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IMPORTANT AUDIO

guides—800-662-0032.

SONEX

The only acoustical foam
with the illbruck anechoic-
wedge—over 4009 more
surface area than flat
materials. Controls reverb,
reflections, and resonances—
beautifully. The proven
performer.

SONEX1

The same unbeatable per-
formance of SONEX but in
materials that meet all Class
1 regulations. For demanding
applications where heat or
fire are factors. Safe for you
but deadiy for sound.

GONTROI.

Keeping sound clean and accurate can make or break
your audxo projects. SONEX from illbruck ensures that .

of acoustical materials gives you total control—in the
studio, the control room, or wherever sound quality is
critical. There’s a reason SONEX continues to lead—
nothing works better. Put the leader to work for you;
call today for all our performance specs and application

SONEX
CEILINGS

Suspended ceiling treat-
ments that deliver new levels
of acoustical performance.
Unique, contempaorary

designs. Available in a variety

of styles and colors.

BARRIERS &
COMPOSITES

When the problem requires
more than absorption,
illbruck barriers deliver.
Single layer vinyls to multi-
level laminates. Lead per-
formance without lead price
or problems.

illbruck
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Sonex Acoustical Division
5155 River Road N.E.
Minneapolis, MN 55421
1-800-662-0032

In MN: €12-521-3555
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Eftects cost. And more effects Etfects, ALPHA-TRACK to fly keys and 16 inputs with
cost more. four linear key layers. As well as a separate serial
l intertace to recall DVE events, dual pattern gener-
ators with 89 wipes, including rotary, 7 color
Until now. matte generators and optional M.C.E. disk drive.

A C E Because the A.C.E. Arena And so on.

changes all that. With an ] : :
incredible array of powertul, creative keying All in a compact, attractive, ergonomic package.

facilities. For both live and post-production use. And all this for a very affordable price.

At a price that's almost too good to be believed. Give your Midwest representative a call. For,
maximum information on the mini-priced
wonder. The A.C.E. Arena Production Switcher.

Those were the rules.

The Arena is as flexible and easy to use as it is
affordable. With enhanced Memory Controlled
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Communications Corp.
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By Dawn Hightower,
senior associate editor

Canadian DAB tests
conclude

Just 90 years after Marconi's transocean-
ic reception of three recurring pulses at
St. John's, Newfoundland, Canada has re-
entered the broadcast history books, as
tests conclude on a summer-long showcas-
ing of digital audio broadcasting (DAB).

The over-the-air tests of the European-
developed “Eureka 147" DAB system end-
ed last month in Vancouver, after demon-
strations in Ottawa, Toronto and Montreal.
The joint Canadian Broadcasting Corpo-
ration — Canadian Association of Broad-
casters’ project was to generate support for
a transition from AM and FM broadcast-
ing to DAB as soon as feasible. Propaga-
tion characteristics and technical perform-
ance of the system were studied at each
of the four sites.

Engineers at France’s Centre Commun
d’Etudes de Telediffusion et Telecommu-

‘”Wmvs"

nications (CCETT) invented the channel-
coding called coded orthogonal frequen-
cy division multiplexing (COFDM). The
marriage between COFDM and the West
German Institut fur Rundfunktechnik’s
(IRT) *“MUSICAM" digital audio compres-
sion technique has resulted in a spectrum-
and power-efficient, robust and multipath-
free digital radio broadcast system.

A pair of COFDM encoder/modulators
were provided by the Eureka project part-
ners as well as two COFDM decoders.
Canada's Rogers Broadcasting Ltd. provid-
ed a 1kW Thomson-LGT UHFTV transmit-
ter (with NTSC stages bypassed) to trans-
mit the DAB signal and a 1kW
Thomson-LGT FM transmitter for a simul-
cast analog FM signal was used for com-
parative purposes during the demon-
stration.

The Canadians appear cominitted to an
early adoption of a DAB system; they and
other nations have pinned their hopes on
securing new spectrum for DAB from the
World Administrative Radio Conference
(WARC) in 1992. Several Canadian broad-
casters noted that their fast-track approach

is stimulated by concern that lagging be-
hind the United States in adopting a DAB
transition plan might leave them with too
few channels to adequately serve their
largely southern population.

The FCC recently released a Notice of
Inquiry on possible U.S. implementation
of DAB technology and will most likely
remain at the top of the commission’s
agenda, along with HDTV and personal
communications systems throughout 1991.
Meanwhile, the Eureka hardware will re-
turn to the United States for its on-air pre-
miere at the National Association of
Broadcasters’ Convention next spring in
Las Vegas.

SBE looks to the 1990s

The Society of Broadcast Engineers
(SBE) has initiated a strategic planning
process that will result in a formal plan to
guide SBE through the 1990s.

According to SBE president Brad Dick,
“the process will be based on the recent

Continued on page 148
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Selecting an ENG/EFP lens for your 25" CCD
camera 1s a creative decision. It should be
lightweight, responsive and zoom smooth as silk
at any speed. Its design should utilize Extra-low
Dispersion Glass to minimize chromatic
aberration. It should include an anti-reflection
coating for improved spectrum transmission ratio.
And it should have an advanced design that
improves corner resolution and produces a high,
flat MTF curve. In short, it should be a Nikon.

But selecting an ENG/EFP lens is also a
business decision. And on that score we provide
something almost as compelling as Nikon quality —
our unique Express Loaner Service. Simply
register the Warranty, then in the unlikely event
your lens needs service we’ll get you a loaner
lens overnight. All your investment in equipment
and crews is more secure than ever before.
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A service like this is remarkable in itself.
But not quite as remarkable as our lenses.

As with all Nikon products, our new ENG/EFP
lenses have all our renowned quality, tradition and
technology built right in. Our growing line is also
fully accessorized, including adapters that allow the
use of your entire arsenal of Nikkor 35mm SLR
camera lenses for special effects.

To find out more, call or write for our complete
brochure: Nikon Electronic Imaging, Dept. D1,

101 Cleveland Avenue, Bayshore, NY 11706,
(516) 222-0200 Ext. 324. Or call 1-800-NIKON-US
(645-6687) for the dealer nearest you.

Nikon

ELECTRONIC IMAGING
®© 1990 Nikon Inc.
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The digital

audio

revolution
continues

L Edgitoriall

Now that DAT is finally a reality in the American audio consumer marketplace, ra-
dio is destined to become the last analog audio format.

The consumer push toward digital audio began with the CD, of course, whose startling-
ly robust and speedy acceptance surpassed many of the rosiest projections. Why? The
CD’s most valuable asset is its elimination of the impuise noise and distortion that was
so annoyingly present in analog disc media. It solves other problems, but they are
of secondary importance to the consumer; witness the continued strength of the the-
oretically inferior cassette.

The lesson from this for broadcasters is clear. Consumer

LIGHT AT END
o TUNMEL
P BE THE
HE,cmLuI?:HT oF
ard ONEOMING
Topmain!

tolerance for transient types of degradation continues to
dwindle. Signal-to-noise ratio, loudness and frequency re-
sponse are less important than fading, splatter, interference
and multipath. The ear can adjust to steady-state problems
but can't easily ignore things that come and go, or inter-
rupt. These, unfortunately, are symptoms that are impossi-
ble to completely cure in our current systems. While the
consumer’s taste for quality audio grows higher by the day,
radio’s product is lucky to hold a status quo, given growing
spectrum congestion, SCA usage, audio processing warfare
and downtown high-rise construction.

One white horse on the horizon, however, is digital audio
broadcasting (DAB), and its hoofbeats are approaching fast.
Although new hardware and spectrum are required, sever-
al digital radio formats have already been proposed and
tested. They offer CD-like audio quality for terrestrial and/or
satellite distribution, and one of them could become the
broadcast piece of the consumers’ next audio system.

DARB also offers broadcasters greater power efficiency and
better coverage of problem terrain than FM, with no inter-
ference or multipath, plus spectrum efficiency better than

Radio’s fast track?

6 Broadcast Engineering September 1990

FM. The multiplexed transmission schemes envisioned
mean that participating stations can split their capital start-up costs. Receiving hard-
ware should be inexpensive and attractive for home and car listening. This is, after
all, a marketplace that snapped up CD players. This time, however, the programming
is included free of charge. And that is where broadcasting’s primary strength is
reaffirmed. With the technical playing field thus re-leveled, radio’s service function can
resume its rightful place in the consumer audio world.

The road to U.S. DAB still is uphill, of course, with the regulatory obstacle of fre-
quency allocation looming largest. Some broadcasters also fear its DBS potential.
Nevertheless, the ball has begun to roll, with Canadian DAB tests taking place this
past summer, experimental filings at the FCC, and the first U.S. broadcast demonstra-
tions scheduled for NAB '91 in Las Vegas. The commission made it official last month
by issuing a Notice of Inquiry on the subject.

Unlike HDTYV, all of the excited conversation about DAB won’t come to a screeching
halt when the cost is mentioned. With visions of FM vs. AM and CD vs. LP fresh in
our minds, this looks like one train we can't afford to miss.

Skip Pizzi,
BE technical editor

moricanradinhictan, cam J—
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Chuck Steak - Our
overzealous food critic.
EQ Number: 72.
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Woofman Jack-One
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EQ Number: 49.
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Earl E. Bird-Awake only
with headphones on.
EQ Number: 19.

We make everyone sound great,
day, after day, after day.

The span between the basso growl of your
morning talent and the punch demanded by
your evening party animal is measured in
seconds and digits—two seconds and two
digits, to be exact.

Every talent on the station has worked out

the optimum combination of parametric EQ,
compression and de-essing for their personal
requirements, and we've given them a number
between 00 and 99—their personal number—
to achieve this combination at the touch of a

The Orban 787A Programmable Multi-Processor

LISTEN TO THE DIFFERENCE.

button. They just punch in the number when
they sit down, and all of their processing is
reset instantly, exactly, repeatably.

We keep all that processing safely out of harm’s
way; no need to twist any dials because when
their number’s on the readout, they know they’ll
sound their doggoned best.

Call the folks at Orban for more information about
their 787 multi-processor. It brings a whole lot of
mike processing under control.

orban

a division of AKG Acoustics, Inc.

1525 Alvarado Street
San Leandro, CA 94577 USA
Telephone 415/ 351-3500
FAX 415/ 351- 0500
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Evaluations become
stricter

By Harry C. Martin

The commission now will consider all
felony convictions in assessing the basic
character qualifications of broadcast ap-
plicants and licensees. Previously, the
commission had considered only the fol-
lowing adjudicated misconduct:

1. Fraudulent representations to govern-
mental units.

2. Criminal misconduct involving false
statements or dishonesty.

3. Broadcast-related violations of antitrust
or other laws relating to competition.

The commission thinks, however, that
a tendency to comply with the law in gen-
eral is relevant to its public interest anal-
ysis. Therefore, evidence of any conviction
for misconduct constituting a felony will
be relevant to the commission’s evaluation
of an applicant’s or licensee’s character.

Not all convictions for serious crimes are
considered equal by the commission. Al-
though a felony conviction raises ques-
tions regarding whether an applicant or
licensee has the requisite propensity to
obey the law, the commission continues
to believe mitigating factors must be con-
sidered in its deliberations.

Accordingly, the commission will con-
tinue to consider the willfulness, frequen-
¢y, currentness and seriousness of the mis-
conduct, the nature of the participation (if
any) of managers or owners, efforts made
to remedy the wrong, overall record of
compliance with FCC rules and policies
and rehabilitation.

Furthermore, although the commission
previously considered only “broadcast-
related” violations of the antitrust laws, be-
cause of the interrelationship of the mass
media, it now believes that adjudicated
violations of antitrust or anti-competitive
laws involving any medium of mass com-
munications, as defined in 47 U.SC. 309(i),
are also relevant to its licensing decisions.

