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| 6€but have you ever
built a big one???

asked NBC, CBS, RTO 1992 Olympics (International Broadcast Center), Sunset Post,
Video Post & Transfer, U.S. Air Force, Mills/.James Productions,

University of Arizona, The Family Channel,
NEP and The United Nations.

g
100MHz ahead...

SYSTEM 5 A/V routing switcher met their
specs. Its 100MHz bandwidth is essential for
computer graphics and advanced TV signals. It
can be configured up to 1024 x1024 with multi-level
control (up to 16). SYSTEM 5 is a disc based system,
has virtual matrix mapping, full system reconfiguration
...and it maintains system specification integrity.

And there are scores of smaller SYSTEM 5s installed by a
wide range of users from airlines to telco companies.

66Are you compgtitive?” Call us.

NBC routing switcher
Jor 1992 Olympic
Swummer Games in

Pesa America, Huntsville, AL Barcelona, Spain.
205-880-0795 - Fax 205-881-4828
Burbank. CA B00-323-7372

Switching Systems New York City B00-328-1008
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Probably not. But the new
Shure VP64 microphone
could go on with show,
after show, after show.

The new Shure VP64 is
good news for broadcasters
— and their audiences.

In short, it delivers all
the qualities you demand
for a broadcast microphone
— and then some. A high-
energy neodymium magnet
in the VP64 maxi-
mizes signal-to-noise

‘ find a better looking,
W

ratio. Result: your on-the-
scene reports cut through
background clutter to
make sure your audience
gets the message. What's
more, the frequency
response is tailored for

unbeatable speech clari- |

ty and crispness, while

all but eliminating ‘
y boominess and low
frequency back-
ground noise.
And you won't

easier-handling
microphone any-
where. All of which
makes the compet-
itively priced VP64
the best value in
it’s class.

See the biggest
news in broadcast
microphones
today at your Shure dealer.
For more information, call
1-800-25-SHURE.

The Sound Of The
Professionals®.. Worldwide.

SHURE

If YouWere Dropped

6 Feet Head First,

Would You Still Be Able
To CoverThe Story?
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Video meets
computer

i e S
Editorial

The recent SMPTE winter conference in San Francisco has to go down as one of
the society’s best efforts in addressing an important developing technology. The con-
ference titled “Collision or Convergence: Digital Video/Audio Computers and Telecom-
munications” was a good effort at addressing the complex issue surrounding com-
puters and video.

Many attended with the expectation of seeing a war develop between the two camps.
Instead, the conference helped to reduce the fear and mistrust of the other’s view-
point and to increase common ground. The complex issue remains unresolved, however.

The viability of computer video continues to be a run-

ning battle between the two divergent camps. Many vid-
eo professionals remain unconvinced that PC-based sys-
tems actually can produce and edit NTSC-quality video.
At the same time, the computer proponents claim that
their approach provides professional video capability —
and does so with a tremendous price advantage. So where
does the truth lie? The answer is somewhere in the middle.

The often widely divergent opinions among computer
gurus and video professionals were clearly evident at the
meeting. Even so, those that expected a war of words were
disappointed. Instead, we saw two technological camps,
each biased toward its own viewpoints but still willing to
listen. Best of all, both groups seemed to be looking for
solutions.

Many of the video professionals indicated that they felt
personal computers are not yet up to the standards needed
for broadcast and production video applications. For them,
dedicated systems are still the best answer.

The computer proponents, not wanting to give any
ground, had to admit that as of today, proprietary plat-
form systems still provide the highest quality. They added,
though, that computers are becoming more powerful
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everyday.

John Watkinson, a session chairman at the convention, summarized today's graph-
ics systems by noting that many of the current practices in broadcasting and produc-
tion are holdovers from the days of analog — one box to handle one format. Accord-
ing to him, the days of one box per format are gone forever.

Not wanting to leave the issue lopsided, he also noted that the computer industry
tends to rely on software for solutions. The problem here, according to Watkinson,
is that experience has shown that software is inherently unreliable. Based on the ex-
perts in attendance, it therefore seems that the solutions to this issue are just around
the corner.

As almost an aside, the society announced the draft release of its headers and descrip-
tors standard. The headers and descriptors task force is working on an interchange
language that would allow the seamless digital transfer of data and images between
platforms and systems.

Such a standard would be the keystone to bridging the gap not only between the
computer and video worlds but also between program producer and consumer. A lan-
guage that allows the video professional to transfer images to different platforms and
systems without loss of guality could alter drastically the way video is produced. How-
ever, until that link is available, it's unlikely that those charged with producing enter-
tainment video are going to stampede en masse to the personal computer.

Brad Dick, editor

wWwWw.americanradiohistorv.com
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PURE EXCITEMENT.

. - -

" [ It's louder and cleaner i' " This is the most incredible
than the 8100A. © & " avdio processor | have j |
Bill Ruck, Engineering Manager, # # ever heurd!! J s

KFOG, San Francisco. Ronald Sweatte, Engineering Manager,

KUBE, Seattle.

7 ¢ Looks like you did l' 1 Sounds so good
¥ it again; what a “%  that the jocks

machine, and the O PITI Mp D - FM thought they were j

manval is great! # - monitoring program. <

Cieorge Bisso, Director of Chip Morgan,
bingineering, KMPS, Seattle. Chip Morgan Broadcast Engineering.
s Thsors;tard 8200 winlis b ” ( During evaluation, we had
Los Angeles. Both have 3 ; gt b

. 'S wanted in 10-12 minutes.
exceeded our expectations.

] : . . Jeff Gulick, Chief Zngineer,
Terry Grieger, Vice President of Engineering, WNCI. Columbus. Ohio.

Emmis Broadcasting.

Stations around the country are taking advantage of the power, potential and
profitability of the OPTIMOD-FM 8200. Don't be the last in your market.
Call your dealer now to hear the power of OPTIMOD—in pure digital.

A Division of AKG Acoustics, Inc.
£ 1992 AKG Acoustics, Inc r
{ban and Optimod are registered trademarks of AKG Acoustics, Inc. 1525 Alvarado Street, San Leandro, CA 94577 USA
8XG is a registered trademark of Akustische u. Kino-Gerdte Ges.m.b.H, Austria Tel: (1) 510/351-3500 Fax: (1) 510/351-0500
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IVDS to be established

By Harry C. Martin

The FCC soon will begin accepting ap- -

plications for its new interactive video and
data service (IVDS) and will eventually
award two 500kHz channels per market
through a lottery selection process. The
systems will operate at 218-219MHz.

iVDS is a 2-way system through which
consumers will be able to communicate
directly with the providers of video pro-
gramming and information or data serv-
ices. Subscribers will be equipped with a
“box” that will have the capability of com-
municating with a local IVDS base station
which, in turn. would communicate by sat-
ellite or wire with a central information
and transmission source. The central of-
fice then would provide to the subscriber,
through a computer-coded message, the
particular offering that has been ordered.
* Typical uses. A proposed use for IVDS
would be the presentation of interactive
educational programming. Instructional
programming would appear on the over-
the-air signal of a PBS-affiliated education-
al TV station. Individual students could in-
teract with the program source by activat-
ing their in-home VDS units. The signals
transmitted to the source would have in-
dividual codes permitting the source to
identify the sender and provide return in-
formation.

Another example would be a catalog
service where an individual consumer
could order a particular entry from a cata-
log using a menu provided by the IVDS
source. The 1VDS base station would re-
ceive the call and forward it by satellite
to the catalog source. It in turn, would
provide the requested information. Com-
puters would download and sort the inter-
active messages and select the first avail-
able time slot within which to provide the
requested information to the subscriber.
* Service areas. The number of base sta-
tions needed to cover a market will de-
pend on its size. It is expected that base
stations will be able to communicate with
subscribers within a 10-to-15 mile radius,
except in markets with a channel 13 (210-
216MHz) TV station. In such markets, the
service areas of base stations would be

Martin is a pariner with the legal firm of Reddy. Begley &
Martin, Washington. DC.
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limited to a radius of two or three miles,
in order to protect the channel 13 station
from interference.

» Licensing process. Selection of licensees
will be by lottery. An abbreviated filing
procedure has been adopted that will re-
quire applicants to initially file only FCC
Form 155, which specifies the applicant’s
name, address, service area number, fee
code and a filing fee of $1,400. After the
lottery, selectees will be required to file,
within two days, a complete license appli-
cation package consisting of FCC Form
574 with all required technical showings.
A public notice is to be released detailing
specific instructions for lottery applica-
tions and setting the deadline for each
market area. The same 734 MSA and RSAs
that defined market areas for cellular fil-
ings also will be used for IVDS. 'lo ensure
that applicants who obtain a license
through the lottery actually build the IVDS$
system, the commission has adopted regu-
lations that include construction bench-
marks and a prohibition on sale or trans-
fer of licenses before 50% of an IVD$
market is covered.

FCC adopts new technical
standards for cable

In February, the FCC adopted new tech-
nical standards to prescribe the quality of
cable TV signals delivered on all channels
provided to subscribers.

In the 1970s the commission established
technical standards to govern the cable
video signals. but they applied only to the
retransmission of broadcast programming.
No technical standards were set for chan-
nels carrying cable-originated programs
and pay channels. Also in the "70s, the FCC
pre-empted the authority of local and state
governments to set more stringent stan-
dards. However, in a 1985 deregulatory in-
itiative, the agency announced it would no
longer enforce its signal quality standards
but continued to bar local governments
from regulating cable signal quality.

The standards adopted in February ad-
dress the delivery of all NTSC video sig-
nals. Generally, the rules represent a rein-
statement of the technical standards in
effect until 1985. However, new standards

www americanradiohistorv com

were added for the delivery of color sig-
nals, as were requirements for the deliv-
ery of closed-captioned data.

Again, the commission has pre-empted
local standards that differ from those the
agency is implementing. There woulid be
an exception for cable systems servicing
rural communities, as well as for systems
serving fewer than 1,000 subscribers,
which would permit systems to negotiate
for certain lower technical standards with
their respective franchising authorities.

Initial enforcement of the technical stan-
dards will generally take place at the lo-
cal level. However, the FCC is requiring ca-
ble systems to implement specific
processes for resolving complaints about
technical service.

Spousal “attribution”
presumption eliminated

The commission has eliminated the
spousal attribution policy by which the
media interests of one spouse are pre-
sumptively attributed to the other in ap-
plying the multiple ownership and cross-
ownership rules.

Under the policy, the media interests of
one spouse will not be presumptively at-
tributed to the other solely ¢n the basis
of marital status. Rather, the commission
will review the relationship between
spouses, and between spouses and their
respective media interests, to determine
whether attribution of their media in-
terests is necessary to preserve the objec-
tives of economic competition and diver-
sity. Spouses’ media interests will not be
attributed where the FCC is satisfied that
such media interests are independently
held and are not subject to common in-
fluence or control.

The presumption of spousal attribution
impeded the entry of women into owner-
ship and managerial positions, thus plac-
ing the FCC’s attribution policy at odds
with its equal employment opportunity
policies. The commission is confident that
the less-restrictive approach to husband/
wife attribution, currently applied to all
other family relationships, adequately
safeguards the ownership rules.
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“e’ve Had a Cleaner On-Air Loo Since We
Installed The Odetics Cart Machine.”

“As an uplinking service, we use the Odetics Cart
Machine to originate our cable programming. Thai's
evervthing — full-length programs, promos, network 1Ds
and commercials. To handle it all, we keep three Odetics
sysrems running 24 hours a day seven Jays a weck.

With the machines auromatically handling previous
manual tasks, there's a lot more ead time to make sure
program material airs correctly. Our operators don't have ro
aboriously switch through tapes hour after hour. Now 1hey
can concentrate on (C monitoring and fine runing. As a
result, we see practically no on-air errors. And our operation
has a noticeably cleaner, higher quality look than we could
achieve with our previous, older technology machines.

In general, we've experienced a smeother overall
operation since we installed our tirst Odetics machine four
years ago. Our services come from Atlanta, but our
network customers are based in other locations. [t's
important to transfer intormation 1o them quickly and
easily. The Qdetics equipment provides thar kind of
information exchange. As an example, schedules are made

%
ocseca DS

up at the customer tacilities, then sent by modem ro our
traftic computer here in Atlanta. The computer down-
loads rhe schedules 1o an Odetics machine, and the
machine generaies a playlist. Later we upload the as-run
log back to the customer. With Qdetics advanced sottware the
whole process works smoothly.

From my own standpoint, the Qdetics machine has
sure given me peace of mind. 1 have the contidence of
knowing that the cart handling is being done automati-
cally. The machine has several levels of redundancy and a
grear set of service diagnostics, so it's absolutely reliable.
And the support I've gorten trom Odetics’ Customer
Service has been outstanding. 1t you're considering
installing a cart machine, teel free to call me at
(404) 876-7149. I'll he glad 10 tell you more abour the
cleaner on-air look and the many other advantages the
Oderics equipment has brought to Crawtord.”

Jim Schuster, Divector of Operations and Engineering
Cravford Sutellite Services, Atlantu

1515 South Mancheszer Avenue, Anaheim, Calitornia 92802-2907 (800} 243-2001 or (714) 774-2200

cctor of Sal Northeas
Bill Keegan 1 < En 1R
4) 774 154 9 3
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Serial digital video
serializers and
deserializers

By Ken Ainsworth

We create serial digital by converting
parallel digital video into serial form and
transmitting it one bit at a time. Because
video is represented with 10-bit words, the
serial clock rate is 10 times that of the par-
allel clock. There are three rates: 143Mb/s
for NTSC composite, 177Mb/s for PAL
composite and 270Mb/s for 4:2:2 com-
ponent.

A typical serial system consists of five
parts: a transmit co-processor, a serializ-
er, a transmission channel, a deserializer
and a receive co-processor. (See Figure 1.)

The transmit co-processor adds a line
rate synchronizing signal to the incoming
parallel video. This timing reference sig-
nal (TRS) synchronizes the serializer and
deserializer. TRS is only added to compos-
ite video. In 4:2:2 component, the start of
active video (SAV) and end of active video
(EAV) signals perform this function. The
serial signal also has space allocated for
ancillary data, such as AES/EBU digital
audio. The co-processor can insert this
data.

Scrambled serial
The serializer latches the parallel data

Ainsworth is a senior engineer for Tekironix" Television Di-
vision. Beaverton, OR,

e e |
Strictly TV

from the co-processor and shifts it out, one
bit at a time, using a phase-locked clock
running at 10 times the parallel clock rate.
Today's serial systems use 10-bit represen-
tations. If 8-bit video is input, then the seri-
alizer sets the two LSBs to zero.

Next, the serial data is scrambled. The
scrambler alters the data spectrum to en-
hance clock recovery at the receiver and
to reduce the signal's DC component. The
scrambled signal goes to a coder that
represents 1s as data transitions and Os as
no transition. This is called non-return to
zero inverted {(NRZI) coding. An output
stage provides the power to drive the
channel, nominally 75Q coax.

Receive end

At the deserializer, an equalizer com-
pensates for the transmission channel loss-
es. These equalizers are often automatic,
based upon the signal’s amplitude and the
presumed loss characteristics for the chan-
nel. Next, a clock recovery circuit extracts
timing information from the signal and
uses it to lock up a 1G times parallel rate
oscillator. This clocks the deserializer.

The signal then is converted from NRZI
to NRZ coding, descrambled and fed to a
shift register, which does the serial-to-

parallel conversion. TRS {or EAV/SAV for
component) is recovered prior to parallel
conversion to frame the shift register. This
ensures that the recovered parallel words
consist of the proper bits, not bits from two
adjacent words.

If the deserialized signal is composite,
non-video data, such as TRS and anciilary
data, are removed by the receive co-
processor. The co-processor might decode
this data or just strip it off, depending on
the application. Because the 4:2:2 compo-
nent standard allows ancillary data, strip-
ping isn’t required for component video.

Serial's primary use is to interconnect
digital video equipment. Interfaces are al-
ready showing up on a variety of tape
recorders, switchers, routers, DAs and vid-
eo processors. However, because serial can
be repeatedly regenerated and has good
immunity to hum and other noise, it can
also help with difficult analog signal-
distribution problems. However, there is
often a performance penalty that comes
from the repeated use of A/D and D/A
converters. This is usually directly related
to the converter’s quality. Possible per-
formance trade-offs must be weighed
against the potential advantages of serial
digital distribution on a case-by-case basis.

ANCILLARY

DATA

0) o §

SEMAL
VIDEO DUT

>

e (O

SERmAL
VIDEO IN

PARALLEL
VIDEO

ANCILLARY
DATA

SERIALIZER
TRANSMIT
LINE
oRIVER
NRZ-»=
SCAAMBLER Szl
[ coex | 10Fp
SHIFT
REGISTER TRS/
]>l ANC. DATA
EXTRACTION
NAZI - DE-
EQUALIZER |'__“| NRZ l‘_'lscnmuen
FRAMING I
TRS conTRoL N —— |
EXTRACT
RECEIVE
CO-PROCESSOR

DESERIALIZER

Iﬂum 1. A block diagran_: oﬁr Qrpical_ serializer and deseriaiizer pair.
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The third planet from the sun.
It's where Harris Allied is
making a world of difference in
the broadcast industry.

With Harris Allied you have
one of the largest builders of
mobile production units.

You have the largest sales
and service staff at your beck
and call.

You have the best radio
studios. radio and TV RF

1

L]
i

systems. mobile satellite units.
television production systems.
post production facilities and
master control facilities.

You have an industry leader
in systems integration. People
who speak your language.
designing systems to meet your

Circle {8) on Reply Card

Harris Corporation, 1991
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Here's
The Oniy
Location
Harris
Allied
Sustems
Are At

high standards.

You have workmanship of
unsurpassed quality. from the
initial design to final
installation and testing.

You have a track record the
competition can't touch.
Proven broadcast solutions.
Worldwide.

What you need. When you
need it. Where you need it.

Harris Allied Systems.

o HARRIS

ALLIED —

¥ S i M S

Television and Sateliite Systems: (606) 572-6880
Radio and RF Systems: (217) 222-8290
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(Un)common points

By John Battison

Over the course of many years in this
beautiful broadcasting business {47 to be
exact), I've come across many different an-
tenna systems. Some were exotic, some
made me neurotic. Some were high pow-
er. some low power. but all of them were
challenging.

Many years ago in the southern United
States. there was a 3-tower DA with a crit-
ical maximum expected operating value
(MEOV). This was an accepted practice in
those days (long before the dawn of stan-
dard patterns). in which antenna en-
gineers laid a dotted line around the criti-
cal areas. based on approximately 5% of
the theoretical pattern. (As time passed
and the AM band became more crowded.
it became standard self-protection to put
an MEQV all uround the pattern, just to
be on the safe side.)

During the antenna tuneup process. if
it was impossible to get the array to oper-
ate as planned in the application’s pattern,
it was generally possible to make its meas-
ured pattern fall within the MEOV. If there
was no such “fudge factor” the only re-
course was to file for a modified pattern.

Derrick and the common woes

‘The antenna system in question was
tuned up day and night on its operating
frequency (at the top end of the band) and
looked pretty good. The next day we went
oul to recheck the monitor points and
found that a critical one in the "null” direc-
tion was way out — about 2mV/m high.
Everything else was still in, and the an-
tenna monitor {"phase monitor” in those
days) was showing the desired parameters.
What was causing this? Nothing in the an-
tenna system had changed. and nothing
was obviously amiss.

As it turned out, the transmitter was lo-
cated near a large construction site where
there had been a lot of activily during the
antenna tuneup. In particular, one large
derrick had been operating. It was one of
those tall towers with the winch and oper-
ator's cab about 100 feet in the air.

Battison, BE ‘s consultant on antennas and radiation. owns
John H. Battison and Associates. a consulting engineering
company In Loudonville. near Columbus. OH
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During our tuneup. this derrick had be-
come a “fourth tower” in our array. and
its reradiation had contributed to our pat-
tern. unbeknownst to us. But the day we
finished. the construction also ended. and
the derrick was dismantled. When we
rechecked the monitor points the next
day. the derrick no longer contributed to
our pattern and this drove out our one crit-
ical point. Luckily. there were no more
structural changes at the construction site.
s0 we only had to readjust the phasor and
rerun some radials in order to bring the
monitor points and pattern “in” again.

The great mouse detective

A mwore recent problem involved a -
tower in-line array. The contract engineer
noted that three tower parameters were
in. and the monitor points were alright ex-
cept for one. almost end-on to the array.

But when | arrived the array was behav-
ing itself. All antenna parameters were in.
and so were the monitor points. So the
“doghouses™ were inspected. These
provided shelter for the antenna tuning
units (ATUs), which were all about 25-year-
old (at the time) Gates designs. They were
strong and well-built. using open bread-
board construction and laid out on metal
panels with all components easily ac-
cessibile.

Fhe first three shacks were reasonable.
The AT'Us were covered with mouse drop-
pings and Decon, but there was nothing
unusual in that. On tower four. however,
we found the skeletons and decaying car-
casses of several mice. The scattered re-
mains of one mouse lay under the shunt
leg coil. and the edge-wound coil turns
showed burn marks across several turns
on the inside. | theorized that the mouse
had crawled into the coil after sign-off at
sunsel. When power was turned on again
the next morning. the mouse was bar-
becued.

There was no way of telling how long
the mouse had been there before the mon-
itor points were read and the discrepan-
cy was noticed. It would have taken sever-
al weeks of RF to burn through the carcass
and allow the remains to fall through to
the bottom where they currently rested,

wwWw.americanradiohistorv.com

explaining why everything seemed in
order.

To test my hypothesis. a “scientific” ex-
periment was devised. A dead mouse was
laid across the coil as we looked at the an-
tenna monitor and checked the monitor
point in question. Sure enough. similar
readings were recorded. The mystery was
solved. and a non-ferrous screen was in-
stalled over each of the flat ATUs to pre-
vent similar problems in the future.

Good inspection can prevent many of
these typical problems. The commission
requires documented inspection “as neces-
sary” to ensure proper operation. But how
many contract engineers really make such
thorough inspections today? It seems that
priorities have shifted. and money spent
on "unnecessary” work is often not budg-
eted nowadays. Nevertheless. experience
supports the argument that prevention
really is better than cure.

Go nest, young man

One day. | received an urgent call from
a station with a 3-tower array. Tower three
was smoking and the station was off the
air. | went out 1o tower three and noticed
a strong smoke smell, although there was
no fire. After | opened the AFU box (no
doghouses here), the smoke smell was
much stronger and the cause was obvious.

A small animal had built a compact nest
in the antenna coil. The nest was a pile
of ashes, but among the ashes were some
still-shiny pieces of foil. It appeared that
the nest had eventually criented itself and
its conductive materials in such a way that
RF arcing occurred across some turns and
the sparks igniled the dry nest material.
Once again, regular inspection could have
prevented this fire.

Rodents can also access your transmit-
ter and cause far worse damage. Many en-
gineers have experienced problems in the
form of chewed-through cables and dead
mice across high-voltage connections that
can put the station off the air. Some fires
have also been caused by rodents. Regu-
lar inspection is the only sure way to pre-
vent these annoyances from becoming

catastrophes.
[
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Have your cake...

You can have it both ways with System One.

Most audio test sets fall into one of two categories. ..

There are the specialty testers, like tape recorder test sets, video/audio monitors or pricey
short interval test systems. Then there are conventional general purpose audio testers,
which can do basic testing but lack the capability to fill today’s specialized testing needs.
Investing large amounts in specialty systems that don’t also meet your day-to-day
audio testing needs is both expensive and frustrating.

SYSTEM ONE solves the problem by providing both high performance general purpose audio
testing and innovative specialty testing functions. Basic SYSTEM ONE configurations are priced
competitively, yet can grow with your needs to include these advanced functions:

FASTest — Test any audio channel
in 2 seconds or less

MLS — Quasi-anechoic measure-
ments of loudspeakers

FM — Automated Stereo Proofs

TV BTSC — Automated Stereo
Proofs

DUAL DOMAIN TESTING —
Direct digital domain testing of
digital audio and interfaces.

TAPE TESTING — Complete
magnetic tape recorder and media
testing.

SPECTRUM ANALYSIS — Audio
FFT analysis

EBU 0.33 — Short interval testing

Circle (9) on Reply Card

and eatittoo.

{With System One, you can have it both ways!

Audio. " o]l
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PO. Box 2209, Beaverton, OR 97075
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The human network:
a management tool

Building «a flexible
engineering neliork

By Judith E.A. Perkinson

The chief engineers of eight TV stations
nmet to examine how they might cooper-
ate to their mutual benefit. When they ex-
anmined some of their common problems
relating to cost cutting. they learned that
individually none of them had the buying
power to negotiate any significant price
break for disposable supplies.

The engineers decided 1o look at studio
lights and see if they could combine their
buying power and reduce their cost. One
member of the group was assigned as pur-
chasing agent. and each station gave him
information regarding its needs. He con-
tacted suppliers and in less than two days
had found a supplier that gave them a sig-
nificant break in cost and shipment to
each station. In turn, the stations had to
consolidate their orders and place them
at one time. The end result was that each
station enjoyed almost a 30% cost reduc-
tion for studio lights. The total savings that
year for the eight stations was more than
$18.000. These stations have replicated
this approach to reduce costs in a num-
ber of other areas of their operation.

This is called a Flexible Engincering Net-
work (FEN), patterned aiter the Flexible
Manufacturing Networks found in Europe
and the United States. The members of
FEN need to have a purpose and direction.
They also have to be committed to work-
ing together for everyone's mutual benefit.

If you completed your homework as-
signment from last month. you have the
basis to start your own FEN. But it is not
too late to start now. Contact the chief en-
gineers at stations in your area and hold
a meeting. If you are part of a broadcast
group of stations and are not already oper-
ating like a FEN., get the head of engineer-
ing to consider bringing your group lo-
gether to discuss the development of a
FEN.

The members of a FEN normally share
some characteristics, such as station type.
proximity. membership in a broadcast
group or size. Some common element
should exist to make it easier for them to
organize the network.

Perkinson 1s a semior member of The Calumet Group. Inc..
Hammond. IN
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Network organization

The establishment of a FEN begins by
assembling the potential members of the
network. A certain amount of trust is re-
quired for a network to be effective. so
participants should get to know one an-
olther face-to-face. Once together, the
group must agree upon the purpose of the
network, which is to pool the knowledge,
experience and resources of the members
toward common problems so that partici-
pation benefits all members.

Define common problems

Every station is different in some ways,
alike in others. Once the network has
agreed to work together, the next step is
to identify the problems to consider. This
is best done in a brainstorming session.
Each network member is free to put any
and all problems on the table for consider-
ation. Listed are examples of the types of
problems that networks have dealt with
in the past:

o Equipment — lack of equipment, prob-
lems with equipment and the need to
know about new equipment.

o [ersonnel — personnel problems, hiring
problems, dealing with superiors. deal-
ing with other departments. personnel
cuts, training and employee evaluations.

¢ Procedures — the need for improved
procedures, for training on procedures
and to develop procedures.

¢ Budget — budget cuts, how to develop
a budget. balancing budgets, personnel
budget, capital budgets and cutting
costs.

