 869-0011.

4-91-1tn

POSITION WANTED

MASTER CONTROL/MAINTENANCE ENGINEER—2 years
expenence in amaor TV network. An AAS degree in Elec-
tronic Technology Communications, FCC icensed/SBE cer-
tihied, amateur radio N9QXN. willing 10 relocate. For details
& rasume call 414-355-1767 & ask for Togd V. 12-92-11

TRAINING

FCC GENERAL CLASS LICENSE. Cassette recorded e5-
sons with seminars in Washingion, Newark, Philadelphia
Bob Johnson Telecommunications. Phone (213) 379-4461.

5-90-tfn

SERVICES

TRANSMITTER TUBE REBUILDING SINCE 1941
3CX2500. 4CX 5000, 4CX15000 and many olhers. Write for
details. FREELAND PRODUCTS INC., 75412 Hwy. 25,
Covington, LA 70433, (504) 893-1243 or (800) 624-7626.

1-91-1tn
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Page

Number

Abekas Video Systems . ..... . .. ‘19
ADC Telecommunications. .. ... .. 37
Ampex (AVSD) ....... . ... . .. 40-41
Ampex Recording Media .. ... ... 9
Asaca/Shibasoku Corporation ... .29
Sam Ash Professional........... 73
Audio Precision . .......... ... .. 13
Auditronics, Inc.. ... ... ... 21
AydinControls . . . .............. 39

Broadcast Video Systems Ltd. . . . . 60

BTS Broadcast TV Systems .. .. .. 64
Canare Cable, Inc. ............. 48
Clark Wire & Cable. ... .. ....... 57
Continental Electronics ... .. ... .. 38
Denon ................... ... IBC
DPS ... ...l 69
Dynair Electronics, Inc. ... ... “64A-D
Dynatech Corporation .. ......... 15
EEV.Inc. ... .. ... .. ... ... K|
Electro-Voice .. . ............... 28
Enco Systems Inc. ............. 61
Fiber Options .. ............... 50
GEPCO ...................... 52
Harris Allied Systems .. .......... 1
Hewlett Packard Printers ..... ... 77
illbruck . ........... ... ... ..., 48
ITSCorp. ... ..o 42
Jampro Antennas, Inc. ........ .. 30

JVC Professional Products Co. .. .66

*Denotes demographic coverage

TR
Ad Index

Reader Reader
Service Advertiser Page Service Advertiser
Number Hotline Number Number Hotline
13 ...... 415-369-5111 Leitch Inc..................... BC 3....... 800-231-9673
23 ... .. 800-726-4266 Maxell Corp of America ......... 43 28 .. ... 800-533-2836
%6 ... .. 415-367-2011 Midwest Audio. ..... .. ... .. ... 86 62... ... 708-251-0001
8. ... . .. 415-367-3809 Nautel ... ... ... ... ... .. 74 54 ... .. 902-823-2233
8. 213-827-7144 Neutrik US.A ......... .. ... ... 59 40...... 908-901-9488
50 516-640-0130 Newten Instrument Co., Inc. . .. ... 73 5. ... .. 919-575-6426

Nikon Electronic Imaging ... ... ... 5 6..... 800-NIKON-US
0. .. .. 800-231-7350

OMB Sistemas Electronicos . . . .. ‘19 14......347-627-4537
15 ...... 901-362-1350

Opamp Labs, Inc. .. ........ .. .. 60 53...... 213-934-3566
25...... 215-542-7800 .

Orban, Div ot AKG Acoustics. .. ... 7 7....... 510-351-3500
52 416-764-1584 Allen Osborne ASSOC. ... ........ 64 44 .. ... 805-495-8420
69 5 0 o0 LU LS Otari COMp. . -+ o vveooeee 27 16...... 415-341-5900
N...... 818-365-2446 Panasonic Broadcast & TV ....3435 .. .. ... 800-524-0864
38...... 708-272-9889 Pesa America ................ FC 1....... 205-880-0795
24 ... 214-381-7161 PiRed, 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
M., ... 608-273-5828 RTS Systems . . ................ 11 9....... 818-566-6700
20 800-DIALEEV Sierra Video Systems . .......... 63 43...... 916-273-9331
T 616.695.6831 Sony Business ... ............. 55  ......800-635-SONY

Sony Recording Media .. ... .. 24-25 ... .. 201-930-7081
41 ... BOO-ENCO-SYS ny Recording Medi

Tascam ... ... ... 51 35...... 213-726-0303
34...... 516-567-8320

Telex Communications, Inc. . ... ... 3 5....... 612-887-5530
36...... 312-733-9555 .