Misconduct not enough
The commission stated it will refrain
from making licensing decisions based on
mere allegations of relevant non-FCC
misconduct, even where those allegations
have resulted in an indictment or are
otherwise in the process of being taken

Martin is a partner with the legal firm of Reddy, Begley &
Martin, Washington, DC.

8 Broadcast Engineering September 1990

before another agency or court. Howev-
er, the commission will consider condition-
ing the grant of an application in any case
in which a matter being litigated in anoth-
er forum could result in an adjudication
that an applicant before the FCC has en-
gaged in relevant non-FCC-related miscon-
duct, and an adjudication concerning that
misconduct raises serious questions
regarding whether the applicant possess-
es the requisite propensity to obey the law.

Where the commission has determined
that a condition is appropriate, it will
generally await the decision by the ulti-
mate factfinder before taking any addition-
al action. If that decision is adverse to the
applicant, the commission will revisit the
conditioned grant to determine whether
it would have awarded that grant had the
adjudicated misconduct been before it.

Implementation of these changes in the
character qualifications policy will require
modification of various FCC forms. Also,
a new subsection (c) has been added to
1.65 of the commission’s rules requiring
applicants report to the commission infor-
mation regarding pending adjudications of
relevant misconduct. Accordingly, any ma-
terial change in the status of a pending
case, such as conviction or dismissal, must
be reported to the commission within 30
days. The commission also has added a
new 1.17 to its rules to clarify that all ap-
plicants, permittees and licensees, regard-
less of whether they are broadcasters, are
prohibited from making any written mis-
representations or willful material omis-
sions bearing on any matter within the
commission’s jurisdiction.

Filing rules clarified

The commission has clarified two
aspects of its new filing rules as they re-
late to time-critical broadcast and com-
mon carrier applications, which are appli-
cations filed in response to a filing window
or cutoff list.

For time-critical broadcast and common
carrier applications requiring a fee, which
were previously filed in Washington, the
commission will now accept as timely
those applications stamped in by the Pitts-
burgh lockbox bank before midnight on
the next business day following the offi-
cial deadline or cutoff date established by

waany americanradiobistory cam

the commission. If the commission estab-
lishes a deadline of May 16, all filings
received at the Mellon Bank in Pittsburgh
before midnight May 17 will be considered
filed on time.

Also, the commission explained that its
back-up filing procedure was established
only for time-critical broadcast and com-
mon carrier applications subject to fees
previously filed in Washington, but which
are now required to be filed in Pittsburgh.
Furthermore, this procedure is available
only if applications are delivered to Pitts-
burgh via Express Mail or another estab-
lished next-day delivery courier service.
Those filers sending their applications to
Pittsburgh via first-class mail or by any
means other than an established commer-
cial courier service do not qualify under
this procedure.

The commission also reiterated that in
order to receive this back-up protection,
the applicant must file two copies of the
fee form (FCC Form 155), one copy of a
legible proof of express mailing or couri-
er receipt, one copy of the application/fil-
ing and one copy of the remittance (in that
order) with the Office of the Secretary by
5:30 p.m. on the commission-established
deadline. If multiple applications have
been forwarded under a single courier re-
ceipt, copies of this receipt must be at-
tached to each application filed with the
Office of the Secretary.

Indecent programming ban adopted

The FCC has unanimously adopted a re-
port concluding that a 24-hour ban on
indecent broadcast programming is con-
stitutional “as it would be enforced by the
commission.”

In its report, the commission deter-
mined that the prohibition of indecent pro-
gramming complied with the First
Amendment, as interpreted under the U.S,
Supreme Court's “compelling government
interest/narrowly tailored restriction” test
applied in a recent ruling pertaining to
indecent telephone calls.

=191
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Keep equipment safe
on the road

By Rick Lehtinen, technical editor

Fall is the season for football, followed
closely by basketball, gymnastics and a
host of other athletic events. Unlike our
radio brethren, who can pull off a sports
remote using little more than a cellular tel-
ephone and a headset, TV remotes require
a lot of expensive, specialized equipment.
Engineers can take basic steps to protect
their inventory, and possibly themselves,
while on remote.

Be smart

Although TV production equipment is
expensive, in most cases the dollar loss of
stolen equipment will be far outshadowed
by the difficulty of getting by without it.
Unless you like begging loaner equipment
from local TV stations, or having to rent
it at top dollar, preventive measures are
advised.

Although TV
production equipment
is expensive, in most
cases the dollar loss

of stolen equipment
will be far
outshadowed by the
difficulty of getting by
without it.

Label each piece of equipment with per-
manently attached inventory tags and
bright identification labels. Keep a file of
which inventory number goes to what
piece of gear. This not only will be of great
help for maintenance records, but will also
help keep equipment straight at large
events where a number of different re-
mote vehicles are working together. Also,
proper identification will help protect you
against theft from insiders who know the
equipment’s worth.

Equipment, guard thyself
Security is increasing at major public
events, At the recent Goodwill Games, for
instance, engineers had to clear several
levels of security just to get to their posts.

10 Broadcast Engineering September 1990

IStrictly T VI

If they had to go to the floor, they needed
to obtain floor passes from the unit man-
ager, different passes for each day. Al-
though this is a perceived hassle, it cer-
tainly works to the advantage of
broadcasters who worry about their
equipment.

One of the strengths of video is that you
can see with it. A convenient method of
watching cameras while the crew is off
headsets is to point each camera at anoth-
er one. One person, seated at the produc-
er’s station in the truck, can keep tabs on
the entire complement of video gear. A
similar arrangement could be worked out
easily with announce mics, using audio os-
cillators of unique frequencies that form
an easy-to-listen-to musical chord at the
mixer. If the chord changes, a mic just
went away.

In most major stadiums, there is enough
activity the night preceding a game that
equipment can be left in place fairly safe-
ly. Nevertheless, take the time to cover up
things. Put a garbage sack over camera
stations. If you can’t lock up the announce
area, cover things up with a tarp. Out of
sight is out of mind. Besides, this is inex-
pensive protection against sudden rain
showers and spilled soft drinks.

Rent a cop

Security isn’t cheap. Fortunately, many
municipalities are. Trained, uniformed po-
lice officers often can be hired in their off
hours. These individuals are licensed to
bear arms, and their presence can deter
much criminal activity.

Leave your phone number with your
guards. Walk them around to each cam-
era position and point things out to them.
Give them a list of the people who might
request access. Ask stadiurn workers if
they can leave a few extra lights on to sim-
plify your guard’s work. Usually there are
cleaning people working, so this doesn't
present much of a problem.

One of the easiest ways to avoid trou-
ble is to carefully choose where you park
your truck. You want something well-
lighted, with easy access to the arena, but
out of the way. If possible, avoid setting
up where the general public has to parade
by your rig on the way in or out.

It is common practice to leave equip-

waany americanradiohistory. caom

ment cases, egg crates, extra monitors and
intercom stations at the ready just outside
the truck. But if you are forced into a high-
ly public environment, consider staging
from a secured location inside the facili-
ty. Then police the area and lock your
vehicle.

No one wants to be a
victim, but the
unusual working
hours of engineering
personnel may
predispose them to it.

Visitors to the truck can be annoying.
A good rule is to not allow anyone into
the van when clients are working. When
the truck is idle, you might permit a few
people to walk through, but escort them
at all times,

There is safety in numbers. If a drunk
fan manages to get to the van’s steps de-
manding to see a replay, four of you
should tell him to contact the coach’s
office.

Personal safety

In recent years, the growing use of crack
and other drugs has caused an upsurge in
criminal activity. Millions of criminals are
waiting to make victims out of travelers
who neglect to follow the basic rules of
safe travel. The key word here is “neglect”

Many good articles abound on keeping
safe while traveling. Traveling engineers
are advised to read these periodically to
keep up their guard. No one wants to be
a victim, but the unusual working hours
of engineering personnel may predispose
them to it.

If you are assigned to drive a remote ve-
hicle, you probably carry enough cash
with you to keep yourself out of trouble
on the road. Keep it safe in your hotel’s
lock box on days when you are not actu-
ally behind the wheel. At least one remote
truck has a safe hidden in the equipment
rack. Use these devices. Ba
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THD and IMD 0.003%, 93 dB S/N, 50 Watts

Broadcast Electronics introduces
the ultimate FM Exciter - the new FX50 -
with performarce even superior to

the world standard FX 30.

CD Sound CD Dynamic Range

The new FX 50 Exciter has the lowest With a signal to noise ratio (S/N) of 93 dB”
distortion of any exciter available with THD the FX 50 can handle all of the nuances
and IMD of 0.003%.* and power of compact discs.

Move Up To CD Standards Set It And Forget It — 50 Watls

Every new ‘B’ Series FM Transmitter Sophisticated automatic control
incorporates the FX 50 for true CD transparency.  systems assure stable reliable

And, the FX 50 is the ideal retrofit for 50 watt MOSFET power output even

your present exciter. under mismatch conditions.

*Typical

For information on the FX 50 Exciter and on Broadcast Electronics’
new ‘B Series FM Transmitters which incorparate the new FX 50 Exciter,

call Bill Harland or Russ Erickson at 2-1 7_224_9600

®
E BROADCAST
ELECTRONICS INC.

4100 N. 24th ST, PO. BOX 3606, QUINCY, IL 62305, (217) 224-9600, TELEX: 250142, FAX: (217) 224-9607
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How to protect
your antenna system

By John Battison, P.E.

In the “good old days” of radio, a broad-
caster located a suitable piece of acreage,
went through minimal zoning and plan-
ning formalities, and proceeded to erect
an antenna system. All of that has
changed. Not only is it becoming much
harder to find suitable acreage, but it is
becoming even more difficult to get a pro-
posed site past the local zoning boards.

Even if it does scrape past the local town
zoning board, sometimes other agencies,
such as county and state boards, can hold
up site approval. With more and more lo-
cal authorities examining broadcasters’ af-
fairs, we now have the situation where
even the installation of satellite dishes is
banned in some cities, and I'm not even
thinking about RF non-ionizing radiation
problems with EPA,

We cannot affect zoning boards and city
councils in these columns, but the direct
and indirect effects of other influences on
an antenna location usually can be deait
with by engineers. These influences in-
clude, but are not limited to, cellular phone
towers, water towers, microwave relay tow-
ers, power lines, tall buildings and even ad-
jacent broadcasting towers, such as LPTV
or translator/booster supports. Almost
anything that protrudes more than about
50 feet above ground near an antenna sys-
tem is suspect.

About the only protuberance that is not
added after an antenna system is erected
is a water tower. The only thing that saves
us from those is the water company’s need
to locate on high ground (I am thinking
of the effect on AM operations, not FM or
TV). If you must locate your DA near a wa-
ter tower, it can be taken care of quite eas-
ily, and standard treatment will detune it.

Notification requirements

When an application is made for an AM,
FM or TV station construction permit, the
applicant must indicate its proximity to ex-
isting radiators. When an application is
made for a low-power TV station, howev-
er, the question of another antenna’s prox-
imity does not arise. I'm not sure about
cellular phone applications; the question

Battison, BE's consultant on antennas and radiation, owns
John H. Battison and Associates, a consulting engineer-
ing company in Loudonville, near Columbus, OH.

12 Broadcast Engineering September 1990

re: Radio

PG AR

may not be asked. Sometimes it seems
that the station knows about it only as the
tower is being built; at other times the cel-
lular phone company takes the initiative.
But LPTV and other towers can spring up
like mushrooms. Microwave and mobile
radio towers also have a disclosure require-
ment in the application, but it is not al-
ways followed.