» Jechnology — access to new technolo-
gy, training for new technology and
money for technological improvements.

o [aus and regulations — compliance is-
sues, informational needs and
paperwork.

Decide on a first step

Once the problems are oul on the table,
it will be evident that each member of the
network has many of the same problems
and needs. This can be an eye-opener for
an engineer who has been struggling in
isolation for years. Now it is time to select
a problem for the network to address.

WWW.americanradiohistorv.com

Management for Engineers

Two principles make a network worka-
ble: 1) there is strength in mumbers. and
2) a load shared is a load lightened. Re-
member, using the network should prove
to be an advantage. so when a problem
is chosen it should be because the network
can do it better, faster or cheaper than the
individual. This normally happens when
the strength of numbers brings savings or
power or when working together benefits
everyore.

Whatever project the group decides to
tackle, it should be simple, fit a defined
time line and show measurable results
within a reasonable ltength of time. This
way the value of participation in the net-
work is reinforced quickly and continued
involvement is easily justified to your gen-
eral manager and yourself.

Follow the rules

Network participation demands rules to
follow. They are not difficult. but they need
1o be honored or all of the work and ef-
fort that you and your fellow members
went to will be lost.

s Decision makers. |f the network is to be
effective. its decision makers must par-
ticipate in the activities and meetings.
Once people begin to send representa-
lives who do not have decision-making
authority. the entire ability of the group
to commit, decide and act is com-
promised.

e Gertting and giving. When the network
is first formed, everyone must be shown
how they can profit from it. Network op-
eration involves giving and getting, and
emphasis must be placed on the
benefits of participation or there is no
justification for the network.

¢ Victimization. The benefits must be real
and everyone must share in them. If one
member of the group can be hurt by the
process, then anyone and everyone can
be hurt. It is in the member’s self-
interest to protect the group from be-
ing victimized by the process.

The FEN can offer you an opportunity
to expand your resources and improve
your effectiveness as an engineer and a
manager. Next month we will look at mak-

ing a network worthwhile. =
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COMING FACE TO FACE WITH THE FUTURE

IS ALOT MORE FAMILIAR THAN YOU MIGHT THINK!

We don't ship tape recorders to you
in pieces; you won't get our new disk
recorders that way either.

Our new DDR-10 digital disk
recorder is a fully integrated system
that comes ready to roll in and turn
on. There's no assembly, no cabling,
nothing more to buy. And becarse it
looks great, clients simply love it!

If you know tape recorders,
you're ready to go the minute you sit
down at the DDR-10s control panel.
The buttons and knobs are familiar,
and they do what you expect. It's the
only audio disk recorder in the world
designed in this way — designed for the
professional.

With up to 60 hours of the
highest quality, full-bandwidth digital
audio, and extensive editing capabil-
ities, the DDR-10 delivers the best
"power-to-price"” ratio you can buy.
And its standard Macintosh® $CSI

Circle (10) on Reply Card
www.americanradiohistorv.com

buss (rather than a proprietary de-
sign), means you're free to take
advantage of future advances in the
computer industry. This way, you're
not locked-in to a system which
seemed “special” at first, but quickly
became ancient.

For your convenience, CD repli-
cation directly from your DDR-10
soundfile is now available. For more
information about this service, and
the DDR-10, call Otari; a company
famous for technical support and
custormer service, worldwide.
(415)341-5900

0/TAR I}

© Orari 1991
Macintosh is a registered trademmark o Apple Computer, nc.
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Computer-based
video editing

Multistandard decoder
chip works digitally

By Gerry Kaufhold Il

Lasl month we showed how a new se-
ries of low-cost CCIR 601 (D-1) compatible
chips produced an 8-bit datastream of dig-
itized video. Now let's look at how the dig-
ital multistandard decoder {DMSD) chip
pulls color out of the datastream.
Figure 1 shows the inner parts of the
DMSD. The datastream comes in at the
selected sampling rate. For converting
NTSC video into a VGA format for a com-
puter, the sampling rate is 12.272727MHz,

Filtering luminance data

For luminance, the data goes to a color-
stop filter. This low-pass filter is imple-
mented using digital signal processing
(DSP) techniques. The detail in Figure 1
shows that it works like a digital bucket
brigade. Each byte is shifted into the in-
put slot of an 8-byte shift register. Each
time a new byte shifts into the input slot,
the previous byte is multiplied by a
preprogrammed coefficient and added to

aihold is an electronics industry analyst based in Tem.
AZ

COLOR-STOP FILTER

ey

G FREIR NS

e T
Circuits

e e

the contents of the next slot in the brigade.

By varying the coefficients used for mul-
tiplication and the number of slots in the
daisy chain, the filter's parameters can be
tightly controlled.

After filtering, the luminance signal is
fed into a digital delay line. This keeps it
time-aligned with the color signals, which
use a separate processing path.

Pulling out chrominance

The datastream also feeds a color band-
pass filter. This filter eliminates luminance
from above and below the color sub-
carrier.

The discrete time oscillator (DTQ), de-
scribed last month, provides highly stable
timing pulses. The pulses are synchronized
to an odd-numbered multipie of the input
video horizontal line frequency. Because
the chips produce their own clock signals
based on the input video, they are com-
patible with multiple TV standards.

The DTO timing pulse triggers a count-
er circuit that provides addresses to two
read-only-memories (ROMs). Each ROM

DIGITAL
DELAY

|__—]_"""

DIGITAL LOW-PASS
COLOR BANDPASS AMPLIFIER FILTER
EILIER | T m .-r_]—,ll— 1}

]
DIGITAL DATA | I
FROM FLASH —

= [
CONVERTER e i | s | ! v

] S— 1 | B | I

SINE WAVE i"r

DISCRETE TIME ROMS.

OSCILLATOR

=t

CHROMINANCE
GAIN CONTROL
SIGNAL

Figure 1. Internal block diagram of a digital multistandard decoder chip. The detuailed section
itustrates the operation of the filters. Signals step through shift registers accompanied by succes-

sive coefficient multiplication stages.
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contains 8-bit amplitude values for a sine
wave. The waves are 90° out of phase with
each other. Together, they set up the quad-
rature demodulation required to recover
the individual color-difference channels
from the signal. This is done in two mul-
tiplication blocks, one for the Y=R signal,
the other for the Y-B.

At the bottom of each multiplication
block is an optional input for a color satu-
ration control. This applies a numeric muk
tiplier that increases or decreases the gain
of the two color signals.

By varying the
coefficients used for
multiplication and the
number of slots in the
daisy chain, the filter’s
parameters can be
tightly controlled.

Each demodulated and amplitude-ad-
justed color signal passes through a digi-
tal low-pass filter. The color-difference sig-
nals and the luminance signal then pass
to later stages of the DMSD, where a digi-
tal matrix decodes the YUV into RGB for
display.

Because it lacks any temperature-
sensitive analog components, such as
capacilors, resistors or inductors, the dig-
ital demodulator may produce better re-
sults than most analog demodulators.
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Maintaining STLs

System design calculations

By Chris Durso

In any prevenlive maintenance program,
the characteristics of a system must first
be established to determine a benchmark
performance level. Calculating the contri-
bution of each component will also reveal
the most effective approach to overall sys-
tem maintenance.

Performance goals for an STL system
are set to satisfy a minimum demodulat-
ed carrier-to-noise or signal-to-noise fig-
ure. This figure, and the receive-signal
strength required to achieve it, are speci-
fied by equipment manufacturers. An STL
should atso be robust enough to allow for
a reasonable fade margin because propa-
gation conditions are seldom. if ever, ideal.

System calculations

First, list all of the components in the
system {transmitter. receiver, transmission
lines and antennas) and verify that each
is performing as it should. If you do not
have access to test equipment for micro-
wave frequencies, you can stilt obtain
meaningful performance data. Use front-
panel meters and/or internal test points
to take meter readings and compare them
to those shown on the final test check-out
sheet. Regular use of this procedure helps
locate problems before they become
serious.

Feedline and antennas

Fach element in the feedline system
combines to increase the total system loss.
If system loss becomes excessive, there are
ways to improve it without replacing an
entire line.

Ensure that all jumper cables (or “pig-
tails”) between components are in good
electrical and mechanical order. Replace
any cables using RF adapter connectors
with new ones having the proper connec-
tors permanently affixed.

Consult the cable manufacturer’s data
sheets o calculate expected main feedline
loss. (Loss will vary with frequency of op-
eration.) For coaxial systems, assume an
additional -1dB for each jumper cable
and —3dB for combiners and splitters.

Path loss
Naturally, propagation loss (free-space

Durso 15 chief engineer at KPBS-FM, San Diego.
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loss) over the STL path must also be con-
sidered. It can be calculated by the
formula:

loss in dB =
36.6 + 20 log fo + 20 log dw

Where f, is frequency of operation in
megahertz and di, is path distance in
miles.

Transmitter output

power 38.45dBm
Transmit antenna

gain 22.00dBi
Receive antenna

gain ~ 22.00dBi
Total system gain +82.45d8B
Path loss 116.15dB
Total transmission

loss (TX+RX) 3.00dB
Total connector

loss 0.50dB
Other losses

{splitters/

combiners) ‘ N/A dB
Total system loss -119.65dB
Total system gain +82.45dB
Total system loss —119.65dB
Net received

L signal -37.20dB

Minimum signal

required -66.00dBm
Net received

signal ~ —37.20dBm
Fade margin 28.80dB
0.6 Fresnel zone

clearance

required at path

midpoint 67.51 ft

Table 1. Culculation surmmary for STL perform-
ance assessment. Example shown is a 950MI1z
aural STL of 10 miles. with TW RF oulput. 6-
foot antennas. and a total feediine (7/s")
lenrgth of 200 feel. Design goals are 60dB S/N
with 20dB fade margin.

WWW.americanradiohistorv.com

Troubleshooting

A calculation must also be made to en-
sure that the existing path is clear of ob-
structions, Microwave engineers use a fig-
ure of 0.6 Fresnel zone clearance at the
path midpoint to determine if a path is
clear. The Fresnel zone describes how RF
energy behaves in terms of its dispersion
over the path length. If an obstruction oc-
curs within the 0.6 Fresnel zone, the sys-
tem reliability may be compromised. The
0.6 Fresnel zone is largest at the path's
midpoint.

To determine Fresnel zone clearance,
plot a path profile on /3 earth-radius pa-
per. The required accuracy dictates the use
of a 7.5-minute topographical map with
data points taken at every (.1 miles. If you
are aware of any man-made obstacles in
the path, be sure to include them in the
profile.

After the profile has been plotted, draw
a straight line from the transmit site to the
receive site. Use the following formula to
determine required clearance:

Clearance (ft) =

1.316 VD, x (D2 — D))/Dz X Fa

Where D; is the distance to the ob-
struction in miles, Dy is the path distance
in miles and F, is the operating frequen-
cy in megahertz.

For example, over a 20-mile path, oper-
ating at 950MHz, a clearance of 95.5 feet
from any obstruction is required at the
midpoint {10 miles). If this condition can-
not be satisfied, the transmit and/or re-
ceive antenna elevations should be in-
creased. [f this is not possible, consider a
multihop system.

Once it is determined that the path is
free of obstacles and all components are
in good physical and electrical operating
condition, add the measured and calcu-
lated losses and gains to determine the
performance level of the STL system. (See
Table 1.) With this information and under-
standing, you can quickly locate system
faults and intelligently upgrade system
performance.
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AMPEX REDEFINES THE STANDARD IN BETACAM SP

[ntroducing new Ampex 398. stability, and developed a new assembly, and statistical process

[t’s like no other Betacam SP backcoat for better handling and control to ensure consistent perform-
videocassette you've ever seen. reduced wear. ance cassette after cassette.

We started with the most demand- That’s why we designed new In fact, from its package to its per-
ing design goal—to be the best of the cassette plastics for precision formance, new Ampex 398 doesn’t just
best—and we didn’t stop until we operation, used new materials for meet the Betacam SP standard, it sets
reached it. greater rehability, and incorpo- an entirely new one. And that’s the

That’s why we engineered a new rated over a dozen improvements most exacting standard of all: yours.
metal-particle formulation for lower to the cassette mechanism 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 A M p Ex

Ampex Recording Media Corporation 401 Broadway, M.S. 22-02, Redwood City, CA 94063-3199 © 1992 Ampex Corporation

Circle {(12) on Reply Card
WwWWwWW.americanradiohistorv.com
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Technology News

Charged up,
environmentally

By Carl Bentz, special projects editor

More than 100 years ago, Georges
Leclanché, a French chemist, invented an
unusual device that produced electricity
from chemicals. Since that time, batteries
have become a staple in our lives. In fact,
our way of life would not be the same if
we had to do without the myriad AA,
AAA and button-type batteries that run
our clocks, radios, camcorders, computers
and other “must have” conveniences.
In 1990, statisticians indicated sales of
1.83 billion manganese, 480 million alka-
line and 220 million lithium batteries. For
1991, a 4% increase in manganese, 9% in
alkaline and 19% in lithium units were ex-
pected in Japan alone. To these primary
battery types (primary meaning they can-
not be recharged). add in nickel-cadmium
units. Considering the demand for porta-
ble power worldwide, the total world sales
figures would be mind-boggling. Estimates
have suggested that there are more than
15 billion batteries of various types, with
90% of them being disposable types.

Disposing of the disposables

Now, consider the problem of disposing
all of these units when their useful life is
concluded. If the volume of one AA type
battery is only approximately 0.34 in’,
the volume of 10 billion AA cells is about
74 cubic yards. Spread over the world's
landfills, it is not that much per year. How-
ever, each of those billions of AA cells, un-
til recently, contained reasons for environ-
mental concern — mercury and cadmium,
among others.

Mercury in the manganese battery plays
no part in power generation but protects
the zinc container from corrosion. With-
out the trace of mercury (in 1983, 0.0035%
of total weight of a manganese battery,
1.5% of alkaline batteries), consumers
complained of leakage problems and the
short life span they experience. (How long
were the batteries on the shelf?} Meeting
the demands of environmentalists to re-
duce contaminants, manufacturers found
new ways to lengthen life, albeit with
some difficulty. However, by 1991, man-
ganese batteries were mercury-free.

The next challenge was cadmium. Shar-
ing many of the characteristics of zinc,
cadmium was found to improve the mold-
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ing performance of the zinc container.
When its poisonous nature as a pollutant
became known, manufaclurers again
sought ways to remove the cadmium. The
end of 1991 was targeted for freedom from
cadmium.

Disposal of batteries
presents
environmental
concerns.

Alkaline cells have presented problems
as well. Their mercury content was even
higher, causing some locales to ban the
practice of throwing used alkaline cells
into burning trash. Lead, indium, gallium
and aluminum form anti-corrosion alloys
with zinc, which brought about a hope for
mercury-free alkaline cells this year. Still
remaining in alkaline cells is PVC, which,
when burned, releases a compound
known to help cause acid rain.

The cadmium content of the NiCad
rechargeables used with portable TV
equipment has not escaped the environ-
mentalists’ concern. In fact, cadmium is
a more prevalent component in the nega-
tive electrode of the NiCad than in alka-
line units. On the plus side is the fact that
larger NiCads used by ENG crews will
probably be recycled. On the negative side
is the problem of finding a battery chemis-
try with power density characteristics
equivalent to or better than NiCad.

+ -
NiOOH M
w H:0 w
ob | 8L~y ¢
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Ni{OH)z MH

Figure 1. The reactions involved in nickel-metal
hydride battery chemistry.
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A positive step

One solution has recently been intro-
duced to the market. Nickel-metal hydride
(N-MH) batteries are available for many ap-
plications from 2-way radios and cellular
telephones to portable computers. Unlike
some modern solutions to old problems,
the N-MH battery appears to be a positive
step in several ways. The per cell operat-
ing voltage is 1.2V, the same as NiCad.
This makes the two technologies inter-
changeable. The discharge-recharge cycle
capability of N-MH units is known to be
at least 500 cycles, which projects an out-
standing service life.

The best news for those using portable
professional production equipment is the
power capacity or power density charac-
teristics of N-MH batteries. They offer 1.8
times greater capacity than standard
NiCad systems. With proper equipment,
full recharging of a battery should be ac-
complished in 1.5 hours.

How do N-MH batteries differ internal-
ly from NiCad? The secret is found in the
replacement of the cadmium negative
electrode with a metal hydride alloy that
absorbs hydrogen. In fact, the alloy may
extract as much as 1,000 times its own
weight in hydrogen from the battery’s
alkaline electrolyte. The overall reactions
in the charging and discharging states are
exactly opposite. Voltage levels and bat-
tery temperatures provide characteristics
by which the charging process can be con-
trolled.

As you might expect, new technology
means higher costs. Cost is the down side
to the N-MH battery. For the time being,
the initial purchase price of the new bat-
tery is greater than that of NiCad systems.
However, you should consider the im-
proved capacity (run time), the recharge
cycle capability and the characteristics of
environmental cleanliness. There is a good
chance that the increased purchase cost
will be offset significantly by the fact that
the environment will not have to be rebuilt
{if that's possible) when the new technol-
ogy is disposed of.
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The promises we’ve kept weren’t made in the dark.

You had the foresight and experience. You encouraged AutoCam starts earning its way the first day on-air

(the average return on investment for a typical three
camera studio system is less than twelve months).

The average “from box to on-air time” is less than

us to make a commitment. And today, thanks to you,

AutoCam is performing with “honors” at television

stations...from the 1st to the 81st TV markets...and
approaching 100 station installations...all within six
short years. And the really good newsiis...

three days and AutoCam performs every day with
a reliability record approaching spectacular.

And it gets better every day.

Get “On target ;! " with AutoCam.
Call to arrange a demo for your station,

Clrcle (13) on Reply Card
www americanradiohistorv com

TOTAL SPECTRUM MANUFACTURING, INC.
709 Executive Bivd., Valley Cottage, NY 10989 - 914-268-0100 - FAX 914-268-0113
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Fac1llty automation
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TV automation has matured
greatly in the last three years.
We've come a long way from the
days of stand-alone automation is-
lands to today’s integrated,
facility-wide systems.

The challenge for today’s tech-
nical managers is to implement as
much automation as possible, with
an eye to production capability
and the bottom line. Today’s sys-
tems no longer make the decision
to automate a win/lose proposi-
tion. Instead, an effectively
planned system can bring tremen-
dous benefits to many areas of the
facility. Often, everyone comes out
a winner.

This month’s coverage begins by
looking at the fast-paced area of
newsroom automation. “Integrat-
ing Newsroom Automation” re-
veals that it isn't always necessary
or prudent to replace older tech-
nology. Sometimes, renovation
and modification of hardware and
software can result in improve-
ments — and do so on a cost-
effective basis.

It’s important that stations do
not approach automation from
just a piece-meal standpoint. The
optimum results can be expected
only when the total picture is tak-
en into account. “Closing the
Loop: Facility-Wide Automation”
shows how an integrated ap-
proach to TV automation can solve
problems and achieve new levels
of capabilities.

Although the video cartridge
machine is now taken for granted,
it is only one important compo-
nent in the quest for improved
operations. Adding master control

Effectively automating your station can result in big savings.

automation is an effective second
step. “The Dollars & Sense of Mas-
ter Control Automation” recounts
the success one station enjoyed
from the use of the technology
and how you can plan to profit
from it as well.

“The Human Side of Camera Ro-
botics” explores the people side of
robotic camera systems. Robotics
are often perceived as a threat to
some station staff. As this story
explains, that needn’t be the case.
Those who embrace the technolo-
gy often find professional growth
and satisfaction by using it.

The world of the digital advan-
tage also applies to radio. Radio
stations are now finding that digi-
tal equipment affords many advan-
tages over its analog counterparts.
Often, the goal is not whether to
replace analog devices with digi-
tal ones, but how soon you can do
so0. The author of “The Digital Ra-
dio Station” reviews some of the
areas where radio stations can
quickly take advantage of the dig-
ital domain.

¢ “Integrating Newsroom
Automation”
“Closing the Loop: Facility-Wide
Automation”
*“The Dollars & Sense of Master
Control Automation”
“The Human Side of Camera
Robotics
“The Digital Radio
Station”

Brad Dick, editor
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Integrating newsroom
automation

The Bottom Line

Today’s state-of-the-art
newsroom aulomation Sys-
tems can run circles around
those of just a few years ago.
But today’s station budgelts
may not be able to handle
the cost of these systems.
Heres how one station up-
graded its existing newsroom
computer, smoothly integrat-
ing it more fully into the fa-
cility. The result is a com-
pletely automated newscast
systemn, cost effective and
custom-fitted to the station’s
needs.
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By Marvin Born

Why replace your automation system when you can

upgrade it?

The newsroom computer at WBNSTV,
Columbus, OH, was one of the first auto-
mated news systems ever made. It fea-
tured word processing, wire copy input
and good archiving features, using a main-
frame with 44 “dumb” terminals. Although
long overdue for replacement, the news
director did not want to give up the old
archiving system, and the news staff didn't
want to have to learn a new system. The
cost of a new 40-terminal system was also
fairly steep. In addition, none of the com-
mercial systems available at the time
provided all of the features we wanted. So
it was decided to put off buying a new sys-
tem and to try modifying our existing sys-
tem to emulate a state-of-the-art news-
room computer.

We soon found that this wasn't going to
be easy. The author of the original soft-
ware had left no *hooks” in the program-
ming for adding features, such as machine
control. And with only three systems in
existence, the author had no plans to write
an update. After some study, it was found
that the only clean way to interface with
the existing mainframe was to build a
stand-alone machine and pretend it was
a printer on the old system.

Word processing, archiving and wire
copy operations were available in the
same way and terminal hardware wouldn't
change. But a separate “retrofitted” sys-
tem would control videotapes, teleprompt-
ing, closed-captioning, character genera-

Born is vice president ofeTginéeEg at WBNS_sTations.
Columbus, OH.
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tion, still-store graphics, and the usual
“live” newscast-production features, such
as back-timing, forward-timing, segment-
timing and insertion or deletion of stories.
For purposes of identification, the old sys-
tem is referred to as the “newsroom com-
puter” and the retrofit system as the “in-
terface computer.” (See Figure 1.)

The human interface

Because the software running on the
main system could not be changed, the
simplest method of human interface was
to place control codes and key words with-
in the scripts written by the news report-
ers and producers.

Code words and symbols, such as
BC=NI123, §5§=9,800,300 and CG="John
Smith” could be written into the script as
the reporters entered their stories. Using
the word processors on the old system, the
producers and script editors simply en-
tered the proper tape number and still-
store address numbers. The character
generator would use the exact spelling
from the embedded text.

For example, BC=N123 is Betacart num-
ber 123, to be used on the noon news.
CG="John Smith” is a lower-third super
and the SS= string is address 300 on the
800Mbyte drive, which is to be output on
channel 9.

Interface hardware
and operation
The interface computer is actually a pair
of 80386s running at 33MHz under OS/2,
mirrored for backup purposes. Each one
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holds a |50Mbyte hard drive. 8Mhyte RAM
and eight separate serial ports through
which all production hardware is con-
trolled via RS-232.

Prior to the beginning of a newscast, the
producer “prints” the complete show from
the mainframe to the hardware-interface
computer. This file contains all of the
newscast’s anchor and reporter scripts
with embedded control commands.

Then, about five minutes before show
time, the producer runs the production
software on the interface computer. It
searches the "printed” file that was sent
to it earlier for the BC, S5 and CG com-
mands. From the BC data, a Betacart play-
list is generated. The SS codes allow a stills
list to be prepared in order of use, and the
CG commands are used to build and store
all the lower-third supers for the show. The
text of the script is searched and ordered
for the teleprompier and captioning
displays.

Videotape control

Videotapes for the newscasts run on a
Betacart machine, which is connected to
the interface computer via a serial port.
Whenever a carl is loaded into a bin on
the Betacart machine, the elevator sensor
reads the cart’s bar code information.
When the news production software is run
on the interface computer. a playlist is
generated and sent to the Betacart. The
Betacart immediately returns the tape ti-
tle and duration data (obtained from bar
code) to the interface computer. along
with an assigned output channel. The first
four tapes are assigned decks. loaded,

ORIGINAL HEWSROOM
COMPUTER SYSTEM

TEAMINALS (44)
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cued and then allowed to “tape slack.” If
the carls are already loaded in the bins,
the whole process takes about 1wo
seconds.

Although instant rolls are possible with
a Betacart, our system uses a 2-second
preroll. This allows rolling from tape slack,
which reduces head wear and the likeli-
hood of clogged heads. One button at-
tached to a serial port is used to roll the
decks. When it is pressed, the next-listed
deck rolls and is output to its assigned
channel. This takes some of the pressure
off of the technical director because he
doesn't have to keep track of which ma-
chine to roll. Sequencing is all automatic.
including multitape rolls.

This whole system depends on bar
codes. which are written by people. Errors
in bar coding are the number one tape
problem.

Still-store control

The still-store program searches the
newsroom computer scripts for the SS
codes, finds the image's address on the
proper disk pack, and places the video on
Lhe correct channel. All the news depart-
ment has to know is what still-number to
assign the story.

This process is fairly straightforward, but
the still-store is “dumb.” Although it has
an RS-232 input port and will respond to
commands, it does not answer or ac-
knowledge the receipt of the commands.
Therefore, all communication with it must
be slow enough to ensure that no data is
lost. Because the manufacturer no longer

Continued on page 30
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Figure 1. Basic block diagram of integrated newsroom computer svsiern at WBNS-TV Original
newsroom system is at lefl. with retrofitted “interface compuier” at right, adding automated de-
vice control. An RS-232 “printer” interface connects the two systems. Software running on 386
interface computers translates embedded control codes in news scripts te mactune conirol data.
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PROCESSING SYSTEMS INC.

Continued from page 26
supports this unit, there is no updated soft-
ware to handle bidirectional data.

Character generator control

The character generator interface was
the most complicated to implement.
Again. the scripts are searched for CG
codes. The data enclosed hetween paren-
theses in the codes are collected, and a
list is formed. That list is transmitied
directly to the character generator. where
the supers are built on-the-fly.

Prior to building the first super. font and
position information for the complete
newscast is transmitted. The first super is
then built accordingly and stored on the
CG's hard disk. That disk address is placed
in memory in the interface computer, to
he called up by the show production soft-
ware when needed in the newscast.

One difficulty involved spelling. In the
old system, the reporters gave the CG op-
erator a list of supers. I'roper spelling was
the responsibility of the CG operator. If the
reporter misspelled a name or a location,
the CG operator generally caught the er-
ror and corrected it before it went on the
air. Now, with no dedicated CG operator,
the computer uses whatever is between
the parentheses on the newsroom’s scripts.
This reassigning of responsibility took a
bit of adjustment on the part of the news-
room staff.

Teleprompter control

For prompter and captioning applica-
tions. the newscast script file contains all
anchor and field reporter scripts (both live
and tape packages). But the electronic
prompting and caption equipment must
deal with each type of script differently.