Television Technology Corp. ...4963 3342 ...303-665-8000
MEEEREE 800-622-0022 United Ad Label Co. Inc. .. ...... 66 48 .. ... 800-423-4643

""""""""" Vega, A Mark IV Company.......67 46......818-442-0782

32 ... 800-662-0032 The Winsted Corporation . ... .. .. 57 39 ..... 800-447-2257
27 ... 412-941-1500 Zero Stantron Enclosures .. ......76 55...... 800-821-0019
19 ... 916-383-1177 3M Pro Audio/Video Products ... .17 12 ...... 612-733-1959
a7 ... .. 800-JVC-5825 360 Systems . ................. 32 21 ...... 818-342-3127

Advertising sales offices

NEW YORK, NEW YORK
Gordon & Associates

Telephone: (718) 802-0488
FAX: (718) 522-4751
Joanne Melton

Telephone: (212) 332-0628
FAX: (212) 332-0663

888 Tth Avenue, 38th Floor
New York. NY 13106

CHICAGQO, ILLINOIS

Vytas Urbonas

Telephone: (312) 435-2361
FAX: (312) 922-1408

55 East Jackson, Suite 1100
Chicago. IL 60604

210 President Street. Brooklyn, NY 11231

SANTA MONICA, CALIFORNIA

Flerbert A Schildl, Telephone: [310) 343-9285
Jason Perliman. Telephone: (310} 458-8587

Schiff & Associaies

501 Santa Manica Blvd, 51e. 401
Santa Maonica, CA 91401

FAX: (310) 3%3-2381

OXFORD, ENGLAND
Richard Wonlley

Intertec Publishing Corp.

Unit 3, Farm Business Centre,
Clifton Road, Deddington,
Oxford OX15 4TP England
Telephone: (0869) 38794

FAX: (0869) 38040, Telex: 837469 BES G

TOKYOD, JAPAN

Muoxsky roshiboneg

Orlent Echo, fnc.. 1001 Grand Maison
Shimomivahi-Cho 218

Shinfuku-ku, Tokyve 162, lapan
Telephone: (1) 2155961,

FAX: (K] 23h-5852,

Telex: J-33376 MYDRIENT

FREWVWVILLE, SOUTH AUSTRALIA
Jerfere Williamesan

Flosteldl, Wellinmson, Bep Pre Lt
109 Conyngham Street

Frewville 5063, South Australia
Phone: 799-522, FAX: 08 79 9522
Telex: AA87113 HANDM

CLASSIFIED ADVERTISING
OVERLAND PARK, KANSAS

Renee Hambleton, PO. Box 12901,
Overland Park, KS 66282, 913-967-1732
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Which type of

GD player is right
for youp station?

DEN ON CD CART PLAYER™ DN-951FA - — k i

I
1HY

s

SELECT ~2 PLAY MODE
CONT,

With its hugely successful DN-970 and Its Eject-Lock during play adds another
ON-950 CD Cart™ Players, Denon helped most-wanted feature to its list of attractions.
make CDs the broadcast media of choice. I Meanwhile, the new DN-951FA CD Cart™
{ziven the success of these industry-standard Player dramatically improved functionality
players, there were only two things Denon could do: 1. Makea CD Cart ~ w th is Auto Track Select (ATS) system, which reads bar-coded carts o
player that is smaller, faster, smarter and better; 2. Make a pro CD player  fcek-in, fock-out of auto-cueto a specific track.

that is not a Cart player. Denon did both. That's not alk three-in-a-rack mounting, true instant start, and

The new DN-961FA Drawer-Loaditg  end-of-message signals with selectable time-to-end are just a few more
CD Piayer is Denon's answer to the many key features of these cost-effective new players.
broadcasters who formeriy had to choos2 The DN-961-A and DN-951FA. Denon just made it twice as easy

between the drawer-type player they needed  to decide which CD player is
o wmarsancooe  and the Denon performance they wanted. right for you. D E N O N
Denon America, Inc.. 222 New Road, Parsippany, New Jersey 07054 (201) 575-7810 The first name in digital audio.

Circle (2) on Regly Card
y
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Circis (3) on Heply Card

LEITCH.

Leitch Incorporated/HED 0, 920 Carpdfate Line, Chesapeake, VA 233.9, US.A. - TelR& ) 231-9673 or (804)‘548-2300 Fax: (804) 548-4088
Leitch Video International Ine | 220 Duncan Mil#st. #301, Don Mills, ON, ' anacta M3B 3J5 - Tel: (800) 387-0233 or (416) 445-9640 Fax: (415} 445-0595
Leitch Europe egp 24 impbell G unt, Bramley, Bu ingstole, Hants., UK. RG26 SEG - Tel: (256) 880088 Fax: (256) 88042+

!
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