Therefore, an AM station with a DA
should keep a running watch on local
building announcements and nearby con-
struction. In the “good old days,” stations
had an engineering staff and a chief en-
gineer. Part of the engineer’s job was to
keep a running watch on FCC releases and
local zoning announcements to ensure
that RF obstructions, such as towers, did
not grow suddenly in nearby fields. Today,
the few stations with a consulting engineer
on retainer can have him keep a running
watch on the station’s behalf, but even this
measure cannot cover unannounced con-
struction.

An AM station with a
DA should keep a
running watch on

local building
announcements and
nearby construction.

Watch for construction

This brings up an area where contract
and full-time station engineers can demon-
strate their usefulness to management.
Don't hesitate to point out any nearby con-
struction, especially towers, that could
conceivably affect AM operations.

If a tower appears to be going up, make
it a point to find out the owner’s name and
ask to see a copy of the construction per-
mit (CP). If he won't or can't show you one,
ask the station’s attorney to get one from
the commission. Also, make a careful set
of monitor point measurements, and add
some extra ones that the situation appears
to indicate. These will give you powerful
ammunition to use in case of arguments
after the tower’s erection.
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A condition in the CP should state that
the applicant must not interfere with ex-
isting operations and that it is his respon-
sibility to rectify any problems that may
result. If such a condition is there, you
have a strong legal leg to stand on. If it
is not, your management should go on
record immediately to the FCC and ask for
protection. It is much easier to get protec-
tion by putting your request in before the
application is granted than after.

Snake in the grass

One other “snake in the grass” for
broadcasters is eminent domain. This, for-
tunately, is a tool restricted to federal and
local governments and public utilities. The
latter are the hardest to combat, because
they may, and do, ignore protests and pro-
ceed with construction while the court
hearings are pending. In too many cases,
radio installations are damaged by the
heavy-handed use of eminent domain.

Without a word to the FCC, this broad
and frequently damaging power allows a
utility to take access to and erect a power
line immediately adjacent, or even on, a
broadcaster’s antenna area property.

The Canadian engineering fraternity has
performed a lot of research on this prob-
lem. Even in that large and relatively un-
populated country, utilities follow true to
form and locate adjacent to DAs. The
Broadcast Group of the IEEE also has pub-
lished useful material on this subject. |
have found that the wooden 100-foot poles
with lower voltage lines cause a lot of trou-
ble, perhaps more than the high wires.

The grounding wire on each of these
wooden poles acts as an effective re-
radiator for stations operating near the top
of the AM band. The easiest solution
would be to cut these wires, but I never
have met a utility that would allow this.
The easiest solution is to place a special
power-line ground detuning choke in the
ground wire. It cuts the wire electrically
at the station’s frequency, which often is
enough to solve the problem of re-
radiation.

Next month, we'll look at the issue of
who pays for these modification costs.

Bl
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I Uncommon engineersl 4‘

Carl E. Smith

By Elmer Smalling III

Eldon, IA, near Ottumwa, is the home
of the famous “American Gothic” house.
It is also the birthplace of an American
electronics institution, Carl E. Smith. He
grew up on farms in Libertyville and Leb-
anon, IA, graduating from Libertyville
High School in three years with honors.
In 1925, he attended Parsons College in
Fairfield, 1A, where he majored in pre-
engineering and French. After Parsons, he
attended lowa State University in Ames.
This year Smith will celebrate his 60th an-
niversary as an alumnus of lowa State,
where he received his BSEE.

Educational journeys

In 1930, Smith traveled east to RCA in
Camden, NJ, where he took a student en-
gineering course and attended post-
graduate courses across the Delaware Riv-
er in Philadelphia at the University of
Pennsylvania’s Moore School of electrical
engineering. He returned to the Midwest
in late 1931 to continue his education at
Ohio State University, earning an MSEE
in 1932 and his PEE in 1936. His thesis on
broadcast antenna systems was the larg-
est ever presented for the professional de-
gree in electrical engineering.

After marrying in 1932, he took an en-
gineering position with WHK radio in
Cleveland, which would be his base of op-
eration for many years. In 1932, Smith
founded the Smith Practical Radio Insti-
tute in Cleveland to assist those who want-
ed to further their education and increase
their technical skills. He held his early en-
gineering courses in a single room before
the sessions grew into the Cleveland In-
stitute of Electronics (CIE), which he estab-
lished in 1934. His first classes at Smith
Practical Radio Institute consisted of about
12 students, far short of the 30,000 stu-
dents enrolled in the Cleveland Institute
program today.

Wartime contributions
In 1948, Smith purchased the Nelson Ra-
dio School, moved it from New York and
merged it with CIE. By doing this, he was
able to increase the number of subjects
taught. Smith wrote most of the institute’s

Smalling, BE™s consultant on cable/satellite systems, is presi-

dent of Jenel Systems and Design, Dallas.
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» Estollished Clevelond fnstiture of Elee
fronics

* Received the government’s Commrmen-
datian for Exceptional Croifian Ser-
iee for warlime contreibulions

* Developed the circularly polarized
afilfernnag

* Wiote more than 53 books and arti-
cles and has held 21 directionul anten-
na seminars for the NAB

& Ertoblished Smith Electronics

text material, much of which was pub-
lished for use by students and engineers
outside CIE as well. His clear and concise
teaching has made difficult subjects, such
as calculus, trigonometry and advanced
algebra, less threatening to electronics stu-
dents and broadcast engineers. He re-
mains chairman of the board of Cleveland
Institute of Electronics.

During World War II, Smith moved to
Washington to join the Army’s operations
research branch as assistant chief in the
office of the chief signal officer. He led the
military radar training effort that was to
include such schools as Harvard and the
Massachusetts Institute of Technology.

Smith convinced the Army and Army
Air Corps to commit to radar training. He
also wrote electronics and radar textbooks
along with his staffs at Camp Murphy
north of Palm Beach, Fort Monmouth in
central New Jersey and Camp Crowder in
southwest Missouri. Extensive antenna
and propagation studies were conducted
under his supervision, and teams of an-
tenna specialists were trained by Smith
and his staff for the European and Pacific
theaters of operation. Smith received the
government’s Commendation for Excep-
tional Civilian Service for his wartime con-
tributions.

After the war, he returned to WHK and
WHK-FM as vice president of engineering,
where he developed the circularly pola-
rized antenna. In 1947, after thorough test-
ing and submission of the data to the FCC,
he received a license to operate using cir-
cular polarization in just 30 days.

A prolific history
Smith received a number of important
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patents for antenna design, including an
electromechanical calculator for solving
antenna equations, circular polarization of
radio waves, the slotted cylindrical anten-
na, the spiral slot antenna and a low-loss
antenna system using a counterpoise. He
has written more than 53 books and arti-
cles and has held 21 directional antenna
seminars for the NAB. His “Systematic
Directional Antenna Design,” published in
1946, includes more than 15,000 antenna
patterns from which engineers can pick
an antenna array that fits their application.

Smith has designed many high-power fa-
cilities for the Voice of America, such as
two 100kW directional arrays in Munich
and a IMW system located on 6,000 acres
in North Carolina. He has been a consult-
ant to HCJB, the giant Christian short-
wave station in Quito Ecuador, and en-
gineered the 500kW station on Bon Air Is-
land in South America.

Never too old to learn

In 1956, he established Smith Electron-
ics as a consulting firm that would provide
research, development and engineering
services to government and industry.

Smith Electronics conducted AM field
tests at WGAR in Cleveland and at other
stations that resulted in the FCC’s adopt-
ing the Magnavox system of stereophon-
ic transmission for AM radic on April 9,
1980. On March 4, 1982, the FCC author-
ized AM stereo with a minimum of con-
straining technical regulations. In 1988,
Smith sold Smith Electronics and found-
ed a new company, Carl E. Smith Electron-
ics, to continue his broadcast consulting.

Smith's career includes continual edu-
cation, which is perhaps the reason for this
octogenarian’s great success and prolific
output. His additional graduate education
included stints at Case Institute of Tech-
nology and Ohio State University. He
received his First-Class radio-telephone
license in 1932, his amateur radio license,
WS8KIQ, in 1933, and was made a Fellow
of the IRE (now IEEE) in 1955.

Every broadcaster has benefited from
this uncommon engineer’s contributions
to the industry. His continuing research,
consulting and educational efforts have
helped make broadcast engineering a
challenging and respected career.] 2T)))))
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The cart machine
with bells and whistles

your audience will never hear.

Finally, a cart that delivers
the creature comforts that
other Otari audio machines have
offered for years! And not only
does Otari's CTM-10 make your
job easier, it also delivers out-
standing audio performance, so
your output sounds more like a
GD player than a cart.

Heavy duty. direct drive capstan provides accuracy
and reliahility.

You gel extensive metering.
including dedicated metering for
the cue-track. (Now you can ver-
ify the cue-tone before you go

on-air') And for adjustments o
program length, there's a true
vari-speed control.

You'll also find a record azi-
muth adjustment system with

Iiqualization adjustments
are easy to reach and
dlearty marked making
MR e and Service
fast and casy.

phase display for when you want : -
to make the best recording :
possible. And, of course, we give you

choice. There are stereo and
mono record/play decks, and a
mono/stereo play-only deck.

Call us at (415) 341-5900
for more information about the
(CTM-I0. The cart machine we
built for perfectionists.
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But the CTM-10 is not all
just bells and whistles. It's the
only cart you can buy with HX-
Pro* That means that you can
get a really hot signal off the
tape, and still keep those high
frequencies where they need to
be for that crisp. clear sound.

And some things we keep
real cool, like we don't use sole-
noids for our pinchroller because
they can generate excess heat.
You'll also appreciate the CTM-10's
fast start Lime—it lets you cue
up tighter without worrying
ahout wow,
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Use microcontrollers
for station projects

By Gerry Kaufhold

Broadcast engineers always have been
a creative breed. In fact, during the early
days of broadcasting, many important in-
novations were brought about by working
engineers who perceived better ways of
doing things.

The FCC always has maintained detailed
guidelines for the broadcast technical
chain, but every other operable part of a
broadcast facility is fair game for creative
problem-solving.

As the field of broadcasting evolves,
many opportunities are opening up for
broadcast engineers to create unique an-
cillary equipment. For example, automa-
tion and robotics are entering broadcast
facilities in a big way. Because no two
broadcast operations are identical, each
station will need to customize its im-
plementation of these upcoming tech-
nologies.

This series will examine various ways
that working broadcast engineers can use
off-the-shelf microcontrollers to design and
build cost-effective enhancements for their
stations’ operation.

Facts about
microcontrollers

Single-chip microcontrollers are low-cost
microprocessors that can be made to do
amazing things. For example, most video-
tape machines contain several single-chip
microcontrollers that manage such func-
tions as head-rotation speed, tape tension-
ing and editing. Single-chip microcon-
trollers also are used to control printers,
graphics displays and remote-control
equipment. Since 1980, single-chip
microcontrollers have been used for vari-
ous functions in automobiles.

Single-chip microcontrollers cost less
than $10 each, even in small quantities.
After you have learned how to apply the
techniques of microcontroller design, you
will be able to attack numerous practical
problems and create exciting, low-cost
supplemental equipment for your station.

Examples of readily available devices
are the Z-8 and the 6804/6805. These
parts come in a variety of configurations
and are available from several manufac-
turers. Local electronics suppliers proba-

Kaufhold is a market development engineer for SGS-
Thomson Microelectronics, Phoenix.

bly carry one of these popular devices.
The local manufacturers’ representative
might provide EPROM programming
equipment or services, and perhaps a few
sample parts to get you started.

Single-chip
microcontrollers are
low-cost
microprocessors that
can be made to do
amazing things.

Embedded control
The popularity of single-chip microcon-
trollers recently has given rise to a new
industry buzz word. Any microprocessor
whose program resides permanently in
EPROM or ROM, and is only expected to
perform a limited range of specialized

functions, is called an embedded con-
troller. (See Figure 1.)