Although the anchors do not normally
read reporters’ field scripts on-air {unless
tape fails). these scripts are displayed on
the anchors’ teleprompter monitors. lo
keep things straight, the anchors’ scripts
are displayed white on black. and the field
reporter scripts are reversed black on
white. The output of the prompter is also
fed to the closed-caption encoder. where
the control bit for reverse video is stripped
so the viewers using closed-caption
decoders see all script material in a nor-
mal display mode. The prompter opera-
tor uses a joystick to control the speed of
the text as it scrolls on the screen.

Early lessons in this area learned by the
staff was not to type notes in the audio sec-
tion of the script and to spell every word
correctly, not just the supers. Another dif-
ficulty came from the need to run the
reporters’ scripts on the system in real
time for the closed-caption feed. This pre-
vents the practice preferred by many an-
chors, in which the prompter is cued to
the top of their next story while a tape is
running {or live segment is airing). Cuing
the prompter reassures the anchors that
the script is ready for their next read.

www americanradiohistorv com

We considered giving the anchors con-
trol of their own promplers. But a com-
plicated switching system was required for
each of several anchors (in dual news.
sports and weather) to have control at the
appropriate times. Additionally. one an-
chor would have to operate the system for
the field tape and live field reports to keep
the caption equipment in sync with the
show. The problem was resolved by retain-
ing a prompler operator and locating the
control near the still-store and CG key-
boards.

Display

The producer’s screen is a lypical O5/2
multiwindow display. The main window
contains a listing of the stories and events
comprising the newscast, with a cursor
and a green display bar that moves on top
of the current story being aired.

Near the top of the screen are several
timers. The first is a running stopwatch
that counts in seconds up from zero to 30
minutes. A reverse timer also counts down
to zero. ‘lo give a reasonable time for read-
ing the current script. an additional seg-
ment timer receives the bar code informa-
tion from the tapes or data from a text
algorithm. With all of the timing data
available, a count is maintained for the
projectec running time vs. the actual run-
ning time. The timers will turn red if the

Producers station, with interfuce computer ter-
minal at center {countersunk monitor). Two vid-
eo monitors on overbridge beliind the terminal
show telepromprer and Betacart statis displdys,
respectively: lerminal at far right is purt of origi-
nal newsroom computer systei

show is more than five seconds long or
green if the show is running short.
Windows display the on-air and next-to-
air still-image titles and CG supers. A sep-
arate monitor displays Betacart informa-
tion, so there is no full-time window for
cart information. However. a “cart fix win-
dow"" can be opened on the interface com-
puter for changing tape numbers and ti-
tles or making additions and deletions.

Late changes
Not only must tape changes be accom-
modated, bul whole stories may need to
be replaced. In this case, the old story data
is deleted on the interface computer and
a new story is written on the newsroom
computer and “printed” to the interface
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computer, just as the original story data
was. The producer then will designate the
replacement story’s place in the show's
running order at the interface computer.
Such insertions can take place right up to
airing, But because the Betacart may have
to unload and reload tapes. a more realis-
tic limil to insertion tiime is about 10 sec-
onds to air.

For live segments that are not quite
ready but expected anytime, automation
data can be placed in "story location 99"
on the interface computer. This informa-
tion can then be added anywhere in the
rundown during the show, like any other
insert. This is preferred over moving the
story down the list several times when
multiple delays occur. Once the shot is
ready, 99 can be inserted "nexi-to-air”
within seconds. This feature is helpful be-
cause all tapes. scripts. stills and supers fol-
low the move to and from location 99.

This feature also allows the newsroom
to prepare two stories for the same event
when the outcome is unknown at show
time but a conclusion is expected during
the newscast. In the next software revi-
sion, perhaps more than one of these
“standby” locations will be added. Some-
times two or more stories have been held.

Lessons learned

One of the advantages of using an elec-
tronic news system is personnel reduction.
Although some reduction may indeed be
possible, actual experience shows that the
computer will occasionally fail, and when
it does, someone must be available to keep
things afloat. An electronic newsroom sys-
tem should be installed primarily for the

wwWw americanradiohistorv com

flexibility it provides. not the personnel
reduction il may offer.

One problem with prompter-driven cap-
tioning equipment is the lack of captions
on ad-ib show segments, such as weath-
er and breaking news stories. With current
state-of-the-art equipment, it’s possible to
use a voice-recognition system to supply
basic captioning for such events, using a
library database of about 2,000 words for
each reporter or weathercaster and larg-
er libraries for anchors.

Blue-sky projections also call for live vid-
eo displays on the newsroom computer
terminal — a sort of “one-screen-does-it-
all” system. For example, if the computer
can call up a still for airing, it could call
the still up to the reporter or producer’s
terminal as well. reducing the guesswork
when composing the story and eliminat-
ing the need for the reporter/producer to
walk to another part of the facility to see
the stills prior to air.

The reporter could also view a full-
motion videotape segment on screen
while writing the script. Going a step or
two further, editing commands could be
written into the script to produce an edit
list at the same time. That list could be
used to drive an editing station, allowing
the final edit of the tape to be produced
from a newsroom computer terminal. Will
things go this far? With current technolo-
gy and the pace of its progress, the answer
is a resounding YES, and then some.

w For more information on newsroom at-
tornation circle Reader Service Number
543. -
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you'll see no decoding
artifacts or picture shifis. It pro-
vides transparent perforance
through 10-bit quantizing and
4-field memory.

The VS210's digital processing
amplifier provides video
gain. chroma gain. black
level and hue adjustments using
either intermal controls or the
RC210 Remote Control Unit.
The versatile RC210 also provides

adjustiment of output timing, selec-

lion of picture freeze and setup of V8210 operating modes. A front
panel display gives instrument status information. Up to six V8210
Synchronizers can be controlled
by a single RC210.

And for flexibility in system
design, the V8210 provides com-
posite analog and compuosite digital
inputs and outputs.

But don’t just read about it. Ask
your nearest Tektronix represen-
tative to demonstrate the VS210's
transparent performance. What it
can mean in your operation 1§

perfectly clear!

Tektronix

Copyright © 1992 Tekironix, Inc. All rights reserved  TVG-118-1
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from Ampex.
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self at the International Broadcasting
Convention in Amsterdam in July.
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the feeling that your video future
has never been clearer.
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NEWSROOQM
AUTOMATION

TAPE DELAY
AUTOMATION

Figure 1. Many facilities have developed islands of automation. These do a good job of their
specific functions, but they have a hard time sharing resaurces with the other islands. This reduces

efficiency and increases costs.

BUSINESS
AUTOMATION

ISLANDS OF COMPUTERIZATION

BUSINESS/ NEWSROOM ROUTER/
TRAFFIC AUTOMATION TAPE DELAY
COMPUTER COMPUTER COMPUTER

| ]
—

FACILITY
AUTOMATION

(LAN}. A LAN allows different systems to
talk to each other because on the net-
work. all systems speak the same lan-
guage. Translation occurs using software
drivers within each system. This allows
data to be shared without manual inter-
vention.

One of the most common 1LANs is ether-
nel. The system is named for the medium
through which radio waves were once
thought to propagate. Ethernet uses a sin-
gle coaxial cable as its medium. Any de-
vice with a message to send does so the
moment it senses the cable is clear. All
devices monitor the net and copy those
messages that bear their address (call
sign). If somehow two devices transmit
simultaneously, messages may be corrupt-
ed. In this case, a jamming signal instructs
all receivers to disregard both messages.
Both transmitters then back off for a ran-
dom interval before trying again. The
chances are high that one or the other will
capture the bus on the second attempt.

The free-for-all nature of ethernet sets

Continued on page 42

IDEAL FACILITY
AUTOMATION SYSTEM

LOCAL AREA NETWORK

VIDEQ
CART MACHINE

VIDEO
CART MACHINE

=
Ir—;
—

CHARACTER CHARACTER
GENERATOR GENERATOR

===

TO OTHER
SYSTEMS

Figure 2. In a facilitv-wide automation system, all the autornation isiands become subsystems that share the station’s production resources. The

LAN enables the assigning and reassigning of deuices.
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CILITY AUTOMATION SYSTEMS

Increase Efficiency and On-Air Quality
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With on-air installations all over the world,
you can be sure we can provide a solution
for you. Our extensive custom software capa-
bility insures solutions for even the most
demanding applications.

Together with the strength of the Dynatech
Broadcast Group, we can provide you value
today and continued return on your investment
in te future,

Since 1982 Utah Scientific has
been a major player in the auto-
mation industry. And our continued
product improvements insure your
investment will keep pace as your
needs expand.

Qur systems approach to your
automation problems has created

a complete family of products.
Router Automation System (RAS)
offers complete control of the routing
switcher. Total Automation System
(TAS) provides you with a 1009 DYNATECH BROADCAST GROUP

accurate as-played hist, allows instant
manual intervention, and provides Sy Je UTRMH SCIENTIFIC. INnc.
compiete reconciliation to your Q‘g a

business traffic system.

With TAS you can be sure the right ViIiSI1O0N

spot will air at the right time, boost YV AL U E"

station performance, free operators :

for more important tasks. To GET THE PICTURE Contact US at:
Instead of a headache, managing the 4750 Wiley Post Way

playlist becomes a simple, easy job. Salt Lake City, UT 84116

800-453-8782 or B01-575-8801
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KUDOS
A brand new range of high performance,
cost-effective products for broadcast, post
production and professional applications by...

SNELL & WILCOX
A worlid leader in digital image processing.

KUDOS by Snell & Wilcox™ incorporates
proprictary technology originally
developed lor high-end post production
and broadcast applications.

Whether you're a broadcaster,
independent producer, corporate user or
facilities house, KUDOS by Snell & Wilcox™
delivers the engineering quality
you demand along with one of the best
performance-to-price ratios in the industry.

by
SNELL & WILCOX J O
Snell & Wilcox Inc.,
2454 Embarcadero Way,
Palo Alto, CA 94303 USA
TEL: (415) 856-2930
FAX: (415) 857-1434
Snell & Wilcox Lid.,
Durford Mill, Petershield,
Hampshire GU33 5AZ
United Kingdom
TEL: +44 (0) 730 821 188
FAX: +44 (0) 703 821 199
RANGE INCLUDES
Standards Converters
Test Pattern Generators
Decoders
Encoders
Time Base Correctors

Synchronisers

Color Correctors
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The dollars & sense

of master control
automation

The Bottom Line R

Decreasing costs and in-
creasing productivity are top
priorities with today’s station
managers and engineers. Al-
though automation is not a
panacea, it can make good
sense if implemented properly
and in the right areas. When
one TV station automated its
master control operations, it
saw an increase in productivi-
ty, a decrease in errors and a
reduction in costs. If automa-
tion is planned and imple-
mented carefully, it could
change the color of your bot-
tom line from red to black. $

44 Broadcast Engineering April 1992

By Olin P. Morris

From rags to riches — automatically.

Increased productivity has become a fo-
cal point for business in the 1990s, and TV
stations are no exception. Hard times have
emphasized that efficiency is an important
ingredient in the recipe for profitability.
Therefore, the issue isn't whether to im-
prove efficiency and thus productivity, but
how to best accomplish it. This article re-
counts how WREGTV — a top 40-market
station near Memphis, TN — improved its
operation through the implementation of
a master control automation system.

Identify problem areas

In television, automation can be used in
several areas. Any area automated will
likely gain in productivity and lower oper-
ating costs. Typical operations often tar-
geted for automation include the news-
room, camera operation and the on-air or
master control area. Each of these areas
can be individually automated, operating
basically as a self-contained system. How-
ever, the best solution is not “islands” of
automation that operate independently,
but an integrated system where each of
these systems work in conjunction with
the others.

Each station has its own unique areas
of operation where automation technolo-
gy can provide solutions. If a station

Morris is president and general manager of WREG-TV. Mem-
phis, TN.
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doesn't yet rely on cart machines, this may
be the best first step toward automation.
Although cart machines are quite etfec-
tive in improving on-air playback of com-
mercials, they are only part of the solu-
tion. More improved operation comes
through the ability to integrate the as-run
log, developed by the cart machine, with
the station’s business and accounting com-
puter system. A station without this abili-
ty may have to manually reconcile 300 or
400 commercials each day. Electronic
reconciliation compares the original pro-
gram log against the automation system’s
as-run log. This means only the spots that
ran outside of the allowed time windows
must be manually reconciled. The new au-
tomation system reduced the time re-
quired to perform this manual task by 50
minutes per day. Although this may not
seem like much, each small savings goes
directly to the bottom line.

In addition to billing adjustments, the
number of make-goods can be kept to a
minimum. Because a computer handles
most on-air playback tasks, the number of
make-goods has been reduced to almost
Zero.

One of the most common problems sta-
tions face when considering automation
is how to integrate the equipment already
owned. No one can afford to replace
everything, so the new automation system
must be capable of working with whatever
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For the 1992 Winter Games
GBS and ORTO chose
iNFiNiTL

The Graphics Winner
with a perfect score

for Technical Merit
ant

Artistic Impression.

Graphics

2,2(M4 (000 people worldwide watched CBS and ORTO, for 16 days and 320 program
bours, produce the grapbics for the XVIth Winter Olympiad with 40 INFINiT!s.

North American Sales: 516-845-2041
International Sales: 516-845-2024
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hardware is being used.

Typically, a station’s cart machines, log
and traffic systems and other on-air equip-
ment come from a variety of vendors.
Each vendor's equipment will probably
have different protocols. Getting the ma-
chines to talk to each other can be a chal-
lenge. Be sure they can handle this task
when considering any vendor of master
control equipment.

Two other areas that are prime candi-
dates for control by automation include
spot playback and satellite feed recording.
An integrated master control automation
system can help a station shift as much as
two-thirds of its personnel running breaks
to more productive and interesting tasks,
such as production.

Develop a plan

As soon as you have identified your sta-
tion’s particular problems, you can begin
looking for answers. WREG-TV formed a
high-technology task force to explore the
options for station automation. The task
force included representatives from the
New York Times Broadcast Group, the sta-
tion controller, the station’s director of en-
gineering and the president and general

manager. By having a committee com-
posed of experts in different areas you are
more likely to identify a systern that meets
the overall needs of the facility.

Once the committee is formed, first
identify in broad terms exactly what you
expect the system to do. Is it to reduce
make-goods, have fewer black holes, de-
crease overtime costs or obtain greater
staff productivity and improve morale? Be
sure you don't limit your initial thinking
to an oversimplified goal such as “cutting
costs”” Make your goals more specific.

Use the goals developed earlier to cre-
ate a decision grid for selecting the sys-
tem. The horizontal axis of the chart
should list each potential vendor. The ver-
tical axis should list the features needed.
Next, cross-check the features against the
vendors. Now all you have to do is see
which vendors have most or all of the fea-
tures you need. You may want to begin
your interview phase with the vendor who
has the most check marks.

Furthermore, you should ask yourself
several questions, such as "What equip-
ment should automation control?” and
“Can the vendor’s system integrate our ex-
isting equipment?” It is also important to

TO TRAFFIC

LOG FROM TRAFFIC TRAFFIC

COMPUTER

FOR RECDNCILIATION
i

LIBRARY COMPUTER/
FILE SERVER PC

—

MASTER CONTROL

FC

|

4 x 1 SERIAL
SWITCHER

Cl—

WIDE CARRIAGE
FCC LOG PRINTER
BAR CGDE PRINTER BAR CODE READERS
RS422
LAN PRINTER STLESTORE,
RS-422 ccc =
f~ 5 - £
ccrc L
CHRANCTER MASTER CONTROL
GENERATOR SWITCHER
Re-422
-
== T
e et
=T
CART MACHINE SATELLITE RECEIVER T
KU- OR C-BAND

TAPE MACHINES

Figure 1. In this PC-based automation system the master control compuler controis the on-air
and recording tasks while following the electronic log provided by the traffic compuler, and reporting
back the as-run log for reconciliation. (Courtesy of Columbine Systems.)
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identify which method will be used to
benchmark the system's performance
(fewer make-goods or black holes in a
day). Is the system compatible with your
traffic system?

Using the system

An automation system doesn't have to
take over an entire wing of your station.
The system WREGTYV selected operates
on PCs connected through a local area
network (LAN). (See Figure 1.) The mas-
ter control PC connects to all the station’s
equipment, including the master control
switcher, cart machine via the host port,
tape machines via their RS-422 serial
ports, routing switcher, character genera-
tor, satellite receiver and traffic system.
This configuration affords the station great
flexibility and almost total freedom to
adapt to changing needs.

The system you select should be easy
to use. Your personne! aren’t computer
operators, and they shouldn't have to be
to run the automation system. The sys-
tem's commands should be in a language
that is easy to understand and operate.
Screens should be easy to follow, and the
reports the system generates should be
modeled after the paper report the station
used before the system'’s installation. Train-
ing time, even for staff with no computer
experience, shouldn't cause productivity
to lag.

The system should also streamline sta-
tion operations by taking the daily sched-
ule from the traffic system, fully automat-
ing the airing of all scheduled events —
commercial spots, news and feature pro-
grams and public service announcements
— and returning the as-run schedule to the
accounting department for reconciliation.

The ability to record automatic satellite
feeds is important from a time and cost
standpoint. For example, if a particular
program is scheduled to be transmitted via
satellite at 4 a.m. and then run three hours
later, the automation system should be
able to handle the entire process.

Although WREGTYV can play muitiseg-
ment tapes within its video cart machine,
it prefers to play programs on VTRs that
are under the direct control of the auto-
mation system.

Stations with cart machines that do not
have muitisegment program capability
may find that an automation system can
provide the advantages of this feature
without having to upgrade the cart
machine.

Complete the loop

In today’s competitive markets, techni-
cal managers and station owners often
find that automation is an effective tool
in the battle to remain profitable. Al-
though there are many areas within a TV
station that can be automated, the ap-
proach that interconnects each of the var-
ious subsystems may prove to be the most
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The SK-F family of broadcast cameras.
Designed for the way you work.

The new SK-F300 series. Even
greater sensitivity and resolution,
in a compact size you'll appreciate
in the studio and in the field.

Hitachi’s Micro-Lens Array FIT CCD
and unigue FM wideband RGB triax make
the new SK-F300 series the clear leaders in
broadcast cameras. The Micro-Lens Array
on each CCD chip increases the camera’s
sensitivity by one full f-stop. FM wideband RGB
triax reduces RF noise dramatically. Together with
our exclusive Peltier CCD cooling system, they
offer you unbeatable performance in a remark-
ably small camera.

See all the members of the SK-F family.
Call the Hitachi Denshi America, Ltd. Regional
Office nearest you today.

*Composite frax and mutticore are also available

New space-saving 1/2-rack CCU with buil-in pawer supply.

SK-F2—Our SK-F200— -7, l
broadcast Our compact,
ENG camera general purpose T
« 700 H. TVL studio camera ! _
. * A member of the cand " .
”. gt CCD,, SK-F300 Series
*Highres. 1.5” VF
(650 TVL) «|T 400K CCD
« Computer +700 H. TVL, 62 dB S/N
confrolled » Plug-in 6-position ND
auto set-up and CC fitter wheels

SK-F3—EFP/com-

panion portable gcla(t-fz?n%;cl:mh
for SK-F700/ studio/field
SK-F300 Series camera
« FIT 400K CCD *FIT 450K CCD
= Standard or Micro- .

Lens Array CCD gg%gS%L

* Auto knee and
knee aperture

= Docks to Betocoms
& Mil
@ HITACHI

New York 516-921-7200 + Allanta 404-242-3636 » Chicago 7(8-250-8050 « Dallas 214-891-6381 Lo Angeles 310-328-6116

= Full RGB auto set-up

* Knee detail prevents
over-enhancement
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cost advantageous. they can also boost ad revenues and en-  automate?” but “Can we afford rrot to au-
Master control automation systems of-  hance a station’s on-air look. tomate?".
fer affordable ways to increase productlv- Because these systems can htera”y pay Acknow1edgmen(;‘Thank$‘; to Jon Sleﬂ;senfor market-

ity. Through the large reduction of billing for themselves in less than a year, the  ing analyst. Columbine Systems, for her assistance with
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Automation quiz

By Steve O'Hara

A master control automation system
is a small expense compared to the price
of a cart machine. However, certain con-
siderations should be kept in mind be-
fore you make any automation purchase.
Many types of automation systems are
available, each with their own advan-
tages. The task for technical and station
management is to first determine the
needs of the station. Only then can you
begin evaluating potential vendors’
hardware.

1. Why are you considering an auto-

mation system?

What do you want the system to do
that it cannot already do? Do you want
to reduce personnel overtime costs? Do
you want to reduce tape-playing errors
or eliminate black holes in your broad-
cast day? You must be able to define ex-
actly what you hope to accomplish with
the system before selecting any package.

2. What do you want automation o
control?

Not all master control automation sys-
tems control everything. Do you want
automation of your cart machines only
to play commercials, PSAs and promo-
tional material? Or, in addition to the
cart machines, do you want to control
stand-alone tape machines? What about
the character generator or taping and
replaying of satellite feeds? Each level
of automation has a different cost asso-
ciated with it. Some systems can even
be implemented in phases to accommo-
date budget constraints.

3. Will all of your existing equipment
be supported by the automation
system?

A compatibility question for master
control automation systems is much like
the compatibility issue with computers.
The vendor should be abie to integrate
its system with your existing equipment,
no matter what communications pro-
tocols your equipment uses.

4. How will you benchmark the auto-
mation system?

Establish some baseline performance
criteria for your system. The criteria de-
veloped will allow you to fairly evaluate
the different vendors’ equipment. Be
sure the benchmarks apply to your sta-
tion, not just one that the vendor sug-

O'Hara is segment manager for IBM Media Indus-
try, White Plains, NY.

gests you use. Reduction in personnel
costs is @ benchmark criterion to con-
sider.

5. How many hours a week does traf-
fic spend manually reconciling the
log?

This is a good benchmarking measure-
ment, as well as a business advantage,
an automation system should provide.
Your traffic department probably spends
quite a bit of time doing make-goods on
commercials that aired incorrectly. A
master contrel automation system will
electronically transfer an asrun informa-
tion log into the traffic system, then au-
tomatically compare the two and print
out a list of discrepancies.

6. How RAexible is the automation sys-
tem in regard to the compuler plat-
form it runs on?

Many automation systems run on stan-
dard PC platforms, which makes it easi-
er to replace equipment. Be sure you
know what type of computers and ter-
minals will be used. Proprietary plat-
forms may offer special advantages, but
they may do 50 at the penalty of a higher
cost and limited second sourcing of
replacements.

7. How easy is it to make last-minute
changes?

Nobody likes surprises, but your au-
tomation control system should be able
to handle them if it becomes necessary
to make a change five minutes or less
belore airtime.

8. Is the automation system compati-
ble with your traffic system?
Can it receive log Information down-
loaded from your traffic department via
a locai area network (LAN)?

9. Does the system feature bar code
readers?

Bar code readers allow your staff to
easily track inventory into a stand-alone
tape machine. Bar code operation can
help eliminate the unnecessary retyping
of information into the system, and the
likelihood of mistakes.

10. What media base capabilities does
the automation system have?

Combined with the bar code reading
capability, an automation control system
should be able to tell a cart machine
when to stop playing a program tape to
run commercials or other promotional
material. It should then be able to tell
the cart player to resume playing the
program tape at the exact spot where
it left off.

I1. Can you switch back and forth be-

lween attomation and manual op-
eration?

Ask yourself if you can do it and how
easy is it to do. Ideally, you should be
able to push one button for manual and
another for automatic.

12. Are you thinking about repiacing
any existing equipment?

Buying new equipment is an ideal
time to consider an automation control
system. If you're going to spend
$300,000 on a new cart machine, why
not spend a fraction of that amount to
further enhance your on-air operation.

13. Does the system feature a significant
fault monitoring and recovery capa-
bility?

How can you easily and quickly de-
termine if a problem is due to hardware,
software or user error? The automation
control system should provide easy-to-
understand error messages.

14. What kind of support is availabie?

What kind of support will the vendor
be able to provide? Is there an 800 tele-
phone number? What about 24-hour tel-
ephone assistance?

15. How difficult is the system to learn?

Although this may not be the most im-
portant consideration, it shouldn’t be ig-
nored. Moving from paper to computers
is easier for some operators than others.
Consider how easy the vendor's system
will be to learn. Also, will your staft need
specialized training for maintenance and
troubleshooting? Will it be provided free,
or will there be an additional charge?

Spend plenty of time asking questions.
Ask for a customer list and call as many
as possible. Don't stop with one or two
calls. After you've talked to 10 or more
customers, you'll have a good idea of
how effective the equipment is and how
well the company supports its product.
Learn from other's mistakes — it's a lot
cheaper.

Automation is not the cure-all for eve-
ry station operational problem. it does,
however, provide practical and cost-
effective solutions. The time spent
researching your purchase will reward
you many times over, so don't short-
change yourself by moving too fast.

= For more information on master
control automation circle Reader
Service Number 545. ]
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Serial Digital Video

Leitch has the complete answer for both D1 and D2 Digital Systems.
A to Ds, D to As, Distribution Amplifiers, Serializers/Deserializers,
Routers, Audio Mux/Demux and more - For both DI and D2!!
Considering Serial Digital Video? — .............. Consider Leitch.

In U.S.A. call (800) 231-9673 In Canada call (800) 387-0233

LEITCH.

Leitch [ncorporated. 920 Corporate Lane, Chesapeake. VA 23320. U.S.A. - Tel: (804) 548-2300 or (800) 231-9673 Fax: (804) 548-1088
Leitc’, Video International Inc.. 220 Duncan Mill Rd.. Don Mills. Ontado. Canada M3B 3J5 - Tel: (416) 445-9640 or (800) 387-0233 Fax: (416) 445-0595
£iteh Eurape Limited. 24 Campbell Conrt. Braniley. Basingstoke. Hants, U.K.. RG26 5EG - Tel: + 44 (0} 256 880088 Fax: + 44 (0) 256 880428
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DO NOT CONFUSE
CONSTANT CHANGE...

When a company constantly puts out new products, it's understandable that
people might think of them as “innovative”” But if one asks why so many different
products are needed and how they all fit together—the picture may become guite
different.

Consider the diversity of the formats other supptliers would have you
use...and the complexity this can impose on your productions, your training and

% L : PR your maintenance. Then, consider the benefits of Panasonic’s integrated half-inch
NN K TRIASROHT technology, which produced the highly refined transport system supporting all of
Panasonic’s video systems: S-VHS, the most versatile, highest quality videotape recording system in its
price range; M, the only full NTSC bandwidth, fully featured videotape system priced to beat the best
M: At 2

For more information cail 1-800-524-0864
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" INNOVATION.

3/4-inch color under equipment; and D-3, a complete 1/2” composite digital videotape system that offers
state-of-the-art at down-to-earth prices. From image acquisition and production to post and playback, all of
these Panasonic systems are complete and ready to handle every phase of the job, start-to-finish.

Only Panasonic offers a camera/recorder system at every level of production, and only Panasonic lets
you shoot, edit and playback using any combination of Mil, S-VHS, or D-3 that suits your goals. All
Panasonic systems are optimized for inter-format connectivity with industry standard serial protocols and
comrplete video and audio I/Os, so integration with existing systems is a snap.

Think of all your videotape recording needs —from acquisition through distribution—today and
tomorrow. You'll soon see that Panasonic is the company
that understands the true meaning of innovation.

Pa i
Panasonic Communications & Systems Company nasonlc

Divisor of Matsushita Electric C of America, O € ay. Secal NJ 07094
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The human side of

camera robotics

The Bottom Line

The decision to automate
studio cameras is becoming
increasingly popular. Benefits
of camera robotics include
greater consistency in produc-
tion and increased production
values through more compli-
cated shots. In these lean
times, however, the economic
advantage of automating
camneras is most likely the
deciding factor.

This article will look at the
human side of automation. It
will explore ways for
managers to make automa-
tion more palatable to the
camera operators, directors
and on-air talent whom it
will most affect. A compila-
tion of three case studies will
show that if approached
properly, automation can be
financially rewarding and
humane.

48-D Broadcast Engineering April 1992

By Robert Gardner

Staff involvement eases the fear of impending automation.

As camera robotic systems have ma-
tured, it has become easier to imagine
them as part of your own facility. The tech-
nologies are proven, and the cost-cutting
potential is attractive. The decision to au-
tomate typically requires making a few a
priori assumptions:

¢ [nstalling a robotic system always results
in job losses.
* The youngest staff members will be the
first to learn and master the system.
¢ The push to automate will originate in
the accounting department.

¢ Robotics will save money, but it will
negatively affect production quality.

¢ Directors will have to change the way
they direct.

¢ Talent will not be able to adapt.

Interestingly, the experiences of the fa-
cilities cited in this article proved most of
these assumptions wrong.

This article will discuss the human side
of the camera automation experience as
it occurred at three facilities — KMOVTV,
St. Louis; WIBKTYV, Detroit; and New
York's CBS Broadcast Center and WCBS-
TV. Study of these facilities’ eXperiences
will pinpoint common factors of a success-
ful robotics transition.

KMOV:
automation for production
Although camera automation may re-

.Gard_ner 3 presid;nl of -G_a_rdner & Company, an advertis-
ing and public relations agency in Weston, CT.
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duce studio head count, this is not the ob-
jective. At the time KMOVITV was con-
sidering automation, it had only one
full-time camera operator. Other technical
employees were asked to operate the
three cameras during newscasts. On
weekends, the newscast used only two of
the cameras. In this case, robotics obvious-
ly would not result in massive work force
savings.

Cost reductions and higher productivi-
ty were considerations. However, the sta-
tion’s most dramatic benefit was improved
production performance. Camera automa-
tion produces greater shot repeatability.
The robotic system also produced higher
production values because it made feasi-
ble difficult shots combining dolly moves
with pan, tilt and zoom changes. It also
enabled the station to use all three
cameras for weekend news programming.

Detroit’s W.JBK:
the case for economics

The drive to automate studio cameras
at WIBKTV started in 1989 when cor-
porate management encouraged the sta-
tion to seek new technologies to maximize
productivity and control costs. The cam-
era automation push occurred around the
same time as the renewal date for the sta-
tion’s union contract. Because robotic
camera installation was anticipated dur-
ing the period covered by the contract, sta-
tion management worked hard to protect
the employees from any threat to their job
security. They made it clear that there
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The new Dimension in Fresnel Lighting.

For successful lighting: Sachtler
Reporter, Production, Director.
Sachller 1s now extending it's lighting range
with the Director Series of Fresnel Lights for
studio and location work

They are available in the most commonly
used power sources. The Director Series for
dayhght use features the most advanced
bulb technology with single ended bulb
from Osram and Philips. in wattages of
125 W, 250/270 W, 575 W, 1.2 kW and
.5 kKW, the new Director Fresne!l Lights
offer excellent light output and distribution
For example

Sachtler Director 575D produces 14.500
lux (1,400 fc} in spot (5°), 500 lux (48 fc) in
flood (50°) measured at 5m (16.5 1)
distance

Director from Sachtler.

The Director Series for tungsten haioge

bulbs are available in 300 W, 650 W, 1 kW
id 2 kW. All Sachtler Direcic " Lights are

setiing new stancards, and feztur

@ Smooth focusirg lamp base running
cn linear bearirgs 10 provide trouble
free operation

B Fowerful convection
long bulb life

@ Housings made of die-cast aluminum
for ghness and light weicht

B igh efficient light traps preen: light
eakage for fast and easy light setting

olea design f

See for yourself t e f
Director Fresnel L ghting. Call = write today
for more information and the locat f

you™ nearest Sachtier dealer
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would be no dismissals and that any staff
reductions would take place strictly
through attrition. This simple etfort went
a long way toward getting the staff to ac-
cept the technology.

It was made clear
there would be no
dismissals. Any staff
reductions would take
place strictly through
attrition. This simple
effort went a long way
toward getting the
staff to accept the
technology.

In addition to making the automation
announcement to operators and en-
gineers, the news directors and talent were
also informed. To further help meet the
needs of concerned individuals, the sta-
tion sent several staff members to KMOV-
TV so they could observe a robotic sys-

tem in operation. After seeing the system
in action, they returned as enthusiastic
converts.

CBS News and WCBS-TV, New York:
speedy transition

Early in 1991, CBS engineering manage-
ment was directed to automate the
cameras in two news studios at the CBS
Broadcast Center in New York. This in-
cluded Studio 47, where CBS News net-
work broadcasts originate, and Studio 46,
the news and public affairs studio of
WCBSTV. Less than six months later, the
transition was complete.

Although cost control or reduced head
count may have been an underlying goal,
not a single staiff job was lost. Before au-
tomating, each studio had four cameras.
Each still does, but instead of four cam-
era operators, two robotic operators han-
dle each system. The key news at CBS was
no loss of staff jobs.

Fact-finding
From the outset, the aim was to repli-
cate all the actions and moves of the ex-
isting cameras. Extensive meetings were
held with producers, directors, news man-
agement, creative people and technicians.
The goal was to involve them in the proc-

The robotic camera control position in Studio 46 {used for WCBS-TV News), at the CBS Broadcast

Center in New York.
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ess and gain their input.

The engineer assigned to select the sys-
tem vendor and oversee the installation
began by carefully observing the net-
work’s and station’s newscasts. The need-
ed shots were defined as well as how the
directors called for them. The camera
operators, producers and directors were
encouraged to participate early in the
planning process. Not surprisingly, in-
dividuals remarked several times that ro-
botic cameras would never work and
there was still time to stop the project. An
evaluation team of local and network cam-
era operators was then assembled to visit
each robotics vendor. Other automated
broadcast installations were also visited.

Each competing robotic pedestal was
then taken into the lab, one at a time, over
a 6-week period. The demonstrations
provided the opportunity to compare fea-
tures as well as allow the staff a chance
to provide feedback. This kept them in-
volved in the selection process. The final
decision concerned camera operators,
representatives of the engineering depart-
ment and news directors.

The final installation consisted of one
system of four robotic pedestals in Studio
47 and a second 4-pedestal system for the
WCBSTV Studio 46. These systems were
augmented by a pair of existing manual
pedestals, which were converted to pro-
vide automated pan, tilt and elevation con-
trol. A final touch involved the installation
of a remote-controlled pan/tilt head in the
network's London news bureau.

The entire installation uses six control
panels, two each for Studio 47, Studio 46
and control room No. 34. The control
room has optional remote control over the
Studio 47 system, with direct control of the
flash studio and, via a modem, the Lon-
don studio.

Staff training was an
important part of the
conversion process.

Training time

Staff training was an important part of
the conversion process. Camera operators,
directors and studio managers all attend-
ed training sessions. Every camera oper-
ator was offered the opportunity to learn
the robotic system, but it was clear that
although some of them enjoyed the ex-
perience and challenge, others rebelled.
Some operators felt that automation elim-
inated the art and creativity of camera op-
eration. Some also felt that using a
joystick, push-buttons and a graphics tab-
let were too far removed from pan bars,
Continued on page 54
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Continued from page 50
steering rings and hand controls.

mands four cameras in a studio with four
different sets, all of which are used for

Other camera operators saw robotics as
the wave of the future and from the be-
ginning wanted to be involved. Among
those who made the transition, many now
border on being zealots. One cameraman
with 15 years’ experience describes his
new position as the most exciting he has
had.

To this operator, the old way of doing
the news meant trudging back and forth
between the same five shots. He now com-

One cameraman with
15 years experience
describes his new
position as the most
exciting he has had.

The Digital Audio
Cart Machine

eople like the sound il e (B
Pof Digital Audio. J@dﬁ ]E|
It's revolutionized the it _.
way listeners respond to g
radio. Today, 360 Systems'
DigiCart brings consistently
great sound to spots and
ID’s too.
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production values of an ex-
pensive workstation in a
cart-sized format. Seamless
back-to-back cuts. Smooth
fades. Fast and precise editing.
Your production people wil! appreciate its ease of
operation the first time they use it.

But the best reason to go digital is
for quality, and DigiCart delivers on
every count. Rugged Bernoulli cartridges
with a ten-year field track record. Dolby
AC-2 data compression that puts
six times more audio on every

disk. Optional hard disks by
D | | Ca:[t

Hewlett-Packard, with a
250,000 hour MTRBF figure. And

18740 Oxnard Street, Tarzana, California 91356 US.A
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premium audio specs that leave
every other cart machine in the
dust.

At $3,995 DigiCart is the
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stereo cart machine on the
market today. And it's also the
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Call us today for a brochure on
how DigiCart can bring an even
better on-air sound to your
station.
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each news program. Driving four robotic
cameras through multiple moves, while
responding to the director’s calls, setting
up the next shot and trimming. while
keeping an eye out for the unexpected, re-
quires his total concentration. Once pri-
vately concerned about being able to
grasp the new system, he now feels his val-
ue has been enhanced by the greater
responsibility.

So what happened to all the camera
operators at CBS who used to work on the
news? Those who chose not to get in-
volved with robotics are still practicing
their skills behind the cameras at CBS. As-
signed to sports. soap operas and outside
productions, they are still on the job.

General lessons—
get the word out
No one dives into robotics on a whim.
Take your time. About a year prior to tak-
ing any action, announce your intentions.
You might even consider routing articles
about robotic systems from trade publica-
tions to all of those who will be involved.
This may stimulate discussion that could
reveal useful information for your facility
and how robotics can be used.

No one dives into
robotics on a whim.
Take your time.

KMOVITV gave the staff members a
chance to play with the robotics before
they went on-line. One robotic camera was
set up in the production studio for a month
so the staff could get some “hands-on”
time. Station management used this peri-
od to look for potential system operators.
Those who showed the greatest interest
and involvement were selected.

Significant others
Although the camera operators may be
the first to perceive robots as being an im-
mediate financial threat, directors and tal-
ent are also often skeptical.

* Directors.

Directors are often concerned about ro-
botics' ability to match a human operator’s
speed, flexibility, spontaneity and reflex-
es. Will converting to robotics entail a loss
of quality? Will having fewer hands in the
studio hurt production? What about safe-
ty? These concerns are natural and they
need to be addressed so you can get the
director's support.

Many directors have found it advanta-
geous to continue to call each shot as
though they still had four camera opera-
tors — Camera one, 2-shot left, Camnera
two, 3-shot right. Robotic systems do re-
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T! e robolic camera control position in the news studio at Detroit’s WIBK-TV conirols three fully
a: romated pedestals.

quire directors to be more precise as they
call for each shot, most of which are
preprogrammed into the system. Even so,
they can still “talk” to each camera as if
it was manually controlled.

One advantage of human camera oper-
ators is that they can follow the talent, If
th= talent shifts in the chair, or leans, a hu-
man can follow and still frame the shot.
Robotic systems that automatically pro-
vide similar capabilities are still in proto-
type form. For now, it is often easier to
control the talent’s position. Some facili-
tics ask anchors to move their chairs to
th= spot they find most comfortable. The
cl airs are then attached to the floor with
rails.

* Talent.

_xpect some of the on-air talent to feel
s¢ e initial uneasiness as free-navigating,
ca nera-bearing pedestals move across
their field of vision while they try to con-
centrate on the prompters.

Jne newsman reported that he missed
the human contact, the give-and-take with
the camera operators. A little time with
the system will overcome these probtems.
Perhaps because of too many science fic-
tion movies about robots gone amuck,
soime have expressed concern about safe-
ty. After all, a self-propelled pedestal
ecuipped with a studio camera, viewfinder
and prompter weighs approximately half
a ton. However, with a maximum floor
sp-ed of about 10 inches per second plus
se\eral layers of safety systems, the hard-
ware will soon prove non-threatening.

Eye in the sky
ot all facilities locate the robotic con-
tro 5 in all the studios where the cameras
are in use, The WIBKTV robotic system

had to be used for multiple productions
including news, public affairs regionally
syndicated shows and a weekly religious
program. [f that wasn't tough enough, the
shows took place in three different studios.
This meant that the operator had to use
the robotic cameras to look at each other
and the set in order to know where every-
thing and everyone was. The solution was
the addition of fixed over-head-mounted
CCTV cameras.

Experienced operators
suggest that robotic
operators can’t be
intimidated by gadgets
and buttons. They also
should be able to put
everything out of their
minds except the task
at hand.

Operating much like a security system,
these cameras give the system operator
a bird's-eye view of the set. This makes it
easier to keep track of where the pedestals
are, where the talent is and to observe
changes as they are made. The overhead
cameras also eliminated the need and ex-
pense of adding extra control systems.

Stunt flying
What kind of camera operator makes
the best robotic operator? Experienced
operators suggest that robotic operators

WWW.americanradiohistorv.com

can't be intimidated by gadgets and but-
tons. They also should be able to put
everything out of their minds except the
task at hand. They may find that while the
director is calling for the next shot or ask-
ing to modify the current on-air shot. a
script person is walking where a pedestal
is going to move, and that the taler.t has
wiggled out of the shot. The operator’s
concentration has to be complete and
constant.

Good robotic operators will learn to
stretch their operating envelope to do
everything the directors demand. This
translates into taking advantage of the sys-
tem to perform moving dolly shots with
simultaneous pans, tilts and zoom on the
air — live. Not everything is possible, even
with robotics. Sometimes a director may
call for a shot that will take longer to get
than the robots ailow. This makes advance
planning essential.

Exciting conclusion

The decision to install camera robotics
must take into account the people who
will be affected. The decision to use ro-
botics should be shared by the station’s
management, chief engineer and produc-
tion manager. To work. camera automa-
tion needs everyone's support and use.
Once the management team decides to
use the technology, it's time to get the
users involved. This means bringing the
camera operators, directors and talent into
the process. Leaving those who must use
the equipment out of the loop only cre-
ates fear, uncertainty and lengthens the
time required to get the system up and
operating at the quality levels that are
possible.

Selecting the right system is not as com-
plex as you might imagine. There are only
three vendors, and each company's ap-
proach to camera robotics has its own ad-
vantages. Start by understanding thor-
oughly your own production require-
ments. Then list the essential. nice-if-you-
can-get-it, and not-needed features.

Because the technology is so new, it's
worthwhile to visit other automated stu-
dios. Study how the equipment works with
the staff. Ask them how they feel about
the system. Does it perform as needed?
Is it reliable? Are there things the system
can't do? You may find that those who
work with modern robotic systems are the
technology’s best proponents.

= For more information on camera robot-
ic systems circle Reader Service Number
544. ]
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D-3 ACQUISITION

IS JUST THE
START OF
SOMETHING BIG.

Panasonic D-3 is the only system that 100 times normal; a special edit guardband
Jives television producers the quality and reliabil-  provision assures accurate editing every time and
ty of digital technolcgy from start-to-finish. maximizes tape interchangeability, VIR to VTR. A
Panasonic's D-3 system starts with a family ~ special audio recording system and a flying erase
of digital processing cameras including the head allow cross-fades, V fades and the conven-
AJ-D310 camcorder, the AQ-225 Studio/Field tional editing techniques that fine programs
Jigital camera, and the highly require. Plus, Panasonic D-3

successful AQ-20, the world's
rst all digital precessing
zamera. The D-3 system
nctudes a truly field-portable
racorder as well as a state-
Of-the-art studio VTR, the
1J-D350. Now, each and
every producer—from sports,
0 programming, to commer-

recorders support 4 channels
of PCM audio. RS-422 control,
thorough attention to connec-
tivity, and easy interfaces to
digital as well as the anatog
worlds, assure users of
smooth systems integration.
Panasonic D-3 is
already off {0 a great start. It's

ials—can originate in DIGITAL FINISHING FOOM the official video recording
igitally recorded video. system for the proeduction of
For Panascnic, a fully digital camera/ the Games of the XXVth Olympiad in Barcelona,

ecorder is just the start. D-3 post-production on and the chaice of prestige broadcast producers
1e AJ-D350 is exactly what post-production here and abroad for drama and sporis program
chould be—precise and agile. While a newly production and post-production.
cleveloped 8-14 Channel Coding approach to Panasonic D-3 proves an adage known to
composite digital assures excellent pictures, producers everywhere: The only thing as import-
<nuttie speeds provide viewable video at up to ant as a great start is a great finish.

Otficial Video Equipment Sponsor 1992 Olympic Games

For more information call: 1-800-524-0864 f) -
= 2+l Panasonic
L wision of Malsushila Electric Corporation of America

C - e Panasomic Way. Secaucus. NJ 07094
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The digital radio
station

The Bottom Line

The word ‘digital” has an
alluring quality in audio cir-
cles today. But its value be-
yond that of pure buzzword
is subject to debate. In the
creation of today’s “hybri-
dized” analog/digital broad-
cast facilities, some have dis-
covered that integrating
digital audio can be a "I-step-
forward, 2-steps-back” proc-
ess. Conversely, others have
experienced astounding im-
provements in their station’s
guality, productivity and flexi-
bility by making more ap-
propriate choices. Clearly, the
path from analog to digital
warrants carefully guided
steps.
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By Ken Tankel

Is the age of the “‘thoroughbred” digital facility upon

us?

Can a true digital radio station be built
today? What equipment would be neces-
sary? What benefits would it provide? Giv-
en the economy, would such investment
be prudent?

These are a few of the questions that may
occur to you in your quest for the total dig-
ital radio station. You can find some an-
swers by looking at digital audio’s past,
present and future.

The past

For the last several years, some parts of
the broadcast environment have routine-
ly used digital audio equipment. (See Fig-
ure 1.} Digital reverb and effects systems,
recorders, samplers, time-compressor/ex-
panders, broadcast delay systems and
even telephone hybrids deiiver features
and performance previously unattainable
by analog devices.

One important factor in making some
products (and not others) so successful and
welcome in the broadcast facility is a good
user-interface. New technology should be
accessible and practical. It should not
make us change the way we work but
rather should fit easily into our habits,
making it simpler to achieve our creative
goals. Many digital systems help us work
faster and with greater economy.

The present
Today, some digital audio products (ef-

Tankelanrecwr of technical operations, East Coast region,
for CBS Radio, Philadelphia.
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fects units, CD players) are so widely used
that they are barely perceived as new
technology. These products are reasona-
bly priced. user-friendly and taken for
granted.

But other devices have been introduced
that are not yet used with this level of
comfort at the typical radio station. Some
have just not had the time. Cthers have
required the hefty {and risky) investment
in a wholesale system replacement, as op-
posed to the piecemeal component up-
grades previously encountered. And many
new devices simply haven’t gone through
the maturation process necessary to make
them useful professional tools. A close
look at some of these product areas can
offer some perspective on the current state
of digital audio arts for broadcast.

Digital audiotape (DAT)

DAT, like the CD before it, is still in tran-
sition from a consumer product to a truly
prolessional one. Excellent audio quality
along with truly impressive value for ar-
chiving, field recording, time shifting and
playback for air are among the attributes
that make DAT a viable consideration
when outfitting a facility with digital tech-
nology.

But DAT’s present limitations in editing
and post-production must be reckoned
with. Only now are the first truly flexible
DAT production systems becoming avail-
able, and they are still somewhat expen-
sive. Difficulties in direct digital transfer
cannot be ignored, either. Consumer ma-
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chines (and even a few "pro” units) with
SCMS copy protection have no place in the
broadcast facility. You may not use the dig-
ital input/output (D1O) capacity of the ma-
chine today (and so may not notice these
shortcomings immediately). but you will
in the future. Other DIO incompatibilities
on AES/EBU and 8/PDIF ports may also

be encountered, especially hetween units
from different manufacturers.

Digital
“cart machine replacements”
Despite all of our grousing about cart
machines over the years, none of the sys-
tems that have been introduced as “cart
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Figure 1. A block diagram of a tvpical radio station’s signal path, showing components where
today s digital audio technology is generally advantageous.

machine replacements” have lived up to
expectations.

The familiarity and longevity of the cart
format makes it hard to give up. especial-
ly with the extensive commitment (to a
successor of uncertain life span) that such
a move would require. In fact, recent
trends indicate that there might not ever
be a universally accepted, “discrete” hard-
ware replacement for the cart, but that it
will be supplanted by a more “global” tran-
sition to one or another kind of mass stor-
age system.

Digital audio workstations

Digital audio workstation systems offer-
ing multitrack capabilities can entirely
eliminate the multitrack recorder and con-
sole from the broadcast production studio.
This means less space. less wiring and low-
er costs when a productien facility is in-
stalled.

Audio quality is improved hecause re-
cording, mixing and editing all occur in
the digital domain. You also can preview
and undo edits, slide tracks independent-
ly in time and overlook generation loss.
Furthermore, there is no multitrack tape
stock. no head wear. no alignments and
no moving parts. The cost savings in parts.
materials and maintenance can be sig-
nificant.
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Some systems include a variety of audio-
processitg functions, minimizing the need
for external effects. It may also be possi-
bie to eliminate the studio console al-
together. Many systems also allow net-
voarking, which is essential for broadcast
applications.

Data compression

The recent developiment of digital au-
dio bit-rate reduction (data compression)
alzorithms has opened a new world of
pussibilities for broadcast, such as digital
950MHz STL channels, or program trans-
mission on fractional T-t. DS0, ISDN and
Switched 56 telco lines. An increase in the
number of channels-per-transponder for
satellite program distribution has also
evolved, as have various removable and
hard disk recording systems.

.ventually, these compression sysiems
w |l be employed in digital radio broad-
casting for direct delivery of digital audio
10 1he consumer. Meanwhile, how do these
te-hnologies fit into our evolving digital
ra lio station? More specifically. how will
avdio signals fare after passing through
multiple generations of such compression?

Digital STLs and RPUs
you have serious signal-strength prob-
leins on your microwave ST1., and phone

lines are a sonically inferior. unreliable and
costly alternative, then a digital STI. may
be the answer. A digital link may require
only 10mV for full quieting, 10% to 20%
of the signal strength required for mini-
mum performance from an analog link.

A typical production
studio is a hybrid of
digital and analog
audio technology.

Broadcasters who have already installed
this equipment have found it to he an ex-
cellent investment. Here the digital system
solves a problem that cannot be solved by
analog equipment. But the broadcaster
who does not face these problems proba-
bly will not find a good reason to convert
to a digital STL systemn. These systems cost
more than the analog equivalent and the
data compression used may introduce
some audible artifacts under certain con-
ditions.

If multichannel STL/TSL. is required (for

CALL 1-860-937-7171, EXT 300 FOR THE DEALER NEAREST YOU.

main and SCA audio to get to the trans-
mitter and satellite and RPU audio to be
returned from the transmitter site, plus re-
mote control and communications lines),
consider telco Tl (also called DSI) serv-
ice. If it is available, a ‘Il (or fractional T-
1) digital transmission system can offer
such multiple. bidirectional data and au-
dio paths between sites, typically at a cost-
effective rate.

When considering a digital STL in the
context of the digital stereo generators in-
cluded in some new audio processors and
the recently introduced digital FM exciter,
there may soon he a number of analog-
to-digital conversions that could be elimi-
nated. al! occurring downstream from the
studio. This area is currently under inves-
tigation by several manufacturers to pos-
sibly establish a standard interface for
broadcast use.

Hard disk storage systems

A growing number of systens are avaii-
able that can store commercials, jingles
and music on hard disk for direct playback
to air. Because CD-quality digital audio
generates so much data. these systems of-
len use some type of data compression.

Consider how well these might interface
with any existing computer systems and
work routines at your station. (As a

Circle (30) on Repiy CW
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part of this process, establish who will be
responsible for executing this eventual in-
terface.} Also evaluate the audio quality
of the system. Not all data compression al-
gorithms handle all audio equally well. Re-
member that more data compression/
expansion cycles might be encountered
downstream.

Digital consoles

Digital consoles have recently found
their way into film, video/audio post-
production, live theater and music produc-
tion facilities. The audio specifications, fea-
tures and performance of some units are
spectacular. Other useful elements include
space savings from "virtual control” (e.g.,
one assignable equalizer for 16 inputs), au-
tomation, computer and MIDI interfaces
and massive expandability. Some even of-
fer a hybrid of analog and digital inputs,
with flexible routing, microphone muting
and provisions for remote control.

Digital consoles that can match the fea-
tures found in a premium 24-input analog
broadcast console can cost three to 10
times more than the analog equivalent.
Meanwhile, your facility’s audio quality
may not be significantly improved. Their
cost alone prevents routine use in today’s
radio broadcast environment.

Recordable CDs

Recordable CDs may provide some sta-
tions with great archiving ability, but less-
expensive DAT technology will also give
this ability. Nevertheless, for true random
access of disc media, and for stations that
air CDs directly, this technology could al-
low analog audio sources to be transferred
to the CD format, eliminating the decline

RECOREY | RECNRD | B LD

BT Fol. &

in quality inherent in carts and LPs.

For group owners with significant mu-
sic crossover among their stations, the
recordable CD could be a good means of
exchanging material in a format that is
directly playable on air. Program syndica-
tors might also consider it for program dis-
tribution. However, at $30 or more per
blank disc, these uses may not prove prac-
tical, especially because small runs of
manufactured CDs are now surprisingly in-
expensive. In addition. current recordable
CD systems are of the write-once, read-
many (WORM) format, meaning that the
media cannot be erased and reused. {It
also means that there are no retakes when
recording one.) The current cost of CD re-
cording hardware also makes them cost
effective in only a few broadcast appli-
cations.

Digital broadcast processors

A few digital processors for the broad-
cast air chain have recently been intro-
duced. Digital technology has no great fi-
delity advantage over analog in this area
of processing (see “Digital Audio Process-
ing,” July 1991), but it can offer addition-
al elements of control. For this reason,
some signal-chain elements in this new
crop of devices remain analog but under
digital control.

This facility provides unprecedented
ability for customizing a station's (or a
group of stations’) sound and retaining it
consistently. Changes to “the sound” that
may be under consideration can be direct-
ly A/B compared with the current set-
tings. Some systems can be remotely con-
trolled from a PC via modem. (Password
protection is included.)

EAR L slEREL. |
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The future of digital audio production may look something like this. (Courtesy of Symelrix.)
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Probably the most useful function of
these processors is daypart processing, by
which a station’s signal processing can be
tailored to the time of day or the program

type.

The future

The short history of digital audio prod-
ucts shows that the performance and fea-
tures of a product take some time to de-
velop and that performance and price
improve after the product has matured.
Many of today’s digital devices exceed the
capabilities of analog systems at a reasona-
ble price. Some have already become
quite indispensable.