A chip like the Z-8 contains a Universal
Asynchronous Receiver/Transmitter
(UART) on board, so that with just a few
external components, it can be connected
directly to the COMM port of a personal
computer. This powerful feature makes the
Z-8 an easy-to-use processor for connect-
ing a PC to a variety of external equip-
ment, such as videotape machines or
remote-control equipment. The UART of
the Z-8 also can be connected ta a modem
for implementing remote controls that re-
spond to dial-up lines from a personal
computer back at the studio.

The field of embedded control is so new
that many of the interesting and helpful
functions that could be created for broad-
cast stations have not yet been invented.
Because original equipment manufactur-
ers (OEMs) will go after the big-volume
business, the broadcast community must
learn to apply these useful devices to the
one-of-a-kind applications that are typical
in broadcasting. B

Figure 1. A generic embedded controller using
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a single-chip microcontroller.
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4000A TRANSMIBSION LIMITER

We aimed for undetectable
transmission limiting . . .

And we reached our goal.

We designed this product to meet a challenge offered by
one of the world’s largest broadcasting organizations. In a
series of independent listening tests, their panels agreed that
the sound of the 4000A was virtually indistinguishable from

the original source, when below threshold, when in maximum

(15dB) gain reduction, when processing voice, or when
processing dynamic symphonic music.

Sophisticated peak control.

The 4000A provides absolute peak level control with no
overshoots. And with no audible artifacts, or unnatural gain
changes, a common problem with delay-line type designs.

Our proprietary-design high-frequency limiter prevents
overload due to the pre-emphasis found in most transmission
systems, without causing any high-frequency dulling! It's
selectable for 25us, 50us, 75us, 150ps, NICAM’s .17 pre
emphasis, or OFF.

orban

You set your limits.
Setup is very easy. The only operating controls are
INPUT LEVEL and OUTPUT LEVEL.

Remote-controllable switching supplies a calibrated
TONE at 100% modlulation; just adjust the 4000A’s OUTPUT
LEVEL to match the overload point of your transmission
system. Then switch to OPERATE, and adjust the INPUT
LEVEL for the desired drive level(or unity gain). And you're
ready to go on-the-air.

Unbeatable product reliability and

technical support.

The new 4000A Transmission limiter is from Orban, the
company that manufactures the world-famous OPTIMOD
Audio Processors for AM/MW, FM/VHF, TV, and HF used by
tens of thousands of broadcasters all over the world.

Orban products are known for their high standard of
construction and reliability. We’re proud of our products and
stand behind them with technical support from broadcast
engineers who understand your needs. Contact your Orban
agent or dealer for more information or a demonstration.

LISTEN TO THE DIFFERENCE.

a division of AKG Acoustics, Inc.
1525 Alvarado Street, San Leandro, California 94577 USA
Telephone (1) 415/351-3500  Fax (1) 415/351-0500
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Reviewing video basics

By Mark Everett

For the last three months, we've dis-
cussed the importance of system timing.
One key is the proper use of a reference
generator to lock your in-house system to-
gether. Let’s discuss how easy it can be to
create errors, even in a well-designed fa-
cility.

What reference?

Any production or post-production sys-
tem needs reference signals distributed to
the video sources used by the switcher. Ex-
ample sources could include the following:
cameras, time base correctors (or VIRs
with built-in TBC), DVEs, character gener-
ators, frame synchronizers and production
switchers. Many of these devices have at
least one input for a reference signal.

In most cases, the device will have its
own internal sync generator, which must
be gen-locked to your system. Not all vid-
eo equipment can use the same type of
sync. Some equipment might require sync,
blanking and subcarrier in addition to oth-
er pulses. Other equipment can work with
only sync and subcarrier. Some equipment
may operate properly with only a refer-
ence and then develop its own timing sig-
nals. The point is that everything requires
some type of reference, but all references
may not be the same.

I won't list every type of video product
and its own reference, but there are some
hints available. These rules apply to PAL
as well as NTSC and are slightly modified
for component systems.

Encoded color systems, such as NTSC
and PAL, require at least sync and subcar-
rier to lock a color signal. The reason is
that color video in both systems needs to
lock the video in vertical, horizontal and
color frequencies. There are some tricky
ways to combine the needed references
into one signal. Blackburst is the most
common combination signal.

Blackburst is a composite video signal
that includes sync (both horizontal and
vertical), burst and other reference signals.
Color bars or almost any other stable col-
or video signal will probably work in place
of blackburst for generator locking
purposes.

Everett is manager of corperate communications with Video-
tek, Pottstown, PA.
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I Iivﬁbleshootingl .

Encoded video systems usually require
blackburst, locked to the master genera-
tor for reference or gen-lock. If the sys-
tem is black-and-white, then sync is usual-
ly all that is needed. Any component
system will use a mixture of sync to some
devices (switchers, monitors and produc-
tion switchers) and color reference (sync
and subcarrier, or blackburst) to cameras,
DVEs and similar devices.

Label the confusion

One problem is that the industry doesn't
use standard labels for the references. You
may have to guess what a particular man-
ufacturer means. For example, I've ob-
served the following terms on video equip-
ment: Gen-lock, Reference, Ext. Lock, Ext,
Ref. and Sys Vid. Each of these labels ac-
tually meant the equipment needed
blackburst.

If you're working with an encoded col-
or system, sync or subcarrier alone won't
work. There are a few exceptions to the
rules on these labels. Many devices require
sync and subcarrier. Sync has no color in-
formation, and subcarrier has no horizon-
tal or vertical timing information.

If blackburst is used where sync is
needed, the device probably won't work.
Sync is 4V in amplitude and blackburst is
only about 0.5V. The input amplifiers of
the device may not have sufficient gain to
handle the low-voltage reference signal.
Or, in the case of using sync when black-
burst is needed, the 4V signal may over-
drive the input circuit. In both cases, gen-
lock will not be possible.

If you're not sure about the type of ref-
erence needed, read the book. | know that
engineers hate to do that, but sometimes
it’s necessary.

Timing the system

Now that we better understand the im-
portance of the correct timing signals, let’s
decide how we're going to distribute them.
One common mistake is in failing to ac-
count for the delays in the cable and sig-
nal processing equipment. Here is what
can happen by failing to account for the
delay in the interconnection cable.

For example, if you're using five feet of
8281 cable, which has a propagation fac-
tor of 66%, the delay will be 7.76ns. This

waass americanradiohistons com
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represents 10° of subcarrier. It doesn’t take
many short lengths of cable plus the in-
herent delays of the processing equipment
to ruin the video signal.

Let's connect together a working system
and see what can happen. Using 100 feet
of 70% velocity cable, connect sync from
a generator to a TBC. Now connect sub-
carrier with 96 feet of 66% velocity cable
from the generator to the same TBC. What
is the resulting SC/H phase error?

The resulting SC/H phase error is 39°,
before you even turn on the TBC. Thus,
100 feet of 78% velocity cable represents
about 200° of phase delay. Ninety-six feet
of 66% velocity cable is about 161° of
phase delay. The two signals will be far
out of time, yet the cable difference is only
four feet. The cause of the problem is the
use of two different types of cable in the
example installation.

Had you used the same type of cable for
both runs and still had a length difference
of four feet, the SC/H phase difference
would only be around 8°, Although that'’s
not perfect, it’s a lot better than the 39°
error in the first example installation.

Other pitfalls

You also can get into trouble in other
areas. A sync generator provides output
signals with the proper timing relation-
ships. One subcarrier cycle is at the zero
crossing and going positive exactly at the
same time the leading edge of composite
sync (at line 10, field 1) is going negative,
The measurement point is at the 50%
point of the leading edge of horizontal
sync or —20IRE. This condition exists in
any sync generator that maintains
subcarrier-to-horizontal phase (SC/H).

Therefore, any device that requires sep-
arate subcarrier and sync (or blanking) is
open to system problems. The use of in-
compatible cables, not the device, is the
problem. Cable type and path length are
important.

The foremost design consideration is to
begin your design with a stable, accurate
and dependable sync generator. Then, be
sure that the delays produced by all cables,
connectors and equipment are accounted
for in the final design. Also, be sure you
use the proper equipment to check and
time your system. BE)))
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No Camcorder Compares...

... In size and weight ... In quality and
JVC’s new X-1 is the performance

smallest, lightest profes- The X-1 combines rugged
sional 3-CCD camcorder JVC construction with

in the world. features not found on any
other camcorder.

\ .4 Measure the difference yourself. Call JVC at

Vo '.‘ 1-800-JVC-5825 to find out why people are
= calling the X-1 “The Exciting One” ... and

P ! receive a free Video Designer’s Template.
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... In cost

The X-1 is less expensive,
and the S-VHS format
makes it more economical
to use.

JVC
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Finances and
today’s engineer

By Brad Dick, editor

You should think about next year’s
budget all year long. Look for opportuni-
ties to help build your case for the items
you need. If you fall short of money, peo-
ple or equipment during the year, write
a memo. Anytime you can't fulfill anoth-
er department’s request, document that
with a memo to the other department and
your files. That is the time to begin pre-
selling your budget to others by showing
that although you've tried, you've been
unable to meet the needs of others.

As you develop a laundry list of needed
items and support, prioritize it. List from
the top down the support that will help
you meet the unfulfilled needs from last
year. This usually means that the most ex-
pensive items are at the top of the list.
That'’s all right, because the list is for your
use only. If you believe you need new tape
machines, list them. It may be that after
the budget process is complete, you have
to settle for rebuilding them instead, but
at least you've examined carefully the
issue.

Begin the process early

Don't wait for the official announcement
of budget preparation to begin your work.
Now is the time to begin building your
case on paper. Assemble any memos, lists
of unmet needs, complaints you may have
received about equipment or personnel
shortages and your notes from last year.
This documentation is the history part of
your budget. Combine these with any
planned production demands (for instance,
new programs or regular remote broad-
casts), governmental requirements or ex-
pected management changes. These docu-
ments represent the future part of your
budget.

Now develop an engineering plan to
meet the past year’s needs, which you
were unable to meet before, and the ex-
pected work for next year. Start with per-
sonnel requirements. This is often the
most difficult area to expand because it
represents an ongoing commitment. Cal-
culate the needed fringes, supplies and
other necessary expenses.

The easiest part for engineers is usual-
ly the documentation needed for new
hardware. However, as we've discussed be-
fore, use your manager'’s language in your

20 Broadcast Engineering September 1990

Management §

for engineers

justification. Leave the techno-talk in your
office. Such jargon does nothing to help
sell your product to the client (boss) and
may actually hurt your case.

About two weeks before management
issues the yearly announcement of budg-
et due dates, make your first pitch. Sched-
ule a meeting with your boss to review the
individual costs associated with each por-
tion of your budget. Help your boss to be-
come comfortable with what you're plan-
ning to submit.

This also is the perfect opportunity to
identify key client (other department)
needs. It may be that significant changes
are being planned that would affect the
engineering area. If so, you have time to
prepare an optional budget to meet those
changes. If you know about possible
changes and don't develop contingency
plans, someone else may do it for you.

Sales job

The sales pitch is the proof section of
your budget. Include substantial rationale
to support your proposal. The entire proof
effort is there to define what your budget
covers. Don't be afraid of being detailed
and concrete. You must convince top man-
agement that your plans are current, ac-
curate, complete and cost-effective. Follow
these five major steps:
® Review past performance.
* Analyze the trends.
* Review the status of current program-
ming/projects.
* Fuvaluate the likelihood of approuval for
other projects.
® Present a year-long budget review.

Each of these areas must be addressed
in your budget preparation process. Let’s
take a closer look at each of them.