Analog systems still
offer a
price/performance
combination that can
satisfy broadcasting’s
requirements.

It is also clear that the current depth of
product offerings is not yet sufficient to al-
low hroadcasters to build a complete, end-
to-end digital audio signal path for a ra-
dio station (although this should be the
eventual goal of every facility). Meanwhile,
analog systems still offer a price/perform-
ance combination that can adequately
satisfy radio broadcasting’s requirements
in many areas.

An area requiring particular attention
in the future on the manufacturers’ and
the users’ parts is that of digital signal in-
terconnection. As more successive com-
ponents of the audio chain become digi-
tal, these units' DIO capacities will become
increasingly useful and important.

Some measure of “immortality” is also
offered by digital systems, in that software
upgrades may allow later improvements
without significant cost or upheaval.
“Open architecture” systems may allow
upgrades created by the user or by third
parties to be accommodated as well. Over
time these benefits will become more
widely appreciated.

The road ahead will no doubt yield con-
tinued improvement in digital audio tech-
nology. If you cannot find exactly what
you want today. look again tomorrow —
you'll find it in the digital future.

= For more information on digital prod-
ucts for radio circle Reader Service
Number 548. =
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Go forth and multiply.

Introducing our new ACC
Series: a high performance, easy-to-
use line of cassette duplicators that
offer better specs and expandabil-
ity than any product in their class.

Available in 1/4 track (stereo)
or 1/2 track (imono), these compact,
lightweight units copy both sides of
a cassette at 16 times regular speed.
The control units can duplicate
three cassettes at once, while the
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copying units can handle four. And
they’re so easy to operate and clean
even “non-techies” can do it.

Find out all the ways we keep
ahead of our competition. Ask your

dealer for more information about =

the ACC Series, or call Telex at
1-800)-828-6107.

After all, we may be the leader
in audio duplication, but we didn't
get there by copying someone else.
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High-performance
recording tape
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The Bottom Line

Not long ago, magnetic
tape was the only recordable
storage medium in town.
Today, disk-based media
chalienges its supremacy. But
tape still holds a few uces,
particularly in the
price/performance category.
Meanwhile, tape
manufacturers continually
improve their products to
better serve broadcasters’
needs and develop new ones
to fit the formats of the
future. Not all tape is created
equal, however. A facility’s
choice of product affects its
balance sheets of today and
its legacy of tomorrow.
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By Skip Pizzi, technical editor

Tape performance continues to improve for analog and

digital applications.

Like the Greek god Janus, tape manu-
facturers must always be aware of prog-
ress along both directions of the time con-
tinuum. Just as that double-headed deity
looked fore and aft at once, these media-
makers must keep their eyes on future
competition while also scrutinizing the
continuing performance of their older
products.

Most of these products’ shelf lives takes
place after their initial use, during which
time the consumer expects them to re-
main unchangeable aural documents of
days gone by. So a tape manufacturer lives
the life of a prophet — its product is only
as good as lime proves it to be.

Meanwhile, on the opposite horizon, op-
tical and magnetic disk formats present a
growing challenge in the recording media
marketplace of tomorrow. The random-
access revolution has forced tape compa-
nies to seek any competitive edge they
can muster. Thus, the progress of time
pushes past and future magnetic tape
products to increasingly difficult limits.

New directions

Of greatest concern to tape makers (and
users) today is the future viability of any
recording media that is inherently incapa-
ble of random access. Although earlier
speculation of tape’s demise has proven
premature (see “Is Magnetic Tape an En-
dangered Species?” November 1990), the
number of applications for which magnet-
ic tape is ideal may be dwindling in some
corners of the industry. Nevertheless, tape
manufacturers have taken on the chal-
lenge to optimize those areas where tape

www americanradiohistorv com

still plays a role. In the broadcast world,
these applications remain numerous: ar-
chiving, time-shifting, field recording,
long-form program delivery and broad-
casl. With the exception of the actual pro-
duction and editing processes, the front
and back ends of the broadcast process
are still essentially tape based and are like-
ly to remain so (at least in long-form ap-
plications) for some time.

Although tape may not be the optimum
medium from a production standpoint, it
is often the more cost-effective choice. Im-
provements in this area are also a subject
of tape manufacturers’ continued pursuits.

Finally, because of the growing penetra-
tion of digital and random access systems,
those portions of the process that remain
analog and/or linear access are required
to perform to their utmost ability. This jus-
tifies R&D efforts today that before may
have been considered unwarranted by
manufacturers.

Goals in
formulation improvements

For digital and analog applications, new
tape formulations have moved along
several frontiers in the recent past in
search of higher performance. First among
these is increased maximum output level
(MOL), which places a lower burden on
playback amplification, traditionally the
most challenging part of the magnetic re-
cording process. [f MOL is increased with-
out a concurrent rise in the noise floor of
the tape formulation, signal-to-noise ratio
is also improved.

Another important parameter is great-
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er particie density. allowing more magnet-
ic information to be carried in a given
area. This provides improved performance
and/or allows lower tape speeds and nar-
rower tape tracks to be used.

Higher rernanence. another goal. refers
to the amount of magnetic energy re-
tained on the tape compared to the ener-
gy applied to it — a sort of “efficiency rat-
ing” of a tape's playback output level vs.
its recording input level.

Reduced spacing loss is a further objec-
tive by which the tape head's physical
separation from the magnetic signals on
the tape is minimized. thereby increasing
high-frequency response.

Moving away from the lab and onto the
factory floor. improved uniformity in
materials and manufacturing is always
sought in the fabrication of tapes. This
pays a number of dividends. including
reduced print through, noise and distor-
tion, as well as increased durability. High
uniformity is also a factor in achieving
some of the design goals.

All the materials and techniques chosen
for a particular tape formulation have the-
oretically ideal parameters, but actual
products and processes will occupy a
range of such values. Minimizing the devi-
ation within this range (narrowing the bell
curve) provides results that more closely

The trend toward increused recording density is clearly visible in these magnelicaily “developed”
micrographs. Al left. a 50x magnification of Betacam’s component analog format is shown (dar-
ker tracks are C. lighter trucks are Y). At right, the component digital D-1 format is shoun at

the same magnification. (Courtesy of 3M.)

approximate the hypothetical perform-
ance limits.

For example, the narrower the range of
particle coercivity (the amount of energy
needed to reorient a domain’s magnetic
polarity). the less print through will result
from low-coercivity (or easily magnetized)
particles being affected by neighboring
tape layers. In another case, the more uni-
form the coating thickness, the lower the
spacing loss and the less modulation noise
caused by “bumps” in the tape surface. Fi-
nally, the more uniform the physical align-
ment of particles in the tape, the more
closely their domains’ magnetic axes will
align. and therefore the greater the addi-
tive effect any coherent magnetization will
have (i.e., higher MOL).

Other interactions can also occur be-
tween many of the separate design par-
ameters previously mentioned. Increasing
remanence while holding other things
equal will naturally increase MOL. as well.
Improving particle density while other fac-
tors remain unchanged will raise rema-
nence and therefore MOL, and so on.

Finally, the costs of materials and man-
ufacturing processes are also an issue in
this complex function. as are considera-
tions of downward compatibility (when
they apply). Each of these factors plays a
role in the careful compromise of a mag-

The only certainty about the future is that things will change ... the economy,

technology, styles that dictate your business. That’s why Graham-Patten Systems
designed the D/ESAM with virtual flexibility ... to deliver what’s needed today

and adapt to changes in the future.

B The O/ESAM (Digital Edit Suite Audio Mixer)
handles digital and analog audio together, and
can be easily reconfigured or upgraded to
accommodate your changing needs.

B Compact packaging allows the O/ESAM to fit
into the most crowded spaces giving editors
a clear view of the panel and easy access
to the controls.

B D0/MEM memory offers a wide range of storage
and transfer capabilities. It's designed to be
compatible with the various methods used by
edit controllers to handle switcher set ups.

@ DATS (Digital Audio Transmission System) lets
you distribute digital audio throughout your
facility over coax. An affordable solution to an
emerging problem.

For more information contact Graham-Patten
Systems at 800-422-6662

B A virtual input matrix lets you define how
audio signals are used, eliminating the need
for hardwired patch bays and routing.

B |ike ail Graham-Patten mixers, the D/ESAM
operates with any edit controller using
£SAM 1l protocol.

B The O/ESAM is designed specifically for
videotape editing. Switcher-like styling
makes it intuitive to operate for any type
of work from off-line to auto assembly.

Winner, 1990-1991 Emmy Award
for Outstaniling Achiesememt
in Engineering Development
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netic tape's formulation.

Attaining these goals

lo achieve this increased uniformity
(and other improvements), new materials
and methods of fabrication have been de-
virloped. Lqually heightened sensitivity in
n 2asurement and testing has been simul-
taneously required, as shown by the
micrographs in this article.

As a result of this research. most of the
new formulations have moved away from
oride-hased magnetic materials to pure
metal particles (MP). This has allowed the
hi sher densities, remanences and unifor-
m ties desired. along with reduced spac-
inz losses. But it has also required higher
ceercivity, resulting in increased demands
or record- and erase-circuit amplifiers and
he ads.

Vost recently. even greater improve-
1w :nts in these areas have heen achieved
bv removing the traditional binder from
1l - tape-coating process. {The hinder is a
glue-like substance used to bond the mag-
netic particles to the plastic base materi-
al of the tape) In this new approach.

extremely thin magnetic layer. This meral-
evaporated (ME) methed provides superi-
or densities and uniformities. allowing fur-
ther performance enhancements.

The thinness of an ME tape's magnetic
layer can be advantageous for the high
densities of video and digital recording.
The reduced depth of its magnetic layer
minimizes spacing loss because all mag-
netic signals are kept near the surface and

therefore closer to the playback head.
(Contrary to earlier beliefs about magnetic
recording depth, which held that higher
frequencies are recorded only near the top
surface of the magnetic layer, more recent
study shows that they are in fact recorded
throughout the depth of the tape hut that
playback heads are only sensitive to them
at close proximity.)

But the thin layer of the ME process
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metallic particles are vaporized in a vac-
uum chamber, whereupon they perma-
neatly stick to a specially prepared back-
ing in a "binderless” bonding process. A
protective coating is later applied to this

Dugital video formats 1-1 (left) and D-2 (right) are compared at 100x magnification. Note [)-I's
guardbands and uniform azimuth relationship. whereas D-2's alternating azimuth recording al-
lows the elimination of guardbands. providing greater density. -2's helical tracks actually over-
lap stightly, as shown at hottom right. Effective track widths are nearly identical between for-
mats, hut D-2s linear tupe speed (5.18ips) is less than half of D-I's (I1.3ips). (Courtesy of 3M.)
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renders it more vulnerable to physical
damage from scratching, especially over
repeated plays on rotary head hardware.
The protective coatings used over ME
tapes’ recording layers can help, but work
on improving these formulations’ durabil-
ity continues. Some metal particle tapes,
such as those used in DAT cassettes, are
also “encapsulated” by a protective coat-
ing to shield them from rigorous handling.

Applications in broadcasting:
analog and digital, audio and video
The improvements offered by new for-
mulations have found their way into sever-

al real world applications. (See Figure 1.}
Yet significant differences exist between
digital and analog formats’ requirements.
Further distinctions occur between audio
and video applications within each camp.
As new formats develop, tape manufactur-
ers must continually expand their catalog
of offerings.

In many ways, analog recording is a
more difficult challenge to the tape mak-
er because of the direct and wideband ef-
fects of magnetic recording’s inherent non-
linearity on the audio or video signal. Con-
sider also that many analog video formats
use helical scan for video and stationary
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Start Routing D2 for Less Than '$6_,OOO,
Then Grow As Far As You Like.

DYNA MITE Idea.

Don't be fooled by its compact size. DYNAIR's DYNA MITE is much more than a
versatile, inexpensive, DZ broadcast and production router.

Not only is it available in serial D2 for less than $6,000, DYNA MITE is so flexible it's
also available in Hi Res, RGB, Component, HDTV, NTSC or PAL video, and wide band
TC, with two level control. Built-in control panel with readout is standard.

But don't stop here. This modular little DYNA MITE system can grow from 10 x 10 to
20 or 30 x 10 video, audio, or 10 x 10 audio/video in only two rack units. Want a lot
more switching power? Expand from DYNA MITE to board interchangeable
DYNASTY, our top-of-the-line 1000 x 1000 switcher.

And if analog is your interest, imagine a 10 x 10 40 MHz video/audio switcher with
local control standard for tess than $6,500. No one else can touch that.

We've been building our indestructible switchers for over 35 years.
Call 1-800-854-2831 to learn about DYNA MITE staying power.

DYNAIR o4

DYNAIR Electronics, Inc.
5275 Market St.

San Diego, CA 92114
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head(s) for audio, meaning that two differ-
ent effective write speeds are used on the
same tape. The move toward AFM and
PCM audio has lessened this requirement
and significantly improved audio quality.
Furthermore, the wide variety of bias
levels and frequencies, record-head gap-
widths, standard recording levels and tape
speeds used in analog recording present
a formidable range of conditions under
which a tape must perform adequately.
Because digital formats use saluration
recording (record current applied to the
tape is at a constant, maximum level), bias
is not required. Digital recording’s tape
speeds, record levels and other parameters
are also typically fixed (or at least min-
imized in their variation compared to ana-
log formats) to reduce the variables and
compromises encountered by a tape man-
ufacturer for such a format. The biggest
difficulties faced in a digital tape’s formu-
lation are high density, low dropouts and
stability over time or repeated playings.
Recording tape’s requirements are also
substantially different between the audio
and video worlds. Unlike the “format du
jour” of the video marketplace, new au-
diotape formats have been developed at
a more moderate pace. The continued
popularity of open reel audio formats
minimizes the complex processes needed
for design and manufacture of cassette
shells. DAT is the only new cassette-based
professional audio format that has been
introduced recently. But the last decade
has brought a variety of analog and digi-
tal cassette formats for video to the mar-
ket (with more expected soon).
Meanwhile, improvements in analog re-
cording hardware have liberated tape
manufacturers from some of their previ-
ous limitations in tape-formulation design.
For example, some new analog audiotapes
have foregone the earlier restriction to re-
main bias-compatible with previous for-
mulations, thereby providing significant-
ly improved performance but at different
bias levels from earlier products. This is
acceptable because newer recorders are
typically equipped with switchable bias
settings and/or automated bias adjust-
ment. (Earlier manual bias readjustments
were particularly distasteful to the mul-
titrack user — changing tape types on a
24-track system could take half a day.)
Some newer machines also exhibit un-
precedented headroom in their record and
playback electronics, allowing higher MOL
to be designed into a tape without risk of
increased distortion occurring in record-
ers that exploit this feature.

Showing their age
In the past few years, a number of sig-
nificant aging problems have been noticed
on audiotapes, particularly on those of
early 1980’s vintage. These difficulties
have not been limited to any particular
Continued on page 83
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like a laser is just a light.

This is no ordinary matrix intercom system. This is a true all-digital system.
It’s fully programmable, user likeable, and makes interfacing a breeze. Just the way it should be!
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installations; and virtually no two are alike. That’s guaranteed flexibility!
Matrix Plus is designed from the user’s perspective. It's the kind of system you can grow with
because we made it easy to program and reprogram.
And we’'ll even pre-program your system to order. All it takes is a pair of wires to get connected.
We call it digital matrix intercom. You'll call it incredible!
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Fundamentals of studio
grounding

Courtesy B&B Systems

The Bottom Line

The primary reason for
providing a good grounding
system is for personnel safety.
A second is to ensure a high-
quality signal. It takes diligent
engineering to produce these
results, because designing a
proper ground system requires
careful coordination between
the building electrical needs
and the needs of the signal
system. A facility that is
either unsafe, or that
produces noisy, distorted
signals, can be a pain in the
financial backside.
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By Richard Majestic

Proper grounding ensures safety and low electrical noise.

The National Electrical Code (NEC) de-
fines ground as a connection, whether in-
tentional or accidental, between an elec-
trical circuit or equipment and the earth
or some conducting body that serves in
place of the earth.!

Good grounding is crucial for the finan-
cial and technical success of any facility.
If the accidental path for current men-
tioned above includes an employee, then
the issue of liability is raised. If the inten-
tional path prevents stray electrical fields
from contaminating your product (audio
or video signals), then you get an edge in
the market.

This article will overview the issue of
studio grounding. It will address some of
the basics to follow and will explain some
of the problems a poor ground system can
cause,

Safety first

The most important ground in any fa-
cility is the building electrical safety
ground. Its purpose is to shunt quickly to
earth stray voltages, especially those
caused by equipment failures, such as
short circuits.

All of the electrical equipment in the fa-
cility should connect to the electrical safe-
ty ground. This is often done by means of
the U-shaped tabs found in most electri-
cal outlets. Voltages that occur on these
tabs follow the third {green) wire con-
tained in most electrical cables to a ground

Majeslit;' is chief of the Special Projects Division. Voice of
America, Washington, DC.
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bus in each electrical breaker box.

All of the ground buses connect to a pri-
mary ground poinl. This is the point at
which the building makes an intentional
electrical contact with the earth. The pri-
mary ground point should be located at
the building power service entrance
ground and should be connected to a con-
ductive water well casing or municipal wa-
ter system.

In a larger building, the primary ground
point should connect to the building’s pil-
ing supports and/or structural steel mem-
bers that are below grade.

A conductor making connection to the
earth is called a grounding electrode. The
earth is a complex conductor. Resistance
varies with soil moisture content and type.
Ground current flow depends on soil con-
ditions, contact area of the grounding elec-
trode and the frequency of the current.

In some areas it's impossible to have a
good earth connection. Other means of
grounding have to be applied to reduce
noise and provide electrical safety. The fa-
cility could have a potential difference
with respect to earth but have all its elec-
trical systems properly protected and pro-
vide a noise-free environment for all types
of signal equipment.?

Signal ground system
Surrounding us are electrical fields of all
frequencies and descriptions. The 60Hz
AC current with which electronic equip-
ment is powered is a major producer of
such fields. Radio frequency interference
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(RFI} and electromagnetic interference
(EMI) are other examples of these fields,
as is static electricity.

These voltages, although not inherent-
ly dangerous. can impinge themselves into
a facility's signal system where they will
be manifested as noise. A separate. but re-
lated. grounding system is needed to shunt
these stray signals harmlessly down to
earth. This is called the technical ground
or signal ground system.

The building electrical safety ground, if
it has been installed properly, should of-
fer a low-impedance path to earth. How-
ever, when it comes to grounding, elec-
trical contractors do not always take the
path of least resistance. A water pipe
ground, for instance, can vary in its im-
pedance on a weekly basis. Fewer people
are in the building on weekends, so less
water flows. As water sils in the pipe, its
chemical properties can change, affecting
impedance.

Many facilities combat this by augment-
ing the service entrance ground with a
ground system composed of one or more
copper or copper-clad steel ground rods.
These rods are typically '/2-inch in diam-
eter and six to 10 feet long. Ground rods
are installed by driving them into the earth
and by contact with the ground water.

The copper cladding protects the steel

rod from rust. Galvanized rod is not suita-
ble. The zinc in the cladding may become
a sacrificial anode and disappear into the
soil.

A circular trench surrounding the rod
may be filled with conductive materials,
such as sodium chloride. calcium chloride
or bentonite. These chemicals must be
replenished annually to ensure peak effec-
tiveness.

These efforts will pay off for the low-
noise facility. System noise, caused by ex-
ternal interference, is directly proportional
to the impedance of the ground system
wiring and earth ground impedance.

Ground system wiring practices

Electrical codes define the methods
used for electrical safety ground wiring.
For technical ground wiring, facilities use
their discretion. Many philosophies
abound. but no single method provides all
the answers. However, there are a few
ground rules. If followed, these will elimi-
nate most ground system problems from
the start.

The first principle of proper grounding
is to use good conductors. The technical
ground system must conduct to earth ex-
traneous voltages of many frequencies. To
achieve the lowest impedance may require
the use of a ground strap or bus bar. These

can carry greater current than cable, and
they offer lower impedance to high-
frequency noise due to skin effect.

Next, make connections securely. The
ground system wiring from the primary
ground point to each equipment area must
be uninterrupted and of low impedance.
Connections and joints should be silver-
soldered to ensure permanence. A firm
mechanical connection. such as an ap-
propriate electrical compression fitting,
may further increase reliability.

One interesting technique is Cadweld
welding. The Cadweld system eliminates
the need for heat or power sources in
making ground connections. (See the re-
lated article. “Cadweld Process,” pg. 76.)

A home run system will provide the best
results. Although this implies that each
piece of equipment has an independent
wire back to the central ground point, this
is seldom practical. Instead, ground each
piece of equipment to a local ground bus
bar. A copper bar 2"x12"x /1] tapped
with size 10-32 holes, will provide a con-
venient grounding plate for each control
room or equipment rack. The wire be-
tween each piece of equipment and the
local bus bar should be at least AWG-10
copper (solid or stranded) and no more
than 10 feet long. These ground wires
should be insulated and color-coded green

SDR-400

SERIAL DIGITAL ROUTING SWITCHER
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to prevent mistaken identity. Terminate

vach wire with a crimp-on spade connec-

tion. Coat the screw and connector with
licon grease before tightening.

Connect each local ground bus to the
ground strap or primary ground point with
stout cable, AWG-4 or larger, again insu-
lated and color-coded green. Ground au-
dio signal wires at the low-impedance end
only.

Stray electrical signals and interference
rust not couple into signal wiring. To

void this, most professional devices inter-
connect with shielded cable. As stated
carlier. the lower the impedance of the

round system, the more electrically quiet
the facility. To shield the cables from stray
fields, connect the ground at the source,
which is typically of lower impedance
than the destination.

There is one exception to this rule. The
snield wire in a balanced microphone
niust ground only to the microphone pre-
amplifier. This prevents ground currents
from contaminating the low-level micro-
phone signal. Figure 1 shows how this
vwould be implemented in a typical audio
console. The grounds from the micro-
p-tones to the pre-amplifiers are connected
2! both ends. The wires from the pre-
amplifiers to the console inputs connect
a the source (pre-amplifier) ends. The con-

sole’s outputs would be grounded at their
source (the console).

Glitch, tickle, pop:

about ground loops
Why not shield the system completely
by connecting grounds at both ends? If
you did this, it could create a particularly
vexing noise source called a ground loop.
Every piece of equipment can develop
static or electrostatic potentials. This can
come about because of faulty bypass capa-

citors, induced voltages in metal parts near
the equipment's power transformer or
several other sources. If the drain wire in
an audio cable connects at both ends, and
there is a difference of potential between
both pieces of equipment, current will
flow. The return path for such currents will
be the ground plane of the facility, hence
the term ground loop. (See Figure 2.)
A ground loop can also develop when-
ever there is more than one ground path
between a piece of equipment and the in-

-
AUDIO
CONSOLE
I l
AUDIO INPUTS PRE-AMPS MICS
MOST AUDIO
GROUNDS CONNECT — SIGNAL MICROPHONE GROUNDS
AT THE LOW-IMPEDANCE S —— CONNECT AT BOTH
(SOURCE) END ENDS
X BREAK

Figure 1. Audio grounds are nearly always connected at the low-impedance end, which is the
source. This facilitates draining interfering signal 1o ground. The one exception is microphone
pre-amplifiers, which are grounded to the pre-amplifier chassis because of the low (- 60dB) mic

I_evels.

The video si

onal

that 1t can't handle
hasn’t been mvented yet.

Before you invest in a routing system, look a bit into the future. Even five years
nto the future. After all, EDTV and HDTV aren't far off. And who knows what's

coming next?

Which is precisely the reason we created the SDR-400. It offers a totally

transparent signal in todayv's formats. But more than that, it gives you the
Hexibility to upgrade into tomorrow’s changing technology.
Add to that BTS service and worldwide support, and you
ave the best digital router available today,

tomorrow, and beyond.

BT

SWITCHE H‘\
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www.americanradiohistorv.com

Circle (37) on Reply Card

For more information: 1-800-962-4BT1S



www.americanradiohistory.com

DEVICE A DEVICE B
\ =~
Q > LOW EMF
EMF
(P e )
SIGNAL - -

Y — f

/ GROUND

EMF

GROUND LOOP

Figure 2, A ground loop when stray currents flow between two devices with different potentiais
along the ground system. Grounding only at the low-impedance end can prevent formation of

ground loops.

tended primary ground. These alternate
paths can include the AC safety ground
system, inadvertent touching of equip-
ment or racks that should have remained
isolated.

In some cases, the deck is stacked
against the facility. TV facilities, for in-
stance, can go to great lengths to keep the

Kit |
This simple design kit |
helps you plan and
order equipment

cabinets more
efficiently. Specially

——
II N
o

Cabinet
Design |

designed “Rack Ruler"” lets you
measure electronics equipment for accurate rack
size, With this information, Winsted will design rack
cabinets specifically for your electronics.

Write today or call TOLL-FREE
1-800-447-2257

THE WINSTED CORPORATION

10901 Hampshire Ave. So. « Minneapolis, MN 55438 « (612) 944-8556
FAX: 812-944-1548

Preferred by Professionals Worldwide

audio wiring properly grounded, only to
find that a problem is developing in the
video equipment, which typically is
grounded at both ends. A mixture of
balanced and unbalanced inputs and out-
puts on audio equipment can cause the
same effect.

Ground loops may occur at nearly any

Circle {39) on Reply Card
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frequency. In some cases, the electrical
length of the loop may act as a tuned cir-
cuit. It may act as a receiving antenna and
pull extra distortion into the system. It can
also act as a radiator and emit interference
of its own.

Preventing ground loops can be one of
the most challenging problems facility en-
gineers face. Fortunately, these problems
can be resolved: an orderly and methodi-
cal design approach can prevent most
problems before they happen.

Good AC comes first

Because so many of the noise problems
in a typical facility are caused by the build-
ing's AC feed, this is a logical place to start.
A facility should have a clean, indepen-
dent AC power supply. The transformer or
transformers should be located near the
origination point of your grounding sys-
tem. It is usually best to make sure that
each equipment area has its own separate
power branch circuit dedicated to equip-
ment. Keep these circuits separate from
those that feed lights and utility power
outlets.

In some areas, contrary to code, elec-
tricians have been known to tie the elec-
trical neutral bus to ground. This solves
certain electrical problems. Although it
may be convenient for some electricians,
this practice can create tremendous
difficulties for the facility's signal system
and should be avoided. The neutral bus
must remain insulated from ground.

Signal wiring

Although a properly designed facility
grounding system can eliminate many
electrical noise problems, taking care in
signal wiring can prevent problems from
occurring in the first place.

Use good cable. Use shielded, twisted
pair cables for audio wiring. A high grade
of double-shielded coax should be used for
video.

Inductive coupling of AC and signal cur-
rents may degrade signal purity. Avoid this
by using good wiring techniques. Group
and bundle together cables with like sig-
nals and levels. Useful classifications might
include:

¢ Microphone and low-level transducer
cables

Line level (100mV or greater)
Loudspeakers

Control circuits

Telephone

Video

Computer and digital audio circuits
AC power feeds

Separate the cable bundles as much as
possible, at least four inches.

Separate, enclosed metal trays or race-
ways are recommended for low-noise sys-
tems. If cables must share a raceway, the
following groupings may be acceptable:
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Audio signals

Control. loudspeaker and phone circuits
Video and digital signals

Power distribution circuits

Above all. never hundle any signal ca-
ble of any type with AC power wiring. If
unbalanced audio or video cables must
cross AC power circuits. do so at as close
to right angles as possible. This will mini-
mize the possibility of inductive coupling.

Wiring in high
RF environments

Many facilities include a transmitter,
microwave system or satellite uplink.
These environiments can present unigue
roadblocks to achieving a low-noise fa-
cility.

When audio equipment is installed in
high RF fields, the cable shield may have
to be connected at the non-grounded end
with a low ESR ceramic capacitor. Start
with 0.1uF 100V and adjust the value un-
til best results are obtained. The capaci-
tor provides RF grounding. This helps pre-
vent RI'l from entering the audio
equipment-integrated circuit amplifiers,
while still detaching the low-frequency
ground loop path.

tn high R} fields it mav be necessary to
trim signal cables to a non-resonant length
by adding or removing cable.

From the ground up

Gain a firm knowledge of the facility’s
electrical system. Note how power is dis-
tributed in the building. Be aware of situ-
ations in which different sections of your
facility are powered by different trans-
formers.

Next. ensure that the building ground
is adequate. Seek advice on measuring it
and improve it if needed.

Design the facility ground starting from
the power system ground and working
hack to each piece of equipment. using
good grounding conventions. Follow your
plan while installing the ground system
wiring. In a new installation, or if exten-
sive electrical rework is occurring, provide

MATCH IT! rvoucan

® Top Quality Specifications
® [i-directional Interface

the electrical installation contractor with
copies of the signal system drawings and

documentation. Make the contractor
aware of the signal sysiem noise-free re-
quirements.

If a problem surfaces during electrical
and signal system installation. refer to
your blueprints. Check the design for
suitability. then check that the system as
built conforms to the drawings. Don't ig-
nore the problem or the perceived prob-
lem. It might be a serious flaw that will
he more expensive to correct later.

Record any modifications immediately.
A well-planned and well-documented
ground network will make it easier to
troubleshoot noise problems later. This
can only occur if each ground run or sig-

nal cable shield that can carry ground cur-
rents is known to the technician.

Silence is golden

Onlv carefully planned. coordinated
electrical and signal system engineering
will produce a ground system that can
meet the needs of today’s facilities. Those
who must deal with them know thal a
poor ground is the source of much grief.
You have the power to prevent headaches
and loss of revenue by rethinking and per-
haps reworking your facility fromn the
ground up.

References
National Electrical Code. 1987. 1990

2. R. Morrison, W.H. Lewis. " Grounding and Shielding in
Facitities.” John Wiley & Sons 1990. pp. 1-4. 181190

The Cadweld process joins copper to
copper or copper to steel withoul using
outside heat or power. Figure 1 depicts
the technique used to join a conductor
and a ground red. Powdered metals (cop-
per oxide and aluminum), held in a

COVER
MOLD, 1§ /
\ CRUCIBLE
MATERIAL 4
CADWELD

WELD MATERIAL

’\/

STEEL DISK -
TAP HOLE —

WELD _]
caviTy

GROUND
ROD

Figure 1. The Cadweld welding process
ignites metal powders in a graphite cru-
cible to meld metals with a molecular
bond. User applies spark with flint
lighter.

The Cadweld process

graphile crucible, surround the joint. The
chemicals are ignited by a flint lighter.

Reduction of the copper oxide by the
aluminum (exothermic reaction) pro-
duces molten copper and aluminum
slag. The copper flows over the conduc-
tors, melting them and welding them to-
gether. (The process also works with ma-
terial other than copper.)

By virtue of its molecutar bond, a
Cadweld-welded connection will not
loosen or corrode. Additional Cadweld
metal will sleeve the conductors beyond
the weld itself, providing extra mechan-
ical strength and further protection from
cOorrosion.

The connection’s current handling ca-
pability equals that of the conductor.
Cadweld is a registered trademark of the
Erico Corporation.

Editor’'s note: Figure 1 was adapted from, “How
1o Install Low-Inductance Ground Rods and Con-
nections,” Block, Roger R., Mobile Radio Technol
ogy, Jan. 1986, p.44-46.

® Front Panel Gain Adjustments and Power Indicaror

® Rugged, All Metal Enclosure
® Single or Dual Rackmount
® |nrernal Power Supply

5179a f?'f“

PRACTICAL SOLUTIONS FOR 19 YEARS
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Applied Technology

Conflict resolution

on the Ampex
ACR-225

By William F. Carpenter

The goal of station automation is to re-
duce operating costs while improving ef-
ficiency and accuracy. For most stations,
an automated cassette or cart system can
be thought of not only as the station’s casl
register, but also as the cornerstone of its
automation system. The function of a cart
system is to reduce lahor and operating
cosls, improve spot handling, reduce er-
rors and make-goods. while presenting a
consistent on-air quality.

One way to achieve these goals is
through the use of multi-event-per-cassette
systems. These are automation systems
that store multiple spots of varving lengths
or longer program segments on a single
casselte. Multiple event systems have
some important advantages. They allow
random access to a vast on-line library
{typically more than 10,000 30-second
spots). They also require fewer casseties
than on-spot-per-cassette systems. The re-
sult is a savings in media costs and library
space.

Multi-events/multiple conflicts

Because more than one spot can reside
on a single cassette. there is the likelihood
of playlist conflicts. Two conditions form
the basis of most irreconcilable playlist
conflicts. First. two or imore events are on
the same cassette but reside physically at
different locations. making it impossible
to play them back-to-back. Second. short-
duration events are below the system’s
minimum cycle time for back-to-back op-
eration. The minimum duration factor
varies hetween designs and is predeter-
mined by a transport's acceleration,
threading and cuing speed and the sys-
tem's robotic speed.

The number of available transports also
helps to determine the workability of the
system. For example, if three transports
place a minimum duration requirement
per event of 10 seconds, adding an addi-
tional transport might permit the time to
he shortened to seven seconds. Even with
these short times. program elements less
than the minimum duration time must be
manually assembled onto a buffer copy in

Carpenter is manager. new preduct/market development,
Ampex automated recording systems, Ampex. Redwood

advance of their scheduled air time to
avoid a conflict.

Searching for solutions
Solutions used by some stations to re-
duce potential conflicts include making
duplicate copies of events on other cas-
settes. and instituting a stricter organiza-
tion on the library than would otherwise

he required. These approaches can in-
crease labor and media costs. Therefore,
they are relatively counterproductive.

A different approach to the problem has
been taken toward playlist conflict reso-
lution in the Ampex ACR-225 automated
cassette system. This software utility,
called AutoResolve[TM], implements au-
tomatic detection and correction of play-

TYPICAL PLAYLIST CONFLICT

Playlist

Spot
Duplicate

City, CA Figure 1. Busic example of conflict resolution.
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list conflicts without operator intervention

r adjustment to the playlist.

In advance of airtime, the program com-
vares the selected playlist with the con-
tents of the on-line library. During the
process, it identifies any segments that
cannot be executed as specified. Next, it
precues the events and automatically uses
an operator-designated work casselte to
create a buffer copy of the segments
presenting conflicts during system idle
time. As a result, the station regains un-
restricted access to any portion of the on-
line library at any time. (See Figure 1.)

Reduced spot costs

In today’s network affiliate station, a
realistic library might contain between
1500 and 2,000 individual elements,
counting commercials, IDs, promos, opens,
closes, bumpers and public service an-
nouncements. Because a copy of each e]-
ement is normally kept in an off-line li-
brary, the space for such a library
becomes a major consideration. At the
same time, the investment in cassettes
(ranging from $20 to $70), depending
upon the format {quadruplex, Y2-inch or
D-2}, represents a major investment in
media.

If proper organization and storage of
that many cassettes is difficult for the af-

TYPICAL NETWORK CONFIGURATION

I

= I[

PC/VME BUS CABLE

filiate station, consider an independent TV
station. The count of video elements
needed by an independent station can be
50% to 100% greater than that of the af-
filiate broadcaster.

One of the advantages of the multi-
element automation scheme then be-
comes apparent. Based on D-2 cassettes
of 32-minute lengths, a maximum of 42
30-second spots can be stored on one cas-
sette. Each segment requires an overhead
of 15 seconds: a 5-second header, which
may include a slate; a 5-second tail that
contains black or, for some operational
preferences, the last image of the spot fro-
zen; and an additional 5-second buffer
zone between each cut. If a cassette costs
$65, the price of storage for each of the
42 segments is $1.54, a dramatic reduction
in cost from the single-cut-per-cassette ap-
proach.

Automating the station log

The driving source of a program auto-
mation system is the station log, typical-
ly prepared by the traffic department. The
log for a given period of time may be in-
troduced to the automation system in one
of several ways. [t can be provided as a
printed list, which an operator must en-
ter into the computer. Although this ap-
proach is the least expensive to imple-

ment, it is also a method prone to error
from the traffic department and in the en-
try procedure. More efficient methods in-
clude importing a file into the system by
means of a floppy disk or using a direct
local area network (LAN), linking the traf-
fic department to the automation comput-
er. (See Figure 2.) Either of these latter two
methods means information is entered
into a computer only once. Using a net-
work approach offers the added advan-
tages of bidirectional communication be-
tween the traffic and the automation
system.

Conflict recognition

The first step in resolving contlicts in a
playlist is to determine that conflicts ex-
ist. Conflict recognition begins by search-
ing through the database to determine if
all program elements requested by a log
are listed in the system. Each of a maxi-
mum of 256 cassettes is identified by a 6-
digit number that is encoded on a 2-0f-5
bar code label. The bar code is scanned
by the automation robot when a cassette
is placed into the library and is entered
into the database. it might be useful to
think of the overall system as a warehouse.
Each cassette is a storage shelf contain-
ing a group of products. The playlist is the
shipping order that picks a product from

-

g S mm .- ——
EVENTS
MANAGER PC
NETWORK L ¥
— CABLE
="
NETWORK %
CABLE

HOST PC

Figure 2, Typical network configuration.
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a shelf and sends it to the customer. (See

LIST REFERENCE Figure 3.
MANAGER CONDITIONS DATABAGE Within the database, each cassette num-

ber is related to a series of 16-character
alphanumeric house numbers that iden-
tify individual spots. Linked with each
house number or spot is other pertinent
information. such as the start of messase
(SOM) in time code. the location from the
beginning of message (BOM) on the cas-
sette by tape time count. a time of dura-
8" VALIDATOR le§ tion, last play date and the quality of the
last playback.

Following the completion of the inven-
tory check. conflict recognition continues

as playlist requirements are compared
’ with available resources. The standard
l ACR-225 configuration includes three
transports. Options provide for a fourth

transport to be installed. as well as the use
of an external transport operating under
the system’s contral facilities. As the num-
ACTVELIST | o] SCHEDULER |egg———  CONFLICT ber of available transports increases. the
SAEE ] probabilities of conflicts decrease. depend-
ing upoen the other events requested by
traffic. However. if one transport is in-
volved with a recording. it is unavailable
for playback use and the chance of con-
ACTIVE flict rises.
PLAYLIST A measure of successful operation of the
system depends upon the speed of the
transport, that is, its cycle time. Cycle time

Figure 3. Flow diagram depicting the major eiements of the AutoResolve system.
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- PAINT AND ROTOSCOPE

with a system that offers artists the
ability 10 create, adapt and refine
their concepts in minutes, not
hours ! This is a high-end svstem,
make no mistake; one that gives
artists “the fastest brushes ever
seen.” 1t allows vou to make
changes on the fly, quicklv and
casily. Designs, logos, animation,
rotoscoping and more can hiterally
be conceived and created in
minutes - increasing creativity and
cutting down those clernally long
hours for revisions. Plus, this
svstem provides the ability o
create these remarkable looks at a
fraction ol the uaditional costs.

ANIMATE AND COMPOSITE

with a system that can accomplish
multi-layered compositing,
rotoscoping and cel animation,
paint, special effects, real-time 2D
animation and charvacter
genceration. For the technical
curious, it features up to eleven 1K
by TK images, ‘Ll system
architecture and the internal
ability 1o handle up 1o 80 seconds
ol live video with key in real dme.
It has a full library of non-real time
image processing tools - like
metamorphosis and unigue
compositing. Full machine conuol
lets you run analog or digital VIRs
for plavback or recording. 1t is
actually its own edit suite - no
need o run down the hall or e
up an on-line room.

THE VENICE LINE

Only one single device offers all
this speed, freedom, creativity and
flexibility in a unique integration
of pamt, animation, real and non-
real time videographic tools.

Call for information and videotape, or to schedule a demo

GETRIS IMAGES GETRIS IMAGES, Inc.
INTERNATIONAL Usa

23, chemin des Prés - BP 172 3750 Wilshire Boulovard

Zirst de Grenobile Svite 550

38244 Meylan Cadex / FRANCE Los Angeles, CA 90036
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is the total length of time required to re-
wind a tape. return the cassette to its as-
signed location in the library. pick out the
next unit. place it in the transport and ad-
vance the tape to the correct element. The
transports used in this system have a mini-
mum cycle time of 20 seconds.

Making the break tape

As AutoResolve compares the playlist
with the resources, those situations where
a sequence cannot be performed as re-
quested are reported and. at this point,
conflict resolution is initiated. In its auto-
matic mode, the system resotves the con-
flict automatically by using one or more
cassettes (up to 10) that have been desig-
natedras work or buffer tapes by the op-
erator. These are used to record dub cop-
ies of sequential elements that present
conflicts. The system may elect to dub
only those segments that present prob-
lems or to assemble edit a series of events
representing all or a portion of a station
break. The D-2 digital recording format
used by the system for making dubs avoids
multigeneration signal degradation, as er-
ror correction and error concealment help
maintain a high signal quality in the re-
cording and plavback processes.

The practicality of creating entire break

sequences on the buffer tape is determ-
ined by the operation at a particular sta-
tion. How stable are the items listed on the
log? If last-minute changes to playlists are
common. then the approach to making
longer sequences containing complete sta-
tion breaks might be wasted effort.

Different approaches to conflict resolu-
tion may be used in different situations.
For example, sometimes it is practical to
check an entire day's playlist for conflicts.
Other stations may find it more suitable
to resolve a portion of the playlist, such
as the length of time of one engineer's or
operator's shift.

One of the advantages of the LAN con-
nection between the traffic department
and the automation system is the ability
to use the conflict resolution capability off-
line. The tratfic department may check
portions of the schedule before a playlist
is activated. This means that the traffic
department can be aware of pending prob-
lems and consider alternatives even be-
fore a playback schedule is completed.
Only when the schedule is activated by
the operator will the systern begin the
process of making dub copies to resolve
the conflicts.

The first round of verifying a playlist is
typically accomplished prior to signing on-

ST Microsonics Corp. Delay Lines are available in either 11 or 211
madels and feature: Temperatire Stable Delays froun 15 10 256 Us, Low
ANoise (<70 dBe Max), Bandwidths > 15 MUz (HDTV), Low Spurious
(-62 dBe¢ Max) and Low Power (< 300 mwichannel).
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the source.

Call today for more information.

60 Winter Street

Weymouth
MA 02188

Tel. 617.337.4200

Fax 617.337.4208 ' a subsidiary of Signal Technology Corporation

If you've been struggling with the time consuming.
costly and aggravating task ol repairing or replacing
the delay devices which presently existin your
Rroadcast Systems. then ic's time you contacted
ST Microsonics Corp. {formerly Microsonics. Inc.)
I PROVEN PERFORMANCE
Over 30 vears as a supplier
JREPAIR CAPABILITY
All modeis. all manufacturers. past and present
LOANERS AVAILABLE
When vou need immediate service
I NEW MODELS For replacements and new
requirements
When it comes 1o Delay Lines, you need to go to

air with the first program. However, if suffi-
cient idle time exists between the sched-
uled automated events, it is possible for
the utility to resolve any alterations that
may have been subsequently made to the
original schedule. In general, the idle or
standby time defaults to three minutes.
Longer times may be programmed. In this
way. additional sections of the playlist can
be resolved while the cart machine awaits
its next playback activity. For a typical
day’s playlist used in most stations, approx-
imately eight to 10 minutes may be
needed to create all of the buffer copies
necessary to resolve the conflicts.

Last-minute changes

Last-minute changes in a program log
represent a potential hazard under any
condition. A function of AutoResolve,
called edit active, provides the operator
with a means to manually override the
previously scheduled events. In normal op-
eration, a cursor moves through the menu
on the systemn monitor, highlighting each
event as it occurs. Edit active introduces
a second cursor, which can be scrolled
through the available elements to select
and initiate any single-event edit even with
a playlist activated. Although this could
conceivably result in less than optional

82
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resolution of a conflict, the override ca-
pability can mean the difference between
a second or two of dead air, compared to
30 seconds of black, should an element
be missing from the library at air time.

The evolution of automation for televi-
sion has brought many changes to sys-
tems’ designs. One of the most significant
steps in meeting the purposes of automa-
tion is the multi-event cassette system. The
ability to keep multiple messages on each
cassette reduces the number of cassettes
required to store a large number of spot
elements on-line, The total cost of media
is reduced, as well as the amount of space
needed to contain the cassettes. Multi-
event systems have the important benefit
of the shortest usable back-to-back seg-
ments, just as with one-element-per-
cassette methods.

Reduced labor costs

Another advantage of keeping all active
elements available on-line is a major
reduction in labor costs. For example, one
station recently replaced its two existing
automated cart systems with two ACR-
225s. The station realized a labor reduc-
tion of approximately 85%. Originally, the
station required three operators per day,
seven days per week (upward of 160 man-

hours). The current system has made it
possible for one person, scheduled for five
hours per day, five days per week, to at-
tend to dubbing new material into the sys-
tem from an external transport and oth-
er system housekeeping duties, The
operator time no longer required for tape
duty can be used in more productive ways
around the station.

Conflict recognition and conflict resolu-
tion utilities are an effective way to solve
the problem of too many segments in too
short of a time span. The result makes the
multiple-element-per-cassette automation
approach economical and practical, with-
out sacrificing on-air signal quality or pro-
gramming discontinuities.

Continued from page 68

manufacturer, so many in the audiotape-
making community have investigated so-
lutions.

Most of the problems involve binder
breakdown over time, causing portions of
the binder to ooze out of the surface of
the tape onto the heads, guides and rollers
of the tape mechanism. Once accumulat-
ed, the stickiness of the substance impedes
the movement of tape (any tape, even
from perfectly good reels loaded on this
deck later), resulting in an increase of
scrape flutter noise until an audible squeal-
ing accompanies the audio during play-
back. In fast-wind modes, tape movement
can be slowed or even stopped entirely
from the accumulation of these deposits
on lifter posts.

Because the binder deposits are often
invisible, observation of these symptoms
(especially the fast-wind case, which typi-
cally appears first) may send the trouble-
shooter on a wild goose chase, such as sus-
pecting reel-motor or transport logic
failures. In fact, a thorough tape-path
cleaning is all that is required to cure the
tape deck’s ills, but the tape's problems are
another story.

Manufacturers' research indicates that

Continued on page 86

The CD100

For Broadcasters who want
more bang for their buck

Match up a consumer-type CD plaver to a
broadcast console with the CD100
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SBE extends its
worldwide reach

By Jerry Whitaker

The Society of Broadcast Engineers has
signed a cooperative agreement with the
Broadcast Engineering Society (BES) of In-
dia. The agreement, signed in a ceremo-
ny during the first annual BES exhibition
and seminar (held in New Delhi on Dec.
7). marks another milestone in SBE efforts
to build a network of broadcast engineers
worldwide.

The BES has approximately 800 mem-
bers in India. It was founded in 1989 with
the same basic goals and direction as the
SBE.

S.P. Bhatikar, president of BES, signed
the agreement. Chuck Kelly. chairman of
the society's international committee,
represented the SBE. During the ceremo-
ny, Kelly praised the agreement affiliating
BES with SBE as one that will provide for
increased communication and understand-
ing within the profession of broadcast en-
gineering.

The agreement with BES is identical to
documents signed last October with the
Korean Broadcast Engineers and Techni-
cians Association (KBETA), and the Mex-
ican Broadcast Engineers Association
(AMITRA). It allows for the interchange of
public documents between SBE and its af-
filiates, as well as providing for an ex-
change of information regarding the tech-
nical regulation of broadcasting in various
countries. The agreement does not bind
either organization financially, and con-
fers no voting privileges.

Supporting HR3501

Now that Congressman Don Ritter (R-
PA) has introduced HR3501 (the Federal
Communications Commission Engineer-
ing Sciences Qualifications Act of 1991),
its success will in large part hinge on
whether SBE members — and the mem-
bers of other engineering societies — write
their representatives in support of the bill.
A sample letter in support of HR3501 is
provided.

SBE members should also write to the
other members of the House Telecommu-
nications and Finance Subcommittee.
which are listed in Table 1. SBE members
are encouraged to copy Congressman Rit-
Whitaker, a technicat writer based in Beaverton. OR. is vice

e e | e
SBE Update

ter's office on any correspondence they
send to their representative. Congressman
Ritter's address is: The Honorable Don Rit-
ter, United States House of Representa-
tives, 2202 Rayburn House Office Build-
ing, S. Capitol St. & Independence Ave.,

S.E. Washington, DC 20515; telephone
202-225-6411.

This effort represents a challenge for
SBE members. and a significant opportu-
nity as well. Please write your represen-
tative in support of HR3501.

Sample letter

The Honorable {name)

United States House ol Representatives
Washingten, DC 20515

Dear Reprasentative (name):

| am writing to ask you 1o support HR3501, imtroduced by Congressman Don Ritter
on Oct. 3. 1991. HR3501, the Federal Communications Commission Engineeting
Sciences Qualitications Act of 1991, would require that at least one of the five FCC
commissioners have an enginesring background.

As an (engineer/technical person) working in the field of (broadcasting/ 1l

cations). | know that the decisions the FCC must make often involve highly technical
issues, Yet, of the 64 past and present FCC commissioners. only eight have been
engineers. Furthermore, although each FCC commissioner is entitled by the Com-
munications Act 1o appoint three professional-ievel s, only Ce yner Quel:
1o has seen fit 1o select at least one assistant with an engineering baCkground.

| believe the adoption of HR3501 would help ensure that the numerous technical is-
sues that individual FCC commissioners must consider receive the best possible
balancing of techmcal, economic, legal and poliical considerations. Therefore,  urge
you to (supportico-sponsor) Congressman Ritter's legisiation.

Sincerely.

(name, address, telephone number)

cc: Congressman Don Ritter

HAME FARTY DISTRICT ETATE TERM
Jae Barlon R £ah Texas 45h
Kichasl Bilrakis R Sh Florica Eth
Thomas J. Bliley R F Wirginia Gih
Fick Boushes o gih Winginia Sth
Jobn Bryasd o Sih Tiaas Sih
Jim Cogps: o 41h TannaEs s fith
Danns E. Eckard o 1 Ohio fith
Jack Fakds A Hh TEmas Bith
Tany P Hall o and oo fihi
Claudsa Haris o Th Alabpims Ird
Wdliam Lahmar O 1Tth Flarida ik
Thomas J. Marrian 0 ath Mew Yark ath
Edward J. Markoy” o Tk Massachusslls Bin
Thamas kcMillan o Atk Maryland 3rd
Carlga J Moorhaan H 2 Galilornia 1]
Michanl G. Cmley 1l dth Omia =]
Bill Rishaidann (E Ard Hew Wexico BEh
Matthey J. RAinaida R Fa L] New Janey 0th
Chor Aittesr R 15th Pannsylvania Teh
[an L. Schanier A £ Colorads Sih
Jares H. Schauer B Ean M Work 13h
Jim Slattgey Ci 2nd Kansas Sih
Kchael L. Syrai o 2nd Leaiisana &lh
Faan Wiyden w] Fig Cregon Bim
* Chalrman

president of the Society of Broadcast Engineers.

Table I. Members of the House Telecommunications and Finance Subcommittee,
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Over 1000 BM4400s will monitor the Gold at the 1992 Olympics.
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e Companion test signal generator and intelligent probe cali-
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 User settings stored in 4 non-volatile memories and trans-
ferred to other monitors via serial link.

« Optional remote panel tied to monitors’ RS485 serial link
used to “match” and/or control up to 64 monitors.

¢ Unique 3X magnification to analyze vertical interval.

* BM4400 Grade 1 monitors are surprisingly affordable.

Call for a demo now.

¢
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Continued from page 83

“baking” these tapes at about 150“F
(65°C) for approximately one hour re-
stores them to their original condition. But
soon the breakdown process begins again
on these tapes, and after several months
of storage, the same symptoms may be de-
tected.

Tape manufacturers have recomniended
a number of different procedures: some
offer to bake affected tapes for their cus-
tomers, others offer advice to customers
on how to bake tapes themselves in a stan-
dard (not a microwave) oven. Some rec-
ommend immediately dubbing the mas-
ters after they cool from baking, while
others claim that the baking may be
repeated as often as necessary on the
original tapes, therefore advising that the
masters should be retained and not
replaced by dubs,

Apparently, no damage to the audio on
the tape is caused by either the binder loss
or the baking process (if done properly).
Furthermore, the binder loss is not in-
definitely progressive — it reaches a cer-
tain level and stops. So unlike nitrate-based
film stock, for example, an entire archive
is not terminally endangered by this
phenomenon, and its owner need not race
against time to check and treat each reel
before it is reduced to a pile of dust in its
box.

Ambient storage conditions also seem
to have little effect on the binder-loss proc-
ess. But one caveat in treating these tapes
by baking involves the traditionally held
concept that an increase in print through
is caused by high ambient heat.

‘Tape-baking advocates counter with re-
search that shows maximum print through
occurs after about one month of storage,
after which no more will occur, even if the
tape is later subjected to increased heat.
Under this thinking, tape baking will not
worsen an archival master’s print through
because it has already reached its maxi-
mum potential. But this only holds true
if the tape is baked before it is rewound.
Rewinding the tape reshuffles each layer's
contact with its neighbors, providing the
potential for new print through to occur.

If a tape is stored tails-out (as is the prac-
tice of most archives) and then baked af-
ter rewinding, the addition of new print
through may be accelerated from heating,
and “double print” {typically both pre- and
post-echo) might occur. If binder loss is not
detected until after a rewound archival
master is being played back (as is often the
case), the tape should be rewound to the
head and fully play-wound back to a tails-
out condition, then baked.

Often, a broadcast archive is called upon
to provide a short clip from an old pro-
gram at a moment'’s notice. Here, baking

Coaxial Cable Stripper
FOR CANARE 75¢2 BNC CRIMP PLUGS

15

>3
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Second Quick

P S NN | 5 |
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Clrcle (48) on Reply Card

86 Broadcast Engineering April 1992

www americanradiohistorv com

of a problematic archival tape is not feasi-
ble because of time constraints. Neverthe-
less, short segments may still be dubbed
from such a reel by frequent, repeated
cleanings of the playback deck’s tape path
during the search-and-transfer process. Af-
terward, the master reel can be fully treat-
ed by baking (and possible replacement),
when deadlines are not pressing.