Review your department’s performance.
How has the engineering department’s
work increased in the past few years? Has
the amount of local programming in-
creased by 22%? Has the technical staff
decreased by 12%? Look at industry
trends. Have your technical salaries kept
up with industry standards? (If you need
resource material or documentation,
watch for the upcoming October issue of
Broadcast Engineering.) Use this as evi-
dence to build your case.

How are the ratings and sales for your

wWWW.americanradiohistorv.com

station? If you don’t know, find out. If rat-
ings and sales are up, you should use that
information to help justify additional sup-
port. If the opposite is true, be prepared
to show why your department shouldn't
be cut back. Be sure you know how the
entire industry is doing. If the industry is
on the upswing and your station isn't, the
justification process may be different from
where everyone is seeing a downfall.
Show how your budget will affect the sta-
tion’s overall financial performance. Look
for every opportunity to show how en-
gineering contributes to a positive bottom
line.

Review any current projects you're
responsible for supporting. For example,
if management previously committed to
nightly broadcasts of the local weather re-
port live from a remote location, remind
them of that commitment. Use these com-
mitments to influence specific portions of
your budget. Because such items were al-
ready authorized, they must be paid off
or management defaults. Be sure your
budget begins by highlighting these previ-
ously made demands. The result is auto-
matic approval of portions of your budget.

Have other projects been scheduled for
which you will be responsible? Have ade-
quate funding and resources been allocat-
ed to those projects? Anytime you can see
ways to pin parts of your budget to an
already-approved idea, do it.

Also, examine the likelihood of future
projects being accepted. Although you
can't predict the future, the Boy Scout mot-
to, “Be Prepared,’ is always good advice.
If you suspect that the news department
is going to ask for funds to support an in-
vestigative feature staff, be ready to sup-
ply the technical costs.

Engineering departments often are
caught in a budget squeeze when pro-
gramming commitments are made with-
out adequate planning for the technical
costs. To avoid this, try to work with oth-
er departments all year. That will make
it easier to pick up on their wants and
plans throughout the year. Remember, you
will be more successful if you can link
your budget to performance and other sta-
tion goals and objectives.

BE))



www.americanradiohistory.com

AUDIO
CONSOLE
PRODUCTS

Arrakis audio console
products are designed
by broadcast
engineers for
broadcasters at
reasonable prices.
Our products sell
themselves. Study our
features, specs., and
prices. Compare and
you will find what
thousands have found
— The Arrakis
Advantage —

MODEL 2000 SCT

os¢c

\ur% 1

[
200,
Arrak;,

TURBO

FEATURES
VCA Faders
P & G Sliders
.01% Distortion
Solid Oak Trim
10 W/CH Monitor
Remote Start
Mix-Minus
Modular Design
Ultra-Reliable
Mono Mixdowns
Stereo Cue
Full Muting
Dimensions —
30°Wx17"Dx7"H
Weight — 55 Lbs.

®
*
.

MODELS

e 6 Channel Rotary
(18 Inputs)
150 SCT-6M $2395
150 SCT-6S $2495

® 8 Channel Rotary
(22 Inputs)
500 SCT-8M $3495
500 SCT-8S $3595
o 8 Channel Linear
(22 Inputs)
1500 SCT-8M  $4395
1500 SCT-8S  $4495
e 12 Channel Linear
(24 Inputs)
2000 SCT-12M $4895
2000 SCT-12S  $4995
e 12 Channel Linear
(34 Inputs)
2100 SCT-12M $5895
2100 SCT-12S  $5995

arrakIs

SYSTEMS, INC.

2619 Midpoint Drive
Fort Collins, Colorado
80525

(303) 224-2248
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Audio-video
control systems
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Whatever it may be, an
audio-video control system
is the key to an
efficient station.

l have writzen the introduction for
the Aucio-Video Control System issue
for three years now, and | still haven't
figured out exactly what the words
“audio-videc control systems’ mean.
| have worked in many stations, even
helped builc a few, but I have yet to
open a box that says “audio-video
control syst=m” on it. Where does
such a system fit on the station block
diagram? What is its part number in
the manaufac-urer’s catalog? Do such
systems comre in 19-inch configura-
tions with raek ears and screw holes?

Facility comtrol systems don't exist
as individua“ devices at discrete loca-
tions, as do €rgans in the body. Rath-
er, elements of the facility control sys-
tem twist amd meander through the
whole statiom, like the ganglia of the
nervous system. It is every place, and
yet, no placz. Perhaps the true loca-
tion of the station's control system is
in the design philosophy of the en-
gineer or ergineers that pieced it all
together.

Today, ther= is mounting pressure to
simplify, condense and streamline our
facilities. Exvery piece of equipment
must pull itz weight all of the time.
This spreads costs over many hours
of use each day, and iniproves the bot-
tom line.

We cannor achieve this kind of effi-
ciency through arguing the merits of
one tape format over another or one
cart machine over its kin. This level
of efficiency .s a system issue, and can

only be discussed af-er stepping back
and looking at all of the station's
equipment — interconnecting and
controlling elements — as a whole. It
is from this perspective that we will
examine facility control systems.

We treat the Audio-Video Control
Systems topic with the following ar-
ticles:

¢ “Present and Future Facility Control

Systems” ........ ....page 26
e “Making the Switch™ .. ... ... 36
s “Fiber Optics ir the Broadcast
Industry” ... ... ... 50
e “Understanding YCAs”. ... ... 84

No matter how czrefully we select
each individual pieze of production
equipment, we must pay at least as
much attention to tke integration and
control of those devices. In this way
we can achieve the efficiency required
in broadcasting today.

Rick Lehtinen,
technical editor



www.americanradiohistory.com

P <G TR G <Y
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Now it can co
;

It was only a matter of time. Now Sony D-2

composite digital video offers broadcasters some-

thing they‘ve been waiting for. Time compression.

It's an option now available on the DVR-18, Sony's

three hour D-2 VTR.
The DVR-18's time

With the DVR-18’s
optional time
compression, you
can squeege more
out of the time

; ’m you've got.
compression and expansion fTure is remarkably
advanced. A single plug-in medule provides full
audio data recovery as well as precise digital pitch
correction for two stereo pairs of audio signals at
the same time. For example, your main audio

channels and your SAP. All without the need for

any external equipment.
Plus, the DVR-18 gives you Sony’s advanced
I I picture processing for the highest quality video

playback. And since it’s digital, you'll get a time

DVR—18 TIME OOMP

HH[HWH“
g

B

i

r“

N e L ]

it

e EE e et | o

A e

e
L
1]
1
,‘}'
1

Weuw'e " seceanca

compressed program without losing o generaticn.

The DPR 18 gives you thz

Of course, the DVR-18’s time compression

The DVER-18’s pitch correction

makes it easy to keep

your audio in iune,

without the need

Jor external
equipment.

and expansion isn’t the only reason why broad-
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mits of video and audio.
mpress them. moreemomo-

digital interface. Which means simple, convenient
ccnnection to other digital equipment.

When you compare the size of a Sony DVR-18
to a regular 1-inch video tape recorder, you’ll find
the DVR-18 to be about three times smaller. That’s

a pretty big advantage to a TV station, where

space is always at a premium.

To find out more information about the

Ry ) 1‘. £
. \

o)
ACATA®.
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The DVR-18 lets you compress
four audio signals at the same time.

epmon of time corapressiGn.

ccsters shzulc oonsider C-2. The [VR-18 offers DVR-18, call 1-800-635-SONY.

recognizable colo~ oic? Jres at shutt e speeds up Because if you haven't thought about
te 100X p av spe2d. I=can also aczommodate all what Sony D-2 technology can do for your station,
maybe now is the time.

SONY.

B ROADTCAST PROGCDUCTS

e AB

three D-2 cassette si=s. So it car giva you a full

three hour ccpodty. And it can pre-stripe tape stock

A
Sony Communications Products Company, 1600 Queen Anne Rood, Teaneck, NJ 07666 © 1990 Sony Corporation of America. Sony is a registered trademark of Sony. "—"‘@'\NWD\@PH’*

at three times verra speed for insert editing.
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Present and
future

facility control

Facility control systems:
Use today, design for
tomorrow.

By Don Reynolds

26 Broadcast Engineering September 1990

systems

Control systems, both manual and auto-
mated, are the nervous system of any
broadcast or post-production studio. When
designing a facility control system, we are
directly affecting the future of our facili-
ties. Many issues must be addressed. How
will the control be integrated into your sys-
tem? How will production resources (VTRs
and still-stores) be allocated? How will the
control system actually control machines?
Who has the authority to use which
devices, and how is this authority to be
delegated? Because a facility can only per-
form as well as its control, this important
area deserves at least as much attention
as the design of the routing and distribu-
tion system itself.

This article overviews some of the prin-
ciples used in facility control.

Get a handle

In many cases, the control system used
in stations is all that the operating person-
nel will ever see and touch. Whereas once
broadcasting might have been a matter of
firing up two tape machines and running
back and forth to determine which play-
back was the most acceptable for air,
broadcasting equipment today is so tech-
nically sophisticated that the quality of pic-
ture is rarely the issue. The critical ele-
ment today is rapidly becoming one of
productivity. How can each machine be
most efficiently used?

If you're planning a new facility or ex-
panding a present one to include new,
more powerful production tools, you’ll
want to consider a few fundamental but
easily overlooked issues before making ex-
pensive, difficult-to-reverse decisions. The

Reynolds is product manager for Dynair Electronics, San
Diego.
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more powerful the production tool, the
more flexible a control system it will need.
When weighing the pros and cons of each
approach, determine which will meet both
present and future needs, in addition to
your budget.

There are several different control
philosophies. Your needs will change over
time. Therefore, when planning your con-
trol system, consider controllability, ex-
pandability and flexibility.

Accommodating automation

As technology races ahead, automation
becomes more and more prevalent. For
many years videotape editing has been ful-
ly automated. Advances in station auto-
mation are dramatized by developments
in automated cart systems, net delay sys-
tems, automated satellite terminals, studio
robotics and increasingly comprehensive
device control on the part of the news-
room computer systems. With the assis-
tance of computers and robotics, station
managers can now rest assured that
revenue-generating commercials and pro-
gramming will broadcast accurately and
on time.

However, automation and computers
still haven't replaced all manual activities
in the broadcast and post-production en-
vironment. It is important to question how
a proposed facility control architecture will
handle movement of critical resources
back and forth from automated to manu-
al tasks. Sports events, live remotes and
most ENG still require manual interven-
tion. Therefore, your control system must
be capable of rapidly switching from au-
tomated operation to special configura-
tions in which the human has control, or
at least override, of computer-generated
commands.
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ntroducing the Gates Line
of 1, 2.5 & 5 kW Solid
State AM Transmitters.

Gates. It's more than a name
— it's a tradition of quality
and value. To earn that name,
these affordable new trans-
mitters had to meet the high-
est industry standards in five
key areas:

Value

» Overall efficiency of up to
72% cuts power costs.

+ Multimeter plus PA voltage,
PA current, and forward/reflec-
ted power meters standard.

* Qutput tuning included as
standard.

¢ Remote inputs com- &
patible with both TTL 8
and relay-type remote
systems.

Durability

» No tube failures.
time-consuming
adjustments or
replacement costs.

* Modular construc-
tion with easily
accessible socketed
MOSFETs.

¢ "Chimney design”
air handling keeps
transmitter clean
and dust-free.

* 100% solid state “soft-failure”

power amplifiers.

Simplicity

» Six independently adjust-
able power levels accommo-
date virtually all PSA/PSSA
requirements.

How the
newest AM
transmitters
earned
one of the
oldest names
in radio.

=

* Color Stat™ front panel with
signal flow block diagram and
red Fault LEDs shows trans-
mitter status at a glance.

» Rugged, dependable discrete
logic controller.

Reliability

» Automatic overload power
cutback keeps the transmitter

© 1990 liarms Corporation

Circle (13) on Reply Card

on the air at the highest safe
power level.