The ties that bind

It is only when this kind of problem is
encountered that radio or TV profession-
als worry about the cultural preservation
that their storage bins represent. Unlike
archivists and librarians, broadcasters
generally don't think much beyond
price/performance ratios when consider-
ing magnetic tape. Yet these products must
deliver the programs of today to the au-
diences of tomorrow. The manufacturers
of magnetic tape must look to the future
while currently remaining competitively
viable. For those companies, this implies
high-speed travel on a 2-lane highway. A
day in the life of a tape-maker clearly re-
quires a lot of looking both ways.

A_c;calodgmenh: Thanks to Steve Smith at Ampex. Jona-
than Hirshon at Sony, and Jim Hoskins, Del Eilers and Don
Rushin at 3M.

= For more information on magnetic tape
circle Reader Service Number 540. B
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Panasonic Broadcast Systems. Secau-
« Js, NJ, has sold its Broadcast and Televi-
jon Systems Group's MII format to West
irginia’s WYVN-TV. The group has sold
nother such system to WPCBITV in
(sreenburg, PA, and to two TV production
enters in South Dakota: KESDIV in
Brookings and KUSD-TV in Vermillion.
Panasonic also has sold cameras and
[ll-format equipment to Great Trails
iroadcasting’s WHAGTV in Hagerstown,
MD, and MIl and S-VHS equipment and
cameras to WLTXTV in Columbia, SC, and
5> WICLTV in Savannah, GA.
Panasonic Broadcast Systems also has
sold to CTV Television Network in Toron-
to, Canada, a D-3 !/2-inch digital format.
KJRHTV in Tulsa, OK, has bought Pana-
sonic’s MLAR.C. 400 multicassette library
system.

TV Answer, Reston, VA, hasreached a
manufacturing and marketing agreement
with Hewlett-Packard (HP) Company. It al-
lows HP to use TV Answer’s patented wire-
le-ss interactive technology to manufacture
and market interactive TV home units to
oontrol a 2-way TV system at home.

SAS

PC interface, >114dB Dynarmic range,

alpha-numenc control with "assign-
able "Hot Punch” butions.
= Boharactier Aloha-numenc aispkry

= 8-Progpammahis "Hot Punch” pushbutions
= Rotary Encoder for Source Sakection

For more information ¢ontact:

Sierra Automated S
2112N. Glenoaks
Tel: 818-840-6749

Jiztrizied by

RAM Brmadcasing Systems Inc.

P.C. Box 3100, Barrington, IL 60011-3100
Tel: 800-776-7575  Fax: 708-382-8818

ems & Engineering Corp.
Ivd., Burbank, CA 91504
Fax: 818-840-6751

Sierra Automated Systems

SAS 32000 Series Switching & Mixing Systems
New CPH80 & APC-88 console mount controls!

The 32000 System features Achvanced Mut-
Procassar Architecture, full Unlimited Summing
capahility, Dual redundart Power Suppilies, High
Dersity Central Matrix, +28dBu Max. IN'OUT,

, and more.
The new Coreole Control Paneis FTGUIL'EfU“

caET 1

& e i R
Industry Briefs

AF. Associates, Northvale. NJ, has sold
AVS'’s Manuscript character generator to
ChromaVision, Micro Video Learning Sys-
tems, and Video Dub, all in New York City.

Radamec EPQ, Surrey. England, has sold
robotic camera systems to two chambers
of the French National Assembly in Paris.
AF. Associates is its North American
representative. Radamec also has won a
contract to furnish ATN7 Television of Aus-
tralia with two such systems for coverage
of the Summer Olympics.

Sony Broadcast and Communica-
tions. Basingstoke, UK. has constructed
a TV outside broadcast vehicle for Polish
Radio and ‘lelevision in Warsaw, Poland.
It is the third such vehicle Sony has built
for Polish RTV in the last four years.

Sony Corporation of America, Park
Ridge. NJ, has sold its D-2 digital format
to Swedish TTelevision (STV). replacing
STV's existing l-inch VTRs.

Solid State Logic, Oxford, England. has
sold a ScreenSound digital post-production
system and a SoundNet digital audio net-

work for use in the 1992 Olympic Games
to Duy Studios in Barcelona.

Getris Images, Los Angeles, has sold
Venice Anim 144 digital equipment to
Beta Imagen in Mexico. Beta Imagen is the
first facility in Mexico to be fully digitally
equipped.

Getris has also sold its Venice video-
graphics system to Third Avenue Produc-
tions in Seattle and to Televisa Tijuana of
Mexico. Getris also sold to Third Avenue
Productions the first Aramis system sold
in the United States. Venice and Aramis
systems were developed by Getris Images
in Meylan, France.

GLW, Nashville, has sold its Harrison
consoles to Belgium's Network RTBF and
Network BRT. RTBF will receive one TV-
4 and two TV-3s, while BRT will receive
a SeriesTen B.

Synergistic Technologies, Pittsburgh,
PA, has won a contract to design and in-
stall new broadcast facilities for Western
New York Public Broadcasting As-
sociation.

-

L]
]

bvs
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Quantel, Darien, CT, has sold to WFAA-
TV in Dallas a Quantel Harriet dynamic
graphics system and three Picturebox still-
store systems. WFAA will use them for
broadcast-quality animation and graphic
stills.

AMEK/TAC, North Hollywood, sold to
CNN in Atlanta two BCIIl consoles. Turn-
er Broadcasting’s Atlanta facilities now
own 10 such consoles. AMEK also sold two
BCII consoles to Kentucky Educational
Television and a chassis version BCII to
Denver's KWGN.

Avid Technology, Burlington, MA, has
opened a European headquarters in Mona-
co and direct sales and service offices in
England, France and Germany.

Trident Audio USA, Torrance, CA, has
sold its Vector 432 console to CBS Televi-
sion City in Los Angeles. CBS will use it
for its teleproduction studios.

Aphex Systems, Sun Valley, CA, has ap-
pointed Stirling Audio as its new equip-
ment distributor in the United Kingdom.

Leitch, Chesapeake, VA, has sold View-
guard, its TV scrambling system, to ABC.
ABC wants to protect transmissions to its
affiliates from unauthorized viewers with
satellite dishes.

Leitch also has moved offices. Its new
address is 920 Corporate Lane/Chesa-
peake, VA 23320; phone 804-548-2300; fax
804-548-40188.

Canon US.A., Englewood Cliffs, NJ, has
sold its first J33aX11B IAS in Latin Ameri-
ca territory and a J14aX8.5B IRS lens to
Radio Cadena Nacional in Bogota, Colum-
bia. KPTV in Oregon has bought 15 of
Canon’s lenses to upgrade its station from
MI to SP Beta format. Canon has sold
several other J33aX11B IAS lenses: two to
Victor Duncan, which supplies video and
film equipment, a third to P.J. Video Serv-
ices, and yet another to CBS Network
News Division.

Canon has also sold 14 of its J55X Su-
per lenses and eight J18X8.5B IRS lenses
to NEP Super Shooters. Duke City Studio,
a rental warehouse in Albuquerque, NM,
bought three J18X8.5 lenses. Three of Can-
on's J20x Super lenses were sold to WUSA
in Washington, DC, and WCTI in North
Carolina bought two J20 Type C lenses,
two MC-100 pedestals and two SC-15
camheads.

Snell & Wilcox, United Kingdom, has
sold a DEFT conversion system to DuArt
Video, a division of DuArt Film Laborato-
ries. DEFT, Digital Electronic Film Trans-
fer, now is available for sale in the United

88 Broadcast Engineering April 1992

States.

Dynatech Broadcast Group, Madison,
WI, has changed its name to Dynatech
Video Group, reflecting post-production,
cable and corporate-industrial business.
The phone number is 800-531-7119.

Digital Audio Research, Surrey, En-
gland, has sold its 16-channel SoundSta-
tion SIGMA digital studio production sys-
tem to Liebert Recording Studios in New
York City.

Harrison Systems Ltd., Beltsville, MD,
has completed another modification of an
existing transmitter system to allow for the
operation of high-efficiency final am-
plifiers.

The WVIZTV PYETVT 60kW transmit-
ter system has been refitted to use the new
high-efficiency EEV K3755 HBCD, 70kW.,5-
cavity klystron tube.

Pinnacle Systems, Santa Clara, CA, has
sold two of its 2100 series production vid-
eo workstations to NBC News Channel in
Winston-Salem, NC, and to WYSMTV in
Lansing, M1. The workstation offers 2-D ef-
fects, paint, 3-D modeling and animation.

Pinnacle has also sold its Prizm video
workstation, offering 3-D digital effects, to
four broadcast and cable TV systems.

Vistek America, Palo Alto, CA, has es-
tablished more technical support for its
standards converters, routers, color correc-
tors, mixers, encoders and decoders.
Vistek will also support the A.C.E. prod-
uct line, which it obtained last year.

Gentner Communications, Salt Lake
City, has signed a letter of intent to pur-
chase all products and technology of Mac-
roMedia of Northfield, MA. It will not as-
sume any MacroMedia liabilities.

Ampex, Redwood City, CA, has sold
four VPR-300 D-2 videotape recorders. an
AVC Century switcher and a 3-channel
ADO 3000 digital effects system with In-
finity effects option to Empire Video, a
Manhattan post-production facility. The
sale also included nine Zeus advanced vid-
eo processors with Zeus Port capabilities.

Ampex also has sold 27 ADO 100 3-D
digital effects systems to Rome's broad-
caster RAITV and two more ACR-225 au-
tomated cart systems for multiplex feeds
to HBO in New York. Ampex has also sold
its first ADO 500 digital effects system in
China to Shandong Provincial Television
in Jinan. It also has sold six ACR-225 au-
tomated cassette systems to the Canadi-
an Broadcasting Corporation and 29 VPR-
300 D-2 digital studio recorders to Home
Box Office in New York.

www americanradiohistorv com

PEOPLE B

Dennis B. Brunnenmeyer has been
appointed director of marketing at Sierra
Video Systems, Grass Valley, CA.

Ronald W. Butler has been named
Western regional zone manager for Pana-
sonic Broadcast & Television Systems
Group, Secaucus, NJ.

Stephen F. Rollison has been named
Western regional sales manager for BAF
Communications Corporation, Peabody,
MA.

Forrest Krisco has been appointed dis-
trict sales manager for Arkansas, Ken-
tucky, Louisiana, Mississippi and Tennes-
see by Richardson Electronics, Ltd., LaFox,
IL.

Paul Brett, Bill Dumm and Christina
Kallay have been appointed to positions
with RF Technology, Norwalk, CT. Brett
is director of sales and marketing, Dumm
is national sales manager and Kallay is
sales administrator and manager of the
Faraday products line.

George “Gus” E.R. Kinnear 1l and
Brian N. Hamel have been named to po-
sitions with New England Digital Video,
Lebanon, NH. Kinnear is vice chairman
and Hamel is vice president, finance and
chief financial officer.

John R. Peeler has been appointed
president and chief executive officer of
Telecommunications Techniques Corpora-
tion (TTC), Germantown, MD, and cor-
porate vice president of Dynatech, TTC's
parent company.

Tokuo Kubo, David E. Mundell, and
Philip J. Quigley have been elected to
the board of directors at Varian Associates,
Palo Alto, CA.

Patrick Bradbury has been appointed
vice president and business center man-
ager for the Portable Products line of
Microwave Radio Corporation. Chelms-
ford, MA.

Wayne Ruting has been appointed
president and chief executive officer of
Columbine Systems, Golden, CO.

Mike Smyth has been named U.S. oper-
ations manager for Audio Processing Tech-
nology, Los Angeles.
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Continued from page 43
ability to find and fix bugs as well as
about future upgradability of the
syslern.

5. What is the commitment to con-
tinued maintenance and support?
Does the company have a program
to add features and increase henefits?
What is the policy for upgrading to
a lew system?

Determine the financial strength of

May...

RF TRANSMISSION
SYSTEMS UPDATE

¢ Multichannel TV
Antennas

As tower space becomes more difficult

1o obtain and more expensive, stations

are looking toward sharing facilities.

T
Preview

* Solving RPU Intermod
Problems

Remote pickup systems are critical to
many radio and TV stations’ operations.
The article will detail “tricks of the
trade” in keeping RPUs up and operat-
ing properly.

¢ Acoustics for Engineers

Acoustics is often a imystery to en-
gineers. The article will examine the
major elements to consider when

the vendor. Will the company be
around in the future to support the
system? Companies without the fi-

* Considerations in Building
a 1,000-Foot Tower

nancial strength to endure the hard
times are more likely 10 leave you
strandec without future support,

7. Does the company offer a complete-
ly integraled package? ‘foo ofien a
company without all the answers in-
corporates work by several different
vendors. When a problem occurs,
there is a tendency to point fingers
and not solve the problem.

Most important, don't be afraid to ask
questions. The most expensive questions
may be the ones you did not voice.
Those vendors who have quality prod-
ucts will be more than happy to answer
your questions and show you the inner
workings of their systems. ]

Building a "all" tower recjuires special
considerations. The advantages are im-
proved coverage and the option of rent-
ing space to a variety of customers.

¢ Lightning-Protection
Systems
There's an old engineering axiom, “The
probability of any antenna or tower be-
ing struck by lighining is directly
proportienal 1o its value (cost multiplied
by the square of revenue lost and bad
PR accrued due to downtime.)

¢ Radio On a Budget

Radio stations are hanging on by a
thread in many markets. The article will
look at ways radio stalions can operate
without having to spend a lot of money.

designing rooms and locating equip-

ment within them.
June...

NAB CONVENTION REPLAY

¢ From the Convention
Floor: A Perspective

A look at what technical and station
managers saw on the convention floor
and in the meetings.

¢ Pick Hits of '92

¢ Engineering Conference
Report

* Show of Shows

Free Catalog & Audio/Video Applications
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R uting Switchers{St-AV)
4,16,12,8.4,2 slations)

e ¥ S

*wag’

i-In'T6-out
Vi eo & Audio Dist. Ampls. Yideo Audlo
AC B-Sync Dist. Ampls 2-In/24-out Audio i
(’ OPAMP LABS INC (213) 934-2566
B

ERE

Video, ACN,
Pwr. Supp.

Press Boxes

| IN YOUR |
PICTURE

Cable companies using trap H
| rilier svstems with their scrambled ||
|l channels show snow. Snowv |
pictures are created with the |
degradation of signals occurring F
when passed through trap filters.
The Laird VC-2000 boosts these
signals (according to your
adjustments), thus eliminating the
SO

1033 N Sycamore Av LOS ANGELES CA, 90028

Circle {52) on Reply Card

ProSPEC
pyramids.

Cost effective acoustical
foam treatment.

« Seamless installation

» Distinctive look

* Easy installation

Find out how ProSPEC
Pyramids can work for you.

For more information on
how to remove the snow in vour
picture, call 1-800-GREAT-TV (473-

2858),
$860

PRECIP-PRO 2000
RAIN AMD SHOW MEASURING DEYICE
o0 RAVE ACCURATE AND DEPEWCABLE PRECIPITATION 1NFORMAT(OM
&7 YOUR SINGERTIPS wiTH THE EW PRECIP-0RQ 2000
AAGE BT COLLECTION AREA ALLOWS FOP PRECISE MEASUREMENTS OF
WIN b SWOW, (NATER EQUIVALENCE] SvEw In STROKG mINDS
TEINILAR TO TMOSE USED BY B PRECISE RITHIN
THE NATHONAL TEATHER - 17100 0F AN InCH
SERYICE ACROSS THE naTiOw T FEASY 10 USE
SPERTNER DATA SERVICES 150010 DURABLE

final  tion
foows ofmapﬁ‘j oA

B illbruck

CLLEAOING YEATRER 20 CONSTRUCY 10N

CHIRACTOR 1 U.5.0. | 10 ASSEABLY - . !
EIY $76.95 olus $3 shipging | REQUIRED SONEX ACOQSTICQ' Products Division -

M) DHECK OF MONEY ORDER 105y 1 INSTRUCT 1N 3800 Washington Avenue North h"d

TLATHER DATA SERVICES, IIC. INCLUDEQ Minneapols, MN 55412 ( THE TELE Dl COUPANY

15 EAST AT ST, GARMER, 14 5043 THONE Y- BACK 1_800_662_0032 | |

2424 South 2570 West

Salt Lake City, Utah 84119

Circle (54) on Reply Card

r-------------

L Tease ollew 110 3 wesce for delivery K7 GUARANTEE
. Al AR AR A AR AN AN AN AR Al

Circle (53) on Reply Card

Circle (61} on Reply Card
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Power protection

By Furman Sound

s PS-8, PS-8R: sequencer applies power
to equipment rack in a 3-step sequence;
sequence reversed for power-down; in-
cludes spike and surge protective varistor
components; PS-8R permits remote con-
trol of unit.

Circle (372) on Reply Card

Digital audio accessory

By CEDAR Audio

* Phase/time corrector: senses and

corrects phase change and time delays be-

tween left and right channels of a stereo

signal; correction range to 10ns; real time

system adds minimal noise to signal; for

mastering of soundtracks, CDs, film.
Circle (359) on Reply Card

Signal tracing

By Cyclone Systems

* YIBBOX: 400Hz tone source of test sig-
nal to be inserted into equipment being
examined; balanced, unbalanced output
from =50dBm to 0dBm; LEDs show pres-
ence of phantom power; 9VDC unit; elec-
tret mic allows voice tests to be made dur-
ing testing.

v

Circle (362) on Reply Card

Video production system
By Data Translation/Multimedia
» Media 100: on-line, non-linear produc-
tion in NTSC or PAL; Macintosh-based Sys-
tem 7 PC digitizes analog video-audio
from tape with SCSI device storage;
picture-based interface; records finished
product back on tape; VTR control, virtu-
al waveform, vector displays.

Circle (363) on Reply Card

RF/microwave connectors
By Amphenol Corporation
* RF/IS&C catalog: 120-page publica-

90 Broadcast Engineering April 1992

e
New Products

tion covers 619 products in 50Q and 750
types; includes 15-page RF/microwave
selection guide,

Circle (354) on Reply Card

Replacement parts literature

By Ohmite

* Inductive components catalog: sever-
al product lines of small inductor devices,
including H series RF molded choices and
toroidal chokes.

Circle (403) on Reply Card

FO enhancement

By Math Associates

¢ Option -7: permits Fiberlink, Fibervi-
sion analog, video and digital transmission
systems to operate with single-mode
fibers; transmission range extended up to
40km lengths.

Circle (393) on Reply Card

Product literature

By Phoenix Contact

* TRABTECH brochure: describes
TRansient ABsorption TECHnology surge
voltage protective products.

Circle (409) on Reply Card

Product data sheets
By Loral Microwave/Narda

www americanradiohistorvy com

* Literature: informative material on

XS58323BDHS high-speed transfer switch-

es, super slim 2:-18GHz PIN switches and

power divider/mixer/directional couplers.
Circle (388) on Reply Card

Signal analysis

By Sencore

s SC 3080 waveform analyzer: 2-
channel oscilloscope with digital readout
of both channels; single probe for all
measurements; “delta” features for PPV,
Time and 1/Time.

Circle (414) on Reply Card

Current measurement
By AW Sperry Intruments
¢ DSA DIGISNAP series: Snap-around-
style meters; current reading ranges from
20-300a and 40-400a; also provide AC/DC
voltage, resistance features; one model in-
cludes temperature, frequency functions;
meet [EC-348 Class Il standards.

Circle (351) on Reply Card

Production accessory
By High Density Circuits
* SY-191 video invervalometer: does
time lapse photography with Sony profes-
sional or industrial camera; controls
start/stop functions, number of recorded
frames, iris aperture, time between takes;
some adjustment ranges determined by
VCR used.

Circle (374) on Reply Card

Modular test accessories
By ITT Pomona
* Modular probes: interchangeable O-
scope probes for measurements from 100-
300MHz; x1, x10 or switchable attenua-
tion features; all units are constructed of
replaceable parts, allowing repairs to be
made in the field.

Circle (379) on Reply Card

Equipment database

By Equipto Electronics

e CAB-NET: includes 10,000-item data-
base with descriptions, prices; technical
drawings; search capabilities; three ver-
sions differ in amount of hard drive mem-
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ory required, graphic capability and
amount of text descriptions; with registra-
tion, direct electronic link via modem with
factory available.

Circle {368) on Reply Card

RFI protection
By Equipto Electronics
¢ Shielded cabinet: equipment cabinets,
racks providing RF] attenuation at fre-
quencies to 1GHz; attenuation level of
120dB below 1GHz; heavy-duty frame
meets various Mil-Std requirements and
can meet seismic requirements to Zone 4,
* Design assistance: engineering serv-
ices from planning proper panel space to
complex installations of multibay custom
enclosures.

Circle {369) on Reply Card

News terminal

By Mainstream Data

¢ Mainstream Newscast: uses Macin-

tosh as desktop news terminal for recep-

tion, filtering and display of data from mul-

tiple news services; operates in back-

ground; mainstream IDR FM/satellite re-

ceiver, software, FM/satellite antenna.
Circle (389) on Reply Card

Sound reinforcement

By Optim Audio

* Force 9 series: loudspeakers by
Wharfedale (England); high sound clarity
from SMS coaxial driver; 12-inch silicon
impregnated paper cone, l-inch titaniam
compression driver with common magnet.
* Programme series: high acoustical
performance with rugged compact en-
closures; bass, midrange drivers matched
to cabinet; tuned port, dome tweeter, in-
ternal crossovers,

Circle (406) on Reply Card

Connector adaptations
By Pasternak Enterprises
¢ PE9341, PE9344, PE2506: 500 coax-
ial adapters include BNC male-to-mini-
UHF female, UHF female-to-mini-UHF
male and type N female-to-BNC female
types; all cover spectra to 2GHz or
beyond.

Circle (408) on Reply Card

Monitor hood

By OpTex

e Chipbox: sunshade with filter elimi-
nates reflections from monitor screen;
constructed of vacuum-formed GRP; cur-
rently for 9-inch Sony 8020/8021,
9020/9021 and SteadiCam EFP monitors.

Circle (405) on Reply Card

Maintenance tool
By Jensen Tools
* Shortsqueek: assists in location of

short circuits; tone-ochmmeter system
produces aural output to indicate an im-
pedance range from 0Q to 500{); sensitive
to 0.01Q; AC powering; sized to fit in
pocket.

Circle (380) on Reply Card

Digital audio converter

By Sony Business & Professional Group
¢ DAF-4000 system: 20-bit D/A, A/D
conversion equipment; includes frame and
converter boards; 4-bit Delta Sigma A/D
conversion, 8x oversampling filter for 20-
bit D/A function.

Circie (418) on Reply Card

RDAT equipment

By Sony Corporation

¢ PCM-2300: digital audio recorder;
32kHz, 44.1kHz, 48kHz sampling; stan-
dard mode records two hours of 16-bit lin-
ear stereo audio; long play mode doubles
time with 12-bit non-linear recording at
32kHz sampling.

Circie (417) on Reply Card

Variable transformer reference
By Superior Electric
s Pub. PVT491: catalog covers full line
of 534 standard POWERSTAT variable
transformer models, including 1296D
high-power frame series for 240VAC 35a
constant current loads.

Circle (418) on Reply Card

Communications feature
By Symbolics
¢ PACE Professional Animation Con-
trol Engine: Videomedia V-LAN control
network for as many as 31 video devices
from Unified Graphics system; drivers con-
figure any V-LAN-compatible device.
s Digital disk recorder support: for
Recognition Concepts (RCl) VideoDISK-120
or Abekas A66 real time disk recorders;
for PaintAmation and XL Animation
systems.
¢ PaintAmation text: enhanced interac-
tive kerning, rotation, position and scal-
ing of text; special feature places text
along curves.

Circle (419) on Reply Card

Storage/shipping reference
By TekMedia
» Catalog No. 500: includes products for

www americanradiohistorv com

tape and film care, storage and shipping;
includes multicassette shippers for Beta,
VHS media.

Circle (420) on Reply Card

Signal drive outputs
By Tektronix
e TSG 1001 upgrade: horizontal and
vertical drive outputs; hardware and soft-
ware enhancement; release 2.3 of SDP
1000 signal development program has sig-
nal drive libraries for most HDTV formats
as well as 525-/625-line component digi-
tal signals.

Circle (421) on Reply Card

VSAT antenna alignment

By Global Communications

e GS-1000: portable spectrum analyzer;
0.95-1.45GHz range for alignment of C-,
Ku-, L-band equipment; includes +18VDC
power supply to operate LNB; no addition-
al ancillary equipment is required; easily
portable at 4.6 pounds.

Circle {373) on Reply Card

LCD projection

By nVIEW Corporation

¢ ViewFrame SpectraPlus: active ma-

trix LCD panel; for use with video projec-

tors; 32,000-color capability can be used

with computers, VCRs, laserdisc players;

models available with multiple inputs.
Circle (401) on Reply Card

Automation interface
By Cycle Sat
* Automation Protocol Converter
(APC): Cycle Sat {in association with Sony)
has announced an automation interface
for use with its satellite recording system.
Software drivers are available so that a
Sony Library Management System (LMS)
using the 2100 series multicut version soft-
ware can automatically record commer-
cials directly from a satellite feed. Video,
stereo audio and time code are delivered
into the LMS where each commercial is
carted automatically and an operator then
prompted to verify the recorded feeds.
Circle (430) on Reply Card
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The Digital Video Jack
for The Future...

As you prepare for advanced high provide low return loss and true 75 ohm

bandwidth applications such as . impedance, it can easily handle high
serial D1, D2, D3, HDTV and ' - 2 rate digital signals up to 600 MHz.

high resolution computer For more information and the
graphics, one thing is for sure. - O name of your local distributor,
The ADC SJ2000 Dual Video Jacks W& & ® ] call us at 1-800-726-4266.
you've been using for vears are '

ready to handle any high rate digital

application you can throw them. “ h . ot
Because the SJ2000 is designed to L Jﬂ'ﬂﬂﬂmm“m{:ﬂ"ﬂns

4900 West 78th St., Minneapolis, MN 55435

Circle {60) on Reply Card
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G R e e =T T T
Professional Services

East Goast videt_:mﬁ:yg&emg_

A tull service

company providing. .. Serving...
» Consultation s Cable Systems
+ Engineering & Design » Corporate Facilities
* |nstallations = Broadcast Facilities
= Teleproduction Facilities

= Training
- 52 Ralph Street. Belleville. NJ 07109 {201) 751-5655

INTERNATIONAL

Satellite Systems Engineering Design & Copstruction
T1 BUSTING sTRACKING SYSTEM ~TRANSPORTABLE & FIXED UPLINKS
1-800-444-0856
PH: (B05) 963-3765 FX: (805) 962-0920
425 E. Montecite St. Santa Barbara, CA USA 93101
A DIVISION OF HEMEC COMMUNICATIONS

NETCOM

STATE-QF THE-ART ENGINEERING FOR AUDIO & VIDEO

TURN-KEY SYSTEMS
DESIGN & DOCUMENTATION
EQUIPMENT SALES
CAD SERVICES
1465 PALISADE AVE., TEANECK, NJ 07666 / (201) 837-8424

D. L. MARKLEY

& Associates, Inc.
CONSULTING ENGINEERS

2104 West Moss Ave.
Peoria, Illinois 61604
(309) 673-7511
Member AFCCE

ERIC NEIL ANGEVINE, P.E.
architectural engineer
specializing in broadcast studio acoustics

Stillwater. OK 74074
405-372-3949

1002 Greystone Street
405-744-6444

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

Why not run your business
card here?
Only $133 per insertion.
F requency discounts available.
Call 913/541-6745

Robert J. Nissen

THE NISSEN GROUP, INC.

Communications Technology Consultants

32 Ridge Drive * Port Washington, New York 11050
{516) 944-5477

TEKNIMAX

TELECOMMUNICATIONS

DENNIS R. CIAPURA
PRESIDENT

11385 FORESTVIEW LN
SAN DIEGO. CA 92131

619) 695-2£29

o e
Classified

HELP WANTED

HELP WANTED

HELP WANTED

MAINTENANCE ENGINEER POSITION IMMEDIATELY
avriable. This full ime position includes Video/Audio main-
tenance, repairs and installation of all TV Studio faciiities.
Candidate must be familiar with Sony and Grass Valley
eqLipment. Formal elecironics training required. Minimum
twe years experience. Please send resumes to: Pueblo
Bre adcasting, 9440 Kirby Drive, Houston, TX 77054. EOE.

4-92-11

MIDWEST VHF NETWORK AFFILIATE seeks Chief En-
gineer with strong people skills, technical expertise, ex-
periance in project management, plus solid understanding
of F 2C rules and regulations. EOE. Send resume to: PO.
Box *2901, Broadcast Engineering, Box T-13, Overland Park
KS 56282. 4-92-1t

PO.T HOUSE SEEKS HANDS-ON CHIEF MAINTENANCE
Encineer able to troubleshoot broadcast equipment down
to ¢ xmponent level. B-10 years experience; Rank, atl vid-
€c lape formats & film equipment. Resume to Alpha Vid-
eo, )01, Lenora 5t., Seattle, WA 98121, Att: Bob Lasrich.
Fa». 206-682-6649 4-92-11

C assified advertising now available as Classified Dis-
play or By-the-word.

Classiied Display: $112 per columninch, per insertion,
with frequency discounts available. 1 inch minimum, 10
in¢~a$ maximum per ad. Blind ads $40 additional. Read-
er Sarvice number $50 additional. Spot color available for
8150 {color determined by publisher).

By-The-Word: $1.75 per word, per insertion. Initials and
abb sviations count as full words. Blind ads $40 addition-
al. M inimum charge $40 per insertion. No agency discounts
allowed for classified ads.

THE OFFICE OF DISTANCE EDUCATION TECHNOLO-
GIES at the University of Maine at Augusta (UMA) is seek-
ing a CHIEF ENGINEER for ils interactive television system.
UMA is one of seven campuses in the State University Sys-
tem. Its mission is to serve both regional and statewide con-
stituencies as the Community College of the University of
Maine System. Instruciion i delivered at on-campus and
off-campus facilities and by interactive electronic technol-
ogies. The main campus is located in the state capitol ol
Augusta which is midway between the scenic coast and the
mountains/lakes regions of the state.

The Chief Engineer will be responsible for the engineer-
ing planning as well as management of the ongoing main-
tenance of the University’s statewide ITV System and
related systems and equipment. Other rasponsibilities in-
clude planning, designing and developing equipment
specifications and construction of video, audio and related
instructional technology systams: scheduling and training
of technical support statf; maintenance of technical liaisons
with staff at other campuses: development of budgets for
capital equipment and operating supplies in support of ITV
objectives. Some travel required. Five years of management
experience as well as oversight of maintenance and design
functions within broadcast television and related industries
is required. Current experience in microwave/ITFS 1echnol-
ogy is also requirad. Must be abie to develop technical sys-
tems, to maest deadlines and to maintain knowladge of state
of the art squipment and systems in field. Salary for this
position will be low to mid forties (depending on quaiifica-
tions and experience). Scraaning of applications will be-
gin immediately and will continue until position is filled. To
apply. send letter of application; current resume: and the
names, addresses and phon® numbers of three current
professional references to:
Chiet Engineer Search Committee
University of Maine at Augusta
Augusta, Maine 04330

The University of Maine at Augusta is an affirmative ac-
tion/equal oppoertunity employer. 4-92-1t
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ENGINEER TO MANAGE Growing Service Department of
Sony Broadcast Dealer in Arizona. Applicant must have 3-
5 yaars Senior Engineering experience including system
design and installation. Electronic or Broadcasting Degree
helpful. Report to top management. Supervise department
of four (4). EOE. Send resume or fax (602) 274-7416 to: M.
Temen Audio Video Recorders, 3830 North 7th Street,
Phosnix, Arizona B5014. 4-92-21

European Distributor of Professional
Equipment for Radio TV Stations is look-
ing for an Experienced Sales Represen-
tative. Please send your resume in confi-
dence to:
P.O. Box 6312, Jersey City,
New Jersey 07306-0312

Attn: Janine L. Algar Human Resources

TEXAS GULF COAST TV STATION is seaking qualified
Chief Engineer. Candidate must possess knowledge in all
facets of Television maintenance and Engineenng. Adminis-
trative and paople skills a must. Hands on and quality driv-
en, Please send resume to Broadcast Engineering, PC. Box
12901, Dept. 730, Overtand Park, KS 66282. 4-92-11

TRAINING

FCC GENERAL CLASS LICENSE, Cassette recorded los-
sons with seminars in Washington, Newark, Phiiadelphia.
Bob Johnson Telecommunications, Phone {213) 379-4461.

5-90-tfn

April 1992 Broadcast Engineering
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Classified

SERVICES

SERVICES

POSITION WANTED

VIA STATE-OF-THE-ART, 4 FIELD,
EMMY AWARD-WINNING CONVERTER

PAL BETACAM SP « PAL 1"« S-VHS
4+ D2+ HI8+ VIDEO-B - 172"

VIDEQ DUPLICATION &%
ALL FORMATS

1800-USA-DUB1

21

USA STUDIDS &

Serve Link—

Quality Service & Repair specialists in
PALTEX, CONVERGENCE, IVES, QUANTUM
Editing Systems
We offer economical, rellable,
dependable and guaranteed service.

Phone: 714-730-0660

CE WITH DUAL EE/BUSINESS EDUCATON, FIVE YEARS
Experiance, Seaks Radio/TV Position in NE Major Markat.
Good People Skills—Very Fast Learner. D Sparano
{518) 355-8612. 4-92:11

EQUIPMENT WANTED

TRANSMITTER TUBE REBUILDING SINCE 1941:
3CX2500. 4CX5000, 4CX15000 and many others. Write for
details,. FREELAND PRODUCTS INC., 75412 Hwy. 25,
Covington, LA 70433, (504) 893-1243 or (800) 624-7626.

1-91-tfn

Contact Renée Hambleton, at (813) 541-6745, for Infor-
mation on frequency and pre-payment discounts. To place
your classified ad send your order and materials to Broad-
cast Engineering, Classitied Ad Mgr., PO. Box 12901, Over-
land Park, KS 66282-2901.

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

4-91-tfn

SONY BVE 3000A Serial switcher interface BK3007 board
to operate GVG 100. Any condition. Call Gramt
415-558-8339. 4-82-1

FOR SALE

FOR SALE

FOR SALE

Audio Services
Corporation

Literally everything for Sound...

ENG/EFP Broadcast Location Recording
Sound Reinforcement Post Production
Studio Recording
Communications Accessories

Los Angeles (818) 980-9891 (B00) 228-4429
Orlando (407) 649-6444 (800) 486-6444

Visit us at NAB booth #5112

50 KW AM TRANSMITTER
Harris MW50B Transmitter, Stereo Exciter,
Modutation Monitor, Phaser Unit, 3 155-Ft
Towers, 3" Line, More.

Cost $350,000, Asking $75,000 For All.

Wit sell Individual items,
Call M.D. Smith (205) 533-3131
M-F, SAM-4PM.

TEKTRONIX 1780R NTSC TEST SET. INCLUDES Porta-
ble Carry Case. $8,000.00. Tektronix 2445A Oscilloscope.
Options 01, 05, 06. Warranty Till 6/15/93. $5.500.00. Sony
BVU-820 Dynamic Tracking VCR. Completely Rebuilt. Ex-
cellent Condition. $350000. Ikegarm TM20-10RH High Res-
olution Color Momitor, $3.500.00. Leader 430 Video Sweep
Generator Never Used. $1.20000. Phone
(215) 481-0424, 4-92-1t

GENLOCK YOUR SYSTEM BLACK-
BURST, SYNC, AUDIO TONE $289

Need to genlock )Ir_our video systemt The
BSG-50 from HORITA generates black-burst,
composite sync, and a 1-KHZ audio tone,
Provides 6 separate outputs of any mix of
up to 4 each of R5-170A black or sync, Also
provides subcarrier, blanking, drive. UN-
CONDITIONAL GUARANTEE. Contact your
local video dealer or

HORITA - PO. Box 3993,
Mission Viejo CA 92690 (714) 489-0240

TUBES 4CX30004, B33A, 4-1000A, 4CX100000, and more.
Wae carry large inventory, all major brands (EIMAC, AMPE-
REX. RCA) Call Stew 1-800-842-1489. 1-91-tin

From the creator of SATA:

NEW OCTOPUS 2408, 5th GENERATION
Professional Broadcast Console

-

ifE

Distributed exclusively by

EURO TECH, INC.

94 Broadcast Engineering April 1992

Available in Different Configuration
* Phase meter (vectorscope)
¢ Optical & electrical input/output

* Sub group modules

For more
information call

201-434-5729

www americanradiohistorvy com

For New and Rebuilt
Radio Broadcast Equipment

HALL
Electronics

(804) 974-6466

1305-F Seminole Trall » Charlottesville, Va. 22901
Circle (70) on Reply Card

CALL US

FOR SALE: FOUR 4-FOOT AND ONE 6-FOOT Cablewave
miCrowave dish antennas. Ku Band. with radomes and feed
horns tor $500 and $600 respectively. One 38-foot Microflect
self-supporling monopole with dish antenna mount for
$2500. Or best offers. NEOUCOM. Rootstown Ohio (216)
325-2511. ext. 488. 4-92-1t

TUBES 4CX25000A, 3CXS5000A7 UNUSED, MAKE OF-
FER, Call Mr. Bean 800-523-2596 Fax: 215-540-5837.4-92-1t

COMPONENT MOD KIT
For Sony 8020 and 8021. Either RGB, Y/IR-Y
or B-Y monitoring in the field from a BVW
35, BVW 25 or camera. Fits inside monitor.
$450.00 - installed price.

Please call FINER ASSOCIATES at

(617) 923-3553 for more information

or to set up an appointment.
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BROADCAST EQUIPMENT

RESALE NETWORK

THOUSANDS OF ITEMS LISTED. . .
VMANUFACTURER & DEALER DEMO UNITS. .
INTRODUCING PROVID SUPPLY’S

BROADCAST BULLETIN
BOARD SERVICE

INSTANT PRICING AND AVAILABILITY
24 HOURS A DAY!!

CALL (708)670-7790

MOBILE TRUCKS (Call St. Louis Office)—48 Foot Ex-
yando (New) Trailer, finished to customer
3aclfications-$265,000; 32 Foot production truck
New) Ford C8000 interior finished to customer
Jecifications-S180,000; Starflight 21 ft. KU truck-
270,000; 23 ft. equipped KU truck-5370.000; 30 ft.
quipped production truck-$126.000; 40 #t. audio pro-
Jetion truck-5275,000: plus many more vehicles to
wcose from

IOMPLETE SYSTEMS—SP Betacam to 1”7 A/B Rol
amplete systems; SP %" to 1” A/B Roll complete
ystems; Betacam A/B Roll systems; %" A/B Rol and
1°§ systems.

['|GITAL & ONE INCH—Sony DVR-1000 D-1 recorder:
ny BVH-2000's from -518,000 BYH-2500's from -
*5,000; Ampex VPR-3 w/Zuess from -$29.900; many

VTR's from -$8,000.

BETACAM—Many SP & regular Betacam players and
scorders available at significant savings.

SWITCHERS—GVG 3002AN 16 in/2ME-$55.000; GVG
*(0-3H w/EMEM-$16500; GVG-1680-10X-58500;
mpex, Videotek Prodigy. Sony, Panasonic. JVC and
37y more

WVE'S—Abekas; Ampex; CEL; NEC-20 & 30 OVE's
om-54,500.

GRAPHICS—Artstar 1ND 30 systems from-$20,000;
C.zntel QPB-7000 30 Paintbox system-$110.000; Sym-
balics 30 system with software upgrade-S540.000.

C-IARACTER GENERATORS-—Chyron VP-2's from-
$2.400; Chyron 4000's from-$12,000; Chyron
4 JJEXB's from-$20.900; Laird, Quanta and many
rore 10 choose from

CAMERAS--Ikegami HK-357 triaxed with 2)40x & 1)
3)» lenses-3-camera package-$122,000; HK-35)
multicore w/18X |ens-$29.000; Ikegami HL-79EAL
w 14X lens-89.000; Sony OXC-M7K w/15x-$8.500

U WATIC, MIl & SVHS—Many units and editing sys-
tems available

& ’ECIAL DEMD PRICING ON—MILLER tripods, SONY
B i0ADCAST equipment, AMPEX BROADCAST equip-
- _rt; LENCO sync & distribution products. VIDEQTEK
F odigy switchers & waveform monitors & vector
scopes. CHYRON character generators: SOLA power
ccnditioners; QUICKSET tripods

INTRODUCING: CARTONI fluid heads & tripods: TEL
E" modular intercom headsets & wireless products
It AGINE off-line edit list software lor your PC; MONI-
TCR REPLACEMENT broadcast tubes and PC based
A 3 Roll and NON-LINEAR edit comrallers

CONVERT YOUR UNUSED EQUIPMENT INTO FAST
DOLLARS!!

W: NEED THE FOLLOWING EQUIPMENT—Sony BYH-
2 00, BVH-3100. BVW-15; BYW-40: BYW-65; BVW-
75 BVU-870; BYU-920: BVU-950; V0-9850; v0-9800
VC-5850PAC: DXC-3000; DXC-M7. DXC-327- ByP-7
P 1-8020: PYM-5300; PYM-411; Ampex VPR-80; Be-
ta am products; ADO-100: Abekas A-53D; A-52: Grass
Va ley 200, 300. 1680 switchers: Mobite Trucks

REGIONAL SUPPORT « EXPERIENCED SALES
ENGINEERS « FAST ANSWERS « NEW, USED,
OEMONSTRATGR AND NEWLY INTRODUCED
PRODUCTS AVAILABLE.. AND MOST
IMPORTANTLY OUR CONCERN FOR TOTAL CUS-
TCMER SATISFACTION! THE ONLY PRODUCT
SUPPLIER YOU SHOULD CONSIDER IS:

PROVID SUPPLY CORP.
CHICAGO (708) 670-PROS

ST. LOUIS (314) 469-7297
TAMPA (813) 789-1285

oS e v
Classified

FOR SALE FOR SALE

IN-STOCK USED BROADCAST EQUIPMENT

No great photos. Just great values!

U-MATIC Monitors Special Effects
SONY VO-5000, 5600, 5800,  SONY BVM-All models ADO 1000

5850, 7020 SONY PYM-AIl models ABEKAS A42, A52 A53
SONY BVU 800, 900, 950 IKEGAMI PM 930A. 9-5A HARRIS Iris still store

AURORA 220, 240, 280,

Beta Lighting Fixtures Graphics systems

BYW 10 21, 40 Mole Richardson — All models
STRAND — All models

Beta SP ch Terminal Equipment
aracter Generators

8510, 9520 sync. gen.
W22, 70, 75 Chyron VP 2, 4200, RGU-2, E¥SG 350 VDAs & ADAs. |
Beta SP/BVC10 Cart sys  Super Scribe, Scribe, & Infinit GVG 8500 VDAs & ADAs
C-Format R0 Wing NSk kEDIgC:at\ét%say% Al
e MICOR VIDEO EGUIPMENT Editing
Scopes ) SONY BVE
TEK 528, 1720, 5545 N. Clark Sircet. Chicago. llinois 60640-1222 5004, 600, 8C0,
1730. 1740 312-334-4300 Telox 910-240-9449 Fax 312-334-4385 910, 5000
1750, 1780R
Production Switchers Call now for a catalog and see
GVG 100, 200-2-AN. 300, just how great our values are!

. 1BAN Broadcast News Sets (2}
R?gE?XKVﬂSG'I{BAO :gﬁN 312-334-4300 50 ru. Equipment racks (45)

DETAILS & PRICES OF THESE AND MANY MORE ITEMS IN OUR CATALOG.

~NEW- COLOR BARS, BLACK CAPACITORS OVERNIGHT
SYNC $379

The CSG-50 from HORIIA generates both « Power Supply—computer grade: up to 450V0C
SMPTE or full-iield color-hars or black-burst, « Transmitting - MICA — Sangamo, Cornell-Dubilier
and composite sync signals. Built-in 1imer * Qil Fllled — Non-PCB Oval. Rectangular
switches from color bars 1o black arler 30 o Fi . g
or 60 seconds. Full R$-170A spec. Genlock AnReEg’rsts SEI:S:;S W?{Iﬁﬂ}Sr\IJStéJrl'SzN
/our system, laydown color-bars and black. y g

lecktop and rackmount versions. UNCON- 1-800-323-0460 FAX 1-802-425-3654
e el e A el gloe] Kellner Electronics, Inc.. Charlotte, VT 05445

HORITA - P.O. Box 3993
Mission Viejo CA 92690 (714) 489-0240

LINEAR CIRCUITS. Custom designed U.S. Pat. Design

Award (614) §98-9120 3-92-4t
RANK MKIIIC TELECINE, SN 781. X-Y-Zoom, varlspeed
Peterson 35/16mm wet gate system, DA Vinci color corrector
film and tape-to-tape Contact Bob Nollner (801) 774-4944 COPPER - For Construction. Strap. screen. #10 wire
4-92-1 800-622-0022 9-91-8t

Looking for a JOB?
Have USED EQUIPMENT for SALE?
Have a JOB OPENING?
use

BROADCAST ENGINEERING

CLASSIFIED ADS

for fast results. . .they’re well read.
SEND YOURS TODAY!

Renée Hambleton, Broadcast Engineering
Classitied Advertising, P. O. Box 12901, Overland Park, KS 66282
(913) 541-6745 » Fax (913) 541-6697
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Ad Index

Reader Reader
Page Service Advertiser Page Service Advertiser
Number Number Hotline Number Number Hotline
Abekas Video Systems........... 3 4....... 415-369-5111 Maxell Corp of America . ........ 25 14 ... 800-533-2836
ADC Telecommunications........ 92 60 ..... 800-726-4266 Microsonics .. ............ .. 82 45...... 617-337-4200
AlBSIS . 65 32 1-800-5ALESIS NWL Capacitors . .............. 80 40 ..... 407-848-9009
Ampex (AVSD) .............. 34-35 55..... 800-25AMPEX Odetics, Inc. ................... 9 7 ... 800-243-2001
Ampex Recording Media .. ... ... 9 2. a15-367-3809 ~ OPAMP Labs, InC.......vooen I oo poatAR ettty
Audio Precision . .. ............. B 9....... 800-231.7350  Orban. Div of AKG Acoustics....717 611 .....510-351-3500
T N T 61 28 .. .1-800-BELDEN4 Otari Corp.........ooovvnnn... B 0. 415-341-5900
Panasonic .......... 37,48B-C56-57  ....... 800-524-0864
Broadcast Video Systems Ltd. ....87 51 ...... 416-764-1584 anasonic
Pesa America .............. IFC85 1,47 ....205-880-0795
BTS Broadcast TV Systems ...72-73 37 ....1-800-962-4BTS
Radio Computing Services ...... 50 29...... 914-723-8567
Canare Cable, Inc. ............. 86 48...... 818-365-2446
Russco Electronics .. ........... 83 46...... 209-291-5591
Chyron Graphics. .. ............ 45 41 ... .. 516-845-2041 ]
Sachtler Corp. of America ....... 49 44 ... .. 516-867-4900
Clear-Com Intercom Systems . . . .. 69 35...... 510-527-6666
niercom Sysiem SANIX + vt 32 19...... 708-677-3000
Crouse-Hinds Airport Lighting ....80 43 ... .. 203-683-4300 Shure Brothers, Inc. .. ........... 1 3. 800-255SHURE
Datatek, Inc. .................. 75 38...... 800-882-9100 Sierra Automated Systems . . . . . .. 8 50...... 818-840-6749
DPS...ovvin S YRS S Snell & WlCOX . ............. 4041 23...... 415-856-2930
Dynair Electronics, Inc........... 68 34 ..... 800-854-2831 Sony Business & Professional
ESE o\t 76 42...... 310-322-2136 e SR 800-635-SONY
Tascam. ... 71 36......213-726-0303
Getris IMages . ................ 81 26...... 213-954-3925 ascam
Tektronix, Inc. .................33 20 ....800-TEK-WIDE
Graham-Patten Systems Inc. ...66-67 33 800-422-6662
Television Technology Corp. .. .. .. 31 18 ... 303-665-8000
Grass Valley Group .. ........... 27 16...... 916-478-3000
Telex Communications, Inc. ... ... 63 31...... 800-828-6107
Hall Electronics .. .............. 94 70...... 804-974-6466 .
Thomson Tubes Electroniques . . . . . 5 5....... 201-812-9000
i ied Systems ........... "1 8....... 217-222-
AT R 8290 Total Spectrum Mfg., Inc. . ....... 2 1B...... 914-268-0100
Hitachi Denshi America ......... 47 ... 516-921-7200 Utah SCIentific. . . ... vvnennnno . 39 22, ... 800-453-8782
ilbruck . ........... ... o 89 53 ..... 800-662-0032 Videotek, INC. - ovoroeenn BC ... .. 800-800-5719
LI GRS 60600000 Rs R RN ALY Vinten Broadcast Inc. ........... 77 25...... 201-263-4000
JVC Professional Products Co....BC  ....... 800-JVC-5825 Weather Data ................. 89 61...... 515-023-3526
Laird Telemedia ............. 8689 4954, ...801-972-5900 The Winsted Corporation .. ...... 74 39 ..... 800-447-2257
Leitch Video of America, Inc. .. .48A 21 ...... 800-231-9673 Yamaha International Corp. . . . . 6061 30...... 800-395-1313
Macrovision ................ 42-43 24...... 415-691-2909 360 Systems ... ...l 84 27 ...... 818-342-3127
Advertising sales offices TOKYO, JAPAN
Mashy Yoshikaua
Orient Echo, Inc., 1101 Grand Malson
NEW YORK, NEW YORK SANTA MONICA, CALIFOBNIA Shimomivabl-Cho 2-18
Gordon & Associates Herbert A, Schif, Telephone: {213) 393-9285 Shinjuku-ku, Tokyo 162, lagan
210 President Hireet, Brooklyn, NY 11231 Jason Ferlman, Telephome: (213] 458-59%47 Telephane: (33} 235-5361,
Telephone: (718) 802484 Kelly Davgherty, Telephone: [213) 45]-8695 FAX: [N} 235-0H52,
Telefax: (718) 522-4751 Schelf & Associnies Telex: J-33376 MYORIENT
Joanne Melton 501 Santa Monica Blvd, Ste. 401 J
Telephone: (212) 332.0Hi24 Santa Manica, CA 90401 FREWVILLE, SOUTH AUSTRALIA
Telefax: (212} 3320613 Telefax: (213} 393-2381 dokn Williamzon
888 7th Avenue, 38th Flanr Hugtwell, Williamsen, Rep. Py, Lid.
New York. NY 10106 OXFORD, ENGLAND 109 Conyngham Street
Nicholas MeGieaelin Frewville 5063, South Australia
CHICAGO, ILLINOIS Intertee Publishing Corp. Phaone: 799.522, FAX: OB 75 9522
Vytas Urbonas Unit 3, Farm Business Centre, Telex: AASTIIY HANDM
Telephone: {312) 435-16]1 Chilvon Road, Deddington, ;
Telefax: (312) 922-14 1% Oxlord OXI5 4TP England CLASSIFIED ADVERTISING
55 East Jackson, Suite 1100 Telephaene: (DBGH) 38754 OVERLAND PARK, KANSAS
Chicago, IL 60604 Telefax: (0RGY) 4040, Telex: B37460 BES 6 Rende Hombleton, PO. Box 12301,
Owerland Park, K5 662R2, 413-888-46064
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How Can A Component Switcher So Little Do So Much?

You told us you wanted a component switcher as good as our composite Prodigy!*" Built to the highest
specifications. Lots of multi-level programmable effects. Compact. Aftordable. And drift-free. So here it is.
Prodigy C from Videotek. With features vou never thought possible in such a small package at such a small
price. Up-stream and down-stream keyers, 240 wipe patterns, variable border softness inside and out, and a
memory that lets you program up to 100 events. Even a 24-hour, toll-free help line. [t's perfect for vour edit-
Ing suite, newsroom or control room, whether mobile or stat ionarv. Also ™
available for NTSC or PAL. Call us today to find out more about Prodigy. VIDEOTEK
Another American-made innovation from Videotek. First, we listen.

243 Shoemaker Road, Pottstown, PA 19464 1 (800) 800-5719 (215) 3272292 Fax: (215) 327-9295
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INTRODUCING JVC's NEW KY-17FIT AND KY-17B GAMERAS
UPGRADED CCD'S WITH THE LATEST TECHNOLOGY FOR UNRIVALED PERFORMANCE

You have to look beneath

the surface of JVC's New

PROFESSIONAL 3-CCD video cameras to

discover their revolutionary quality and value.

Other cameras in the under $10,000 range may
not encourage such a close examination, but at
JVC we recognize that you need a camera
whose beauty is more than skin deep. Ours
provide unsurpassed performance and
reliability and are priced thousands less than
the competition.

Both cameras boast the latest 1/2" CCD tech-
nology. The 17FIT's CCDs provide 700 line
resolution and nearly eliminate vertical smear.

FIT READOUT STRUCTURE ]
HORMIZONTAL SHIFT REGISTER
STORAGE

l SECTION

IMAGE
SECTION

The KY-17FIT system nearly
eliminates vertical smear.

l
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The KY-17B's Micro [.ens advantage
increases sensitivity and reduces
vertical smear.

wwWw americanradiohistorv com

The 17B's IT CCDs have a Micro Lens array for
higher sensitivity and low vertical smear.

Adaptability, a JVC hallmark, is another
outstanding feature of the KY-17's. They can
stand alone or dock with just about any format,
component or Y/C. You'll benefit from the
highest quality video processing, JVC's
legendary color reproduction and rugged all die-
cast construction. And all major PC boards are
the vertical plug-in style for ease of access and
adjustment.

For an even closer examination of our new
KY-17 cameras call 1-800-JVC-5825, or visit
your nearest JVC professional products dealer.
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