» Bandpass output network
has proven its lightning sur-
vival capabilities in the field.

» Automatic instant AC restart.

* Battery backed-up controller
memory.

Performance

» Patented Polyphase Pulse
Duration Modulation
technology.

¢ Unsurpassed reach with
130% positive peak capability.
+ Minimal distortion, over-
shoot and ringing for crisp,
“ear grabbing” sound.

Y e T

Original circa-1946
Gates transmitters
are still on the air to
remind us that value,
durability, simplic-
ity. reliability. and
performance are as
important right now
as they ever were. So
if you want an afford-
able solid state trans-
mitter with all the
“old-fashioned”
advantages. call
Harris today for more
information on the
newest AM transmit-
ters — and how they earned
the proudest name in radio.

T HARRIS

Harris Broadcast Division

Marketing Department

P.O. Box 4290. Quincy. Il. USA 62305-4290
Tel (217) 222-8200 Ext. 3408

Fax {217) 222-7041
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ESbus

The best systems may be those that al-
low control of any production device from
any control panel or port. One basis for
this interchangeability is the ESbus. This
industry standard, issued by the American
National Standards Institute (ANSI), takes
its name from the European Broadcasting
Union (EBU) and the Society of Motion
Picture and Television Engineers (SMPTE).
(See Figure 1.)

ESbus is a flexible communications pro-
tocol that offers control of audio, video
and film production devices. Embedded in
the ESbus protocol are provisions for
error-checking routines, which make the
system extremely robust. For the most
part, manufacturers have adhered to the

ESbus standard. In two out of three aspects
3 — hardware and addressing systems —
they have followed the standard closely.
However, in the third area — that of di-
alects, the standard has not been followed

closely. Each product speaks a different di-
alect. Consequently, machines require di-
alect converters to allow communication
with the control system.

The ESbus standard faces other limita-
tions as well. The standard recommends
that only 32 total machines and controllers
be connected to a single control bus. Ad-
ditionally, the system tends to be slow in
larger applications.

Improving the ESbus

A few methods have been developed to
overcome these shortcomings. Some stu-
dios use bus/LAN layers to maximize their
system capabilities. A single high-speed
LAN is connected to several ESbuses,
resulting in increased communication
speed. Others rely on a single high-speed
computer with many ESbus ports that can
each connect to 32 devices. All of these
methods solve speed and number-of-
device problems, but they also add com-

’ CONTROLLED

L._._J_!___‘*J_J‘—H

plexity.

Another option for increasing speed lies
in LANs operating outside the ESbus stan-
dard. Several companies have developed

‘proprietary systems based on higher-

speed hardware. Although the cost often
runs significantly higher, these systems
carry messages at a rate 20-50 times faster,
but still only to a limited number of ma-
chines.

Control routing

Another less common yet effective ap-
proach takes advantage of a control rout-
ing switcher. (See Figure 2.) Rather than
sending and processing messages through
a central computer or LAN, the switcher
makes a dedicated ESbus that includes
only the production tools and controllers
required for the current project, and sends
messages directly from controller to
machine.

With each controller and each con-

TERM

CONTROLLED
DEVICE DEVICE
o o o
DIALECT DIALECT CONTROL . e CONTROL
CONVERTER CONVERTER PANEL PANEL
q I BUS
7 / /j f/ 7//L CONTROLLER

Figure 1. The ESbus allows control of numerous tape machines from numerous control panels. Dialect converters facilitate non-ESbus protocol devices.

CONTROLLED CONTROLLED
DEVICE DEVICE
e e o
DIALECT DIALECT CONTROL R CONTROL
CONVERTER CONVERTER PANEL . PANEL
BUS
y, CONTROLLER
N \
AS y, /] HIGH SPEED
MULTIPORT
COMPUTER
N N
/] A N\

Figure 2. A control routing switcher makes a dedicated ESbus among all the production tools and control panels required for a given project.
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The people who set our standards are very tough to satisty.

Our standards are set by our
most demanding customers. And by our salesand £ B
techrical service representatives. Ard since
all of them are seeking perfection, :
not one of them is ready to settle for £ -
less than the best. Thats why SM
Broadcast Betacam® and Master
Broadcast Betacam SP® video-
cassettes meet and exceed the
critical demands of Betacam
and Betacam SP users. If the
last thing you want to worry about |
1S the tape, choose ours.  We won't be satistied un’ul you are.
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trolled unit individually connected to the
switcher, the problems of network failure
and adding devices are greatly
diminished. This method has achieved
popularity with some large broadcasters,
along with government and military facil-
ities for non-broadcast control and data
routing applications.

With this approach, each production
tool and each control panel are connected
as “inputs”” ESbus control ports, from au-
tomation or edit control computers, are
connected as “outputs.” The resource as-

signment system directs the switcher to
connect machines and manual control
panels to a control port via a switcher out-
put bus. This bus then becomes an ESbus
dedicated to the current project or broad-
cast schedule. This provides maximum
flexibility in large systems by creating a
number of small, simple systems so each
project effectively has its own facility.
In effect, this system adds another lay-
er to the router. (See Figure 3.) However,
in a world where digital video, analog
component video, multichannel audio and

QUICK! PIGK A HUM-STOPPER!

e Eliminate ground-loop problems (hum, cross-talk, voltage differsntials,
etc.) on video and other wideband data lines.

e Insure outstanding signal transmission with over 120 dB attenuation of
interference at power line frequencies.

Without Hum-Stopper

For the ultra-wide bandwidth and low, flat insertion loss needed by broadcast
or remote TV lines. For security, CCTV or Industrial Process Control systems,
For high-speed Data Lines or Medical Imaging Equipment. Whatever your
needs, there's a North Hills Isolation Transformer designed to meet them,

With Hum-iinpper

Engineered for unmatched reliability. Standard insulated BNC connectors for
easy installation. Backed by a 3-year warranty — it's the widest selection of
Wideband Isolation Transformers available anywhere. And it's availab'e now!
Competitively priced! Right off the shelf!

For details, dial: 516-671-5700. Or write for our new catalog.

s~laNorth Hills Electronics, Inc.

1 Alexander Place, Glen Cove, NY 11542-3796 (516) 671-5700 Telex: 46-6886 FAX 516-759-3327
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time code are all switched, switching fa-
cility control signals presents an additional
logistical hazard, but not an insurmount-
able technical one.

Of course, control routing systems must
start with enough expansion room to han-
dle your future needs, just as does the sig-
nal router that goes along with it. The
same is true of multiport computers and
LAN systems. Thus, you must plan as far
into the future as possible, and the system
you choose should have the right balance
between current system cost and its future
expandability.

LANs

One inherent problem with LANs and
buses is tap or device failure. With the ES-
bus, if a single device fails, or if you need
to remove a machine from the bus, your
whole system is down until reconnected.
The proprietary systems have circumvent-
ed this pitfall to a small extent by using
taps. In the event that one machine or con-
troller breaks down, it can be disconnect-
ed from the tap and the remaining com-
ponents can still function.

Although taps offer better fault isolation,
they also have disadvantages. The units
are moderately expensive and cumber-
some to install and disconnect. Addition-
ally, when the tap itself malfunctions, you
could end up back in the original dilem-
ma, and your whole system is down.

Resource assignment

After system architecture, another issue
to consider is the machine assignment
procedure. Who will have control over
your production resources? Three
philosophies for resource assignment are
“central assignment,” “demand-priority”
and “delegate-accept.”

In a central assignment system, one per-
son maintains authority for machine dele-
gation from a single location. This philos-
ophy has been steadily gaining popularity
as automation in the studio environment
increases. The central approach offers a
large degree of safety — it is nearly im-
possible for someone to “steal” control of
a tape machine or to accidentally cut off
a tape during broadcast or recording.
However, the facility must have adequate
status and scheduling functions to support
the system. There must be considerable
planning and management to make sure
that use of resources is optimized while
competition between users for resources
is held to a minimum. Although such a sys-
tem is certainly cost-effective, such inten-
sive resource management is sometimes
more than the staff of a busy broadcast
studio has time to handle.

A simpler, albeit more dangerous pos-
sibility rests in the demand mode. Anyone
can use a given machine at any time, no
matter where they are stationed. But this
also means anyone can step in and push
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Why are 90% of all camera automation systems in US TV stations AutoCam™?

Because scores of general managers, news direc- system (which has zero cumulative error), repeatabil-
tors, operations managers, production managers ity, reliability, maintenance and mostimportant..“Will it
and chief engineers wanted to auto- ) , ; work in my station with our people”?

mate their facilities with the most reli-
able and efficient camera automation
system. From GMs to camera opera-
tors, they probed every design aspect;
software, TSM'’s patented positioning

Autocam is on the air in these stations
...and many more.

Get "On target L-; " with AutoCam.
Callto arrange a demo for your station.

TOTAL SPECTRUM MANUFACTURING, INC.
709 Executive Blvd., Valley Cottage, NY 10989 - 914-268-0100 - FAX 914-268-0113

Circle (16) on Reply Card

www.americanradiohistorv.com


www.americanradiohistory.com

the stop button at the most critical mo-
ment. To avoid these potentially disastrous
consequences, the demand method is
usually adapted to include a priority sys-
tem. Each controlling device in the studio
then receives a priority. Logically, those
with the higher priority can override the
current user. Although this adds a meas-
ure of safety to the system, it also includes
another layer of system complexity. A spe-
cific individual needs to be in charge of
assigning priorities and changing them
when necessary.

In fact, both the demand and demand-
priority systems are too dangerous for
most operations. Attempts have been
made by some to modify this approach
with a “machine free” or “shelf” system.
These methods require a resource opera-
tor to return a device to the “shelf” after
it has completed a project. Unfortunate-
ly, station operations staffs are often too
busy coping with their next project, or else
they simply forget, to return the device to
the “shelf”” Either way, the control system
considers the production tools busy when,
in reality, they are not.

The final and most frequently employed
resource assignment system is delegate-
accept. A controlled device delegates its
use to one specific group of control panels,

B Microprocessor-based

B Two to sixteen
independent
circuits control
up to 15 Amps

B Ten (optionally
40) programs

Bl Cycle times from
2 seconds to 192
hours on each
program

B Settable and
accurate to the
second

B Tamper-resistant
locking keyboard

B Less than $70 per
circuit (4 circult model)

CALLFORA
FREE CATALOG TODAY—
TOLL FREE
(800) 854-1999
Outside CA

say a cluster of three or four residing in
a specific control room. The user gains
control of the production device by accept-
ing this delegation. This approach is pop-
ular because it provides greater flexibili-
ty than central assignment, yet avoids the
risks inherent in the demand mode.

OUTPUTS

AUDIO 1 TIMECODE
VIDEO AUDIO 2

Signal router
The interaction between the machine
assignment procedure and the signal rout-
er is another important issue. The router
and the machine control system should
work together. Several decisions must be
made regarding the sequence of interac-

DIGITAL OTHER
C.AV. CONTROL

Figure 3. Using a facility control system adds a layer to the signal routing system, but provides

offsetting advantages.

19" rack mount

There's no need to buy 10 different timers for 10 different

jobs ... one ChronTrol does it alll Now you can have

precise, automatic control of all your broadcast equipment
needs; tape recording, satellite feeds, equipment &

signal switching — even remote control via ChronTrol's

serial communications port. Field-proven and dependable,
ChronTrol's easy operation simplifies your difficult timing jobs.
See the latest ChronTrol catalog for full details on our

various models.

BCAM

MAINTENANCE
MANAGEMENT
SOFTWARE
“FOR YOUR PC "

KEEP TRACK OF

* EQUIPMENT REPAIRS

* EQUIPMENT HISTORY

* EQUIPMENT INVENTORY
* WARRANTY STATUS

* PARTS INVENTORY

* PERSONNEL ACTIVITIES

* PROBLEMS & SOLUTIONS

Computer Assisted Technologies
847A Second Avenue Suite 175
New York , NY 10017
Tel. (212) 360-2591
Fax (212) 573-8362
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3:45 Thursday, way ahead.

He's a tough client but you were
ready. And right now you can hear
him saying,

“Fast...this is going fast”

You could tell him about the speed

of your new Abekas A72 CG—How it
sizes characters instantly, does italics.
drop shadows, outlines—instantly.

All' with no waiting to render.

But you don't.
. hagankigees
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Character Generator

A72 Digital

Abekas

A Carlion Campany

L.eading in Digital Innovation

Ior details: (415) 368-5111 Atlanta (404) 451-0637 Chicago (708) 639-9400
Dallas (214) 385-4544 Los Angeles (818) 955-6446 New York (516) 829-0820 San Francisco (415) 369-6791
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tion. Should machine assignment to con-
trollers lead or follow the signal router?
What will occur if a signal switch is re-
quested, but the control layer cannot com-
ply because a machine is already delegat-
ed elsewhere, or because the remote/local
switch on the machine is in the wrong po-
sition (that is, delegated locally)? Should
the switch be executed anyway? Decisions
concerning the machine assignment
procedure and the signal routing system
will affect the efficiency of your facility.

A demand mode system is probably the
least useful. Who wants anyone pulling
control of a source away from you when
you have that source routed into your
switcher? Demand priority is more serv-
iceable, except that the priority must con-
stantly be transferred to the control point
requesting the selected device. Some sta-
tions have even experienced problems be-
cause of a conflict in priorities. Suppose
a high-priority user, like the master con-
trol switcher, erroneously rolls a tape ma-
chine? The switcher may not have the but-
tons or relays needed to recue the tape,
but all other control panels are of lower
priority, and will be locked out. This indi-

cates that the table of hierarchy must be
carefully planned out.

Central assignment of signal routing and
control implies delegating a controlled
machine to a specific panel and a produc-
tion switcher input. Operators may, for
whatever reason, want to change the rela-
tionship between control panels and pro-
duction device inputs, but they may find
that a central assignment system doesn’t
provide the required flexibility. An
adapted form of central assignment, which
includes a delegate-accept system at the
receiving end, can accommodate these sit-
uations. A central operator assigns control
to a logical group, say a control room,
which then has the ability to relate con-
trollers to switcher inputs. Assigned
resources are delegated to projects, such
as control rooms or edit bays, and the
operators in those areas establish which
control panels go to which production sys-
tem inputs. Therefore, in the long run, the
delegate-accept system may provide the
most flexibility for facility control.

Pros and cons for now and tomorrow
The effects of the control decisions you

make for your new or expanded plant will
be around for a long time, Carefully judge
the different architectures, and weigh the
pros and cons of each as they apply to
your future operations. Prudently plan for
growth, because your needs will certain-
ly increase. Consider the importance of
adaptability, as glitzy new production tools
requiring even more control continue to
appear on the market. Careful considera-
tion invested in a system that will serve
you well today will also help you far into
the future.
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AS-101 AUDIO SWITCHER

® llluminated and legendablo control buttons @ Optional RS-232 Interface

® Instant or overlap switching
@® Front panel accessible level controls

CONEX S22

P.0O. Box 1342

Belllngham, WA 98227

@ Optional reiay follow switch outputs
@ Plug-in screw-clamp terminals

Same Day
Transformers!

Our applications engineers helpyou selectthe
best type for the job from over 70 models in
stock, and we'll ship 'em TODAY!

jensen transformers

NCORPORATED

10735 Burbank Blvd. « North Holtywood, CA 91601
FAX (818) 763-4574 Phone (213) 876-0059
TELEX 6502919207 MCI UW

(Mon-Thurs, 9am-5pm Pacific time)
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TIME AND DATE ON YOUR MONITOR

A MODIFIED 206A CAN READ ESE
MASTER CLOCK TIME AND INSERT

(20000

® MICROPROCESSOR CLOCK
® M/D/Y OR JULIAN CALENDAR
® 12 OR 24 HR. FORMAT

® VARIABLE SIZE

® POSITION ANYWHERE

® INSERTS 3 VIDEO SOURCES

IT IN THE VIDEO
ES2559 §745

© UP/DN TIMER MODE
ES206A $550

DAYS/HR/MIN/TENTHS — PUTS
CODE ON AUDIO TAPE READS IT
BACK. GREAT FOR LOGGING!

PRACTICAL SOLUTIONS FOR 19 YEARS 142 SIERRA ST. @ EL SEGUNDO e CA 90245 e (213) 322-2136

DONT HAVE A MONITOR?
E5280 - 10 DIGITS $578
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Is now the time to go
to wideband, large-matrix
video switching?

By David L. Bytheway

36 Broadcast Engineering September 1990

f;’]Thea routing switcher has become a fact
of life for most TV engineers. The in-
creased flexibility and reliability brought
to the production and broadcast facility is
no longer a luxury. Meanwhile, recent
trends in technology and production
methods have enabled better switchers to
be designed. Because a switching and dis-
tribution system is a central and often
semipermanent part of any facility, the
selection of a switching system should be
carefully undertaken. Three issues to con-
sider in today’s purchases: How will a giv-
en device handle future needs for wide
bandwidth switching? How large can I
build this switcher? Is it expandable as my
needs change?

Trends

With the advent of HDTV and digital au-
dio, many engineers are wondering
whether they should invest in wide band-
width distribution equipment. Is it possi-
ble to use a wideband switcher for stan-
dard bandwidth applications? If so, are
there any disadvantages to that kind of op-
eration? Are presently available wide
bandwidth switchers good enough to be
used in the future when real HDTV signals
are available? Are today’s control systems
flexible enough to add wide bandwidth
switchers later without obsoleting the
standard bandwidth equipment already in
place?

A properly designed wide bandwidth
switcher can provide excellent perform-
ance for standard bandwidth signals. In
fact, they can offer some advantages and
improved performance over standard
switching matrices. Although some early
wide bandwidth switchers had their prob-
lems, recent improvements have made

Bytheway is senior design engineer for BTS Broadcast Tel-

evision Systems, Saft Lake City.

wwwLamericanradiohistorv.com

possible some truly high-performance
switchers. This newer equipment offers
flatter bandpass, less time delay, better
performance with multiple passes, lower
crosstalk and better crosspoint isolation.
All of these improvements enhance oper-
ation with standard bandwidth signals.

These advances also make the switch-
ers truly capable of handling any of the
proposed HDTV standards. It is now pos-
sible to get sufficient bandwidth for qual-
ity HDTV signals even with multiple pass-
es through a matrix. The reduction in
crosstalk, especially at 30MHz, is also of
great benefit for HDTV operation.

Wide bandwidth switchers and other
distribution equipment require some spe-
cial considerations, including the use of
quality cable and more attention to equali-
zation. Minimizing cable lengths and the
number of processing devices in line also
helps. If a system is designed with care,
the extra costs are small and performance
will improve for standard and extended
bandwidth signals.

Some newly available switcher control
systems are downward-compatible with
older standard bandwidth systems, and
possess open-ended architecture that
makes future expansion and enhance-
ments the rule rather than the exception.
Because most of the new video standards
use component-type signals, you should
consider a system that will allow the ad-
dition of more channels or levels of vid-
eo matrix in the future. Many control sys-
tems will allow several different channels
or levels of control, for use with multichan-
nel audio, composite video, component
video and time code or other data. With
the addition of the three or four new lev-
els that HDTV signals will require, less-
sophisticated control systems will run out
of capacity.

Another recent trend is the rush toward
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LEADER
ISATIT
AGAIN!

WE'VE ALREADY BUILT
AND INSTALLED AN
OPERATIONAL HDTV

SYSTEM!

Just ask KBLR-TV39 in Las
Vegas, Nevada. JAMPRO pro-
vided their antenna which per-
mits the transmission of an
HDTV signal.

State-of-the art technology
and JAMPRO continue to grow
together . . . we were on the lead-
ing edge when we developed the
first circular polarized television
antenna . . . and that tradition
continues today.

OUR SYSTEM
PROVIDES

® Pattern stability

® Non-scanning
characteristics

e A band width wide
enough to provide the
superior broadcasting of
a high definition signal.

FOR DETAILS

(916) 383-1177  Telex: 377321
FAX (916) 383-1182

6938 Power Inn Road
Sacramento, CA 95828
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larger matrices. Just a few years ago, a
large switcher was considered to be 100
inputs by 100 outputs. Now, switchers of
250 inputs by 250 outputs and larger are
common. For example, one TV facility re-
cently installed a system pre-wired for 400
inputs by 400 outputs. It has taken some
changes in architecture and control sys-
tems to enable such large matrices to be
built. The problems in constructing such
a large matrix and maintaining perform-
ance are real. Standard methods of build-
ing switchers from years past simply will
not work. New switching topologies as
well as construction advances make these
large switchers more practical and af-
fordable.

Wide bandwidth switching

A video device is considered to be wide
bandwidth if it has a -3dB point of 30MHz
or higher. In practice, even wider band-
width than this is desirable, because a typi-
cal video signal will have to pass through
many signal distribution devices. Each de-
vice and its interconnecting cable will roll
off the frequency response. The total sys-
tem response is what matters. Moreover,
the typical signal will make many passes
through a switcher before it reaches its ul-
timate destination. So the real answer to
how much bandwidth is enough for a
switcher will depend upon the exact sys-
tem configuration and the desired system
performance under real operating con-
ditions.

In wide bandwidth systems, details
count. For example, when striving for
good 30MHz frequency response, the rela-
tively short length of cable between the
switcher and the patch panel may require
equalization. Switching systems that ac-
commodate these specific needs will be
more useful than those that are merely
wide bandwidth-capable, but otherwise
the same as standard bandwidth
equipment.

Some other performance specifications
are also important. For example, what is
the linearity at 20MHz or 30MHz, not just
at subcarrier frequencies? How does cross-
point loading affect frequency response at
30MHz? What is the group delay charac-
teristic out to 30MHz? Although some
specifications are relatively easy to make
below 10MHz, the situation changes at
30MHz. A switcher truly capable of wide
bandwidth performance will have good
characteristics throughout the entire
passband.

In the past, wide bandwidth designs
generally required more power than their
standard bandwidth counterparts. More
recent designs make it possible to build
linear, wide bandwidth switchers and am-
plifiers without substantially increasing
power consumption. The resulting equip-
ment also requires no more cooling than
the standard bandwidth equipment it

www americanradiohistory. com

replaces. Beware, not all wideband equip-
ment currently available incorporates
these power efficiencies.

Advances in surface-mount construction
have also made it possible to place much
more circuitry in a given space. Also, such
circuitry is generally more stable and pre-
dictable as well. Some physical constraints,
however, limit the miniaturization that is
possible. For example, in many video
devices, the limit on size is determined by
the number of BNC-type connectors that
can be placed on a given rear panel.

Large switching architecture

Full-facility signal distribution has driv-
en the size of a typical switcher to much
larger configurations in recent years. Most
manufacturers offer switchers between
160 and 200 inputs as the largest number
of inputs in a standard matrix. This is
usually limited by the number of matrix
cards that can be placed in a 19-inch-wide
equipment rack. (It can also be limited by
the number of BNC connectors). The num-
ber of outputs is usually limited by the
equipment rack space and the number of
input DAs that can be tolerated. General-
ly, a switcher of 200 inputs by 200 outputs
is the largest that can be built practically
with standard architecture.

Standard architecture, the so-called
“square matrix,” uses a single crosspoint
for each possible path through the matrix.
This means that a 100 input by 100 out-
put switcher will have 10,000 crosspoints.
A 200 input by 200 output switcher will
have 40,000 crosspoints. Small matrices
can usually be built in a fairly straightfor-
ward manner. Once the number of outputs
reaches a certain size, input distribution
amplifiers are required to interconnect the
matrix cards. A good rule of thumb states
that input DAs are used for all matrices
larger than 80 outputs in wide bandwidth
switchers. (See Figures 1 and 2.) The total
switcher performance will be a combina-
tion of the DA and matrix performance.
Different manufacturers have different
maximum limits on the number of outputs
they configure before input DAs are
needed.

Building a switcher larger than approx-
imately 200 inputs by 200 outputs requires
an alternative approach. One possible
method is referred to as “cascaded switch-
ing”” This technique adds inputs by using
a secondary or “combining” switcher to
group together the outputs of two or more
switching stages that precede it. (See Fig-
ure 3.) It still provides discrete and dedi-
cated crosspoints for every possible path,
but does require each signal to pass
through an additional crosspoint in the
combining matrix. If the number of
desired outputs is large, this method will
also require input DAs (as described previ-

Continued on page 42
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The best just got better!
Announcing the 7.5 MHZ Series
of Time Base Correctors and

Synchronizers. |
] Now. Primedmage brings you |
10 20 30 40 50 60 70 75 MHz the 7.5 MHZ Series, the latest

in sophisticated time base
_ correctors and synchronizers
for superior bandwidth signal
“handling: 7.5 MHz with
impulse response of 0.25%.:

The 7.5 MHZ Series also
provides variable noise
reduction up to 20 dB, passes

VITS and VIRS, and transcodes
et between Y/C, Y/688, Y/R-Y/B-Y,
no degradation. and-composite — all outputs
available with any-input type..
7 . Time base correction for 1/2”
Laes i and 3/4” VCRs-in Betacam,
Betacam SP, Mll, U-Matic,
U-Matic SP. Hi-8, S-VHS, and
ED Beta formats. '

Ideal for down-link cable and
wide bandwidth broadcast
applications, 7.5 MHZ products
feature the same-reliability

Flat at 7 MHz, the
7.5 MHZ Series shows
ultra stable signal

The 7.5 MHZ Series {

faithfully produces
a 2T K factor of
less than 0.25%.

These photos show actual waveform outputs
produced by an off-the-shelf 7.5 MHZ unit.

. and high-operating standards

as all Prime Image TBCs and
Syrehronizers:

Firid out more about this |
dynamic new line of TBCs and
Synchronizers. Write or call

Prime Image today.

Prime Image, inc. 19943 Via Escuela, Saratoga, California 95G70
{408) 867-5519, Fax: (408) 926-7294, Service: (408} 926-5177,
East Coast: (301) 544-1754, Central: {217) 787-5742.
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Continued from page 38
ously) to feed multiple combining ma-

trices. TERMINATOR <}
Another method called “multiple stage OUTPUTS 7078
switching” can provide crosspoint count
reduction. This approach can result in sig- E
nificant cost and size savings. One im-

plementation called “3-stage switching”
uses a variation of a technique first de-
scribed by Charles Clos at Bell Labs. With
it, large switching matrices can be built
that do not use input distribution amplifi-
ers or combining matrices. Figure 4 shows
a portion of a 200 input by 200 output ma-
trix built with 3-stage architecture. Each

small matrix building block is connected > oururs 4049

OUTPUTS 60-69

OUTPUTS 50-59

to each subsequent matrix by a single ca-
ble. This method has the advantage of
reducing the total number of crosspoints
required substantially. It has the disadvan-
tage of requiring each signal to pass
through three separate crosspoints. As a

OUTPUTS 30-39

result, tt.le individual performance of each 7~ OUTPUTSIZ0
crosspoint must be good, to ensure ade- e
quate overall performance. THROUGH
Also, the control system for this type of LGN
switcher must be intelligent. Three-stage N OUTPUTS 10-19

switching requires a lot more sophisticat-
ed control than do standard square ma-
trices. The control system must find a path SWITCHER INPUT 10 OUTPUT
from the desired input to the desired out- BACKPLANE :D OUTPUTS 0-9
put. There are a number of possible paths. =

In order for the switcher to be non-

blocking (i.e., avoiding a situation in which

no possible path is available for a given

switch), the control system must be able  Figure 1. A typical 80-output switcher, showing input looping structure. Here, each backplane
to keep careful track of all signals and  contains 10 outputs.

paths, and have the ability to create paths
if necessary. Transparent rerouting of
already-switched paths is generally re-
quired for this. Several switching systems
built with this architecture are now oper-
ating in the field at broadcast installations.

. Sig“?l performance #1 MATRIX #2 MATRIX #3 MATRIX
An ideal switcher would have perfect

specifications: no distortion, no noise, no

crosspoint loading and perfect isolation. :D :D :D

A real switcher should be as transparent

as possible. Crosstalk and other interaction (UP TO 80 (UP TO 80 (UP TO 80
between signals should be absolutely OUTPUTS) OUTPUTS) OUTPUTS)
minimized.

Distortion

Distortion or non-linearity in video
switchers is usually specified in terms of
differential phase and differential gain.
Typically, modern switching equipment
will have differential phase specifications
of less than 0.1° and differential gain
specifications of less than 0.1%. This par- .
ticular distortion measurement is best- SYSTEM INPUT
suited for specifying distortion in >

composite-type video signals. Many wide l/;

bandwidth designs compromise differen-

tial gain and phase in preference for band- INPUT DISTRIBUTION AMPLIFIER
width. Newer topologies allow high linear-
ity and wide bandwidth. Figure 2. An input DA can be used to feed each input to multiple matrices in order to provide

Both differential gain and phase canbe  more outputs.
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Dolby SR provides Along with their With Dolby SR, video
the performance familiar ruggedness can sound as gcod as it
attributed to digital and all-around looks. Signal purity is

systems while main- utility, carts with maintained through the
taining such analog Dclby SR capture the multiple tape genera-
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Listeners today expect better sound wherever they go — at home, at the
movies, in the car. To keep up with their expectations, you need Dolby SR.
Two channels, with the compact, easy-to-operate Dolby Model 363 (shown).
Or up to 24 channels, with Dolby Laboratories' multitrack products.

Dolby SR dramatically reduceas noise, increases headroom, and lowers
distortion from initial production to final transmission. That means you can
deliver your message today with the clarity you've been expecting from the
technology of tomorrow.

Dolby Laboraones Ing + 100 Potrero Avenue « San Franzisco, CA 94 113-4813 + Telephcne 415-558-0200 + Telex 34408 - Facsim le 415-863-1373 ®
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“one-sided”” This means that the error that
is created can be in one direction. If a sig-

nal makes multiple passes through a ma- total error will add directly and become
trix with this one-sided non-linearity, the

quite large. The ideal is to have a low
differential gain and phase error, with a
random variation around zero. This will
result in very low errors, even with multi-
ple passes through the matrix.

130 x 10

130 x 10

Crosspoint loading
Crosspoint loading is a degradation that
occurs in a signal when it is switched to
many outputs. The signal may pass quite
transparently through the switcher when

10-PAIR CABLING

it is switched to a single output, but as it
is directed to more and more outputs, its

quality may deteriorate. Some switchers

20 x 10

Figure 3. A combining matrix structure permits large numbers of inputs to be accommodated.

COMBINING MATRIX

will show frequency response and delay
changes to the signal as additional outputs
are switched on. Other specifications can
also suffer under these conditions. This
test is a measure of signal isolation with-
in the switcher, but unlike crosstalk meas-
urements, which define the leakage of sig-
nal from one path into another, crosspoint
loading defines the integrity or “discrete-
ness” of each limb in a branched path.

Crosspoint loading is rarely specified,
however, and most published switcher
specifications only apply to measurements
made when one output is switched to one
input. Figure 5 shows an example of cross-

A 260x10 system is achieved by combining two 130x10 matrices with a 20x10 combining matrix. point loading in a wide bandwidth

Now, all of your
ENG microphones
are wireless.

. . . the PRO mini-H by Lectrosonics.
XLRin ... XLRout

The ingenious H185 transmitter simply plugs onto any of your hand-
held, lavalier or shotgun microphones with XLR connectors. The bat-
tery powered CR185 compact receiver mounts on your camcorder and
provides a balanced audio output via an XLR jack on the rear panel.

Faster set up time

Your ENG crews can set up faster, cover more events than ever
before, and use whatever mic they need. The operating range of
this system allows a wide variety of camera angles and shooting
distances, which generally produces more spontaneous interviews
and makes covering large events simple and efficient.

Highest reliability

Machined aluminum housing withstands rigorous daily use. The RF
link is stable, without dropouts or interference. The audio is broad-
cast quality. The factory support is second to none.

Call us now for the location of your nearest dealer.

(800) 821-1121

If your ENG operations aren’t wireless . . .
...isn’'tit about time?

LECTROSONICS, INC.

P.0O. Box 19900 = Rio Rancho, NIV = 87174

Made in the USA
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HE sap, _J “You can write almost anything you want

about this machine and put my name under it” SOWE DID.

Dan McCoy was the first production director
in radio to use the DSE 7000, and he saw it
revolutionize the way production is done at
WZOU-FM,_ one of the top stations
in Boston. A spot that used to take an hour to
produce now takes 20 minutes. Without tape.
Without razors. Without a single dB of genera-

tion loss. Even agency dubs now go right to the

THE DIGITAL SOUND EDITOR. STATIONS FROM BOSTON TO
SAN DIEGO ARE MAKING IT THE HOTTEST BOX IN RADIO. DSE for levels, sound enhancement

CUE

and tags; then onto carts. Creativity has exploded, too. With the DSE’s instant UNDO feature,
the fear of trying new things is gone. You simply try another take, assemble a ditferent edit,

or test a new effect. If you don’t like the results, UNDO it instantly. No wonder WZOU has

s% ’l And no wonder Dan McCoy calls

this machine “the most impressive thing that’s ever happened to radio”” His words, not ours.

designed their production facility around the DSE.

®
@AKG 1525 ALVARADO STREET, SAN LEANDRO, CALIFORNIA 94577, USA, (415) 351-3500. FAX: (415) 351-0500

DSE 7000 « THE NEW SPEED OF SOUND“‘

www americanradiohistorv com
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switcher.

Flatness of bandpass
The flatness of the bandpass is especial-
ly critical in a wideband switching system.

The shape of the bandpass is also impor-
tant. Desirable results of frequency re-
sponse tests will have little response peak-
ing, with few—if any—ripples in the
passband and a smooth rolloff shape be-

yond the passband. Ideally. each device
in the signal path should share this smooth
and well-controlled response; extended
bandwidth in each device will also help
ensure that the resulting system band-

width is wide enough.

Frequency response can vary in a
switcher. For some systems, response will
vary depending upon the position of the
matrix card in the backplane of a chassis.
Different paths through the matrix may
exhibit different frequency responses. Sim-
ple component variations can also cause
significant response anomalies. And, as
seen above, crosspoint loading can affect
frequency response. In large switching sys-
tems, multiple passes through the matrix
can cause even relatively minor frequen-
¢y response errors to become significant.
Figure 6 shows an example of 10 passes
through a wideband switcher having ade-
quate response.

20 EA.
10 x 20

20 EA.
20 x 20

20 EA.
20 x 10

—

OUTPUT 0-9

{NPUT 0-9 #1 #1 #1

INPUT 10-19 #2 #2 #2 OUTPUT 10-19

INPUT 20-29 #3 #3 #3

p—

OUTPUT 20-29

Delay performance

In order for a system to be transparent
for NTSC/PAL-type video signals, it must
have good delay characteristics. Most
modern switching systems offer less than
+1° of subcarrier phase shift from all in-
puts to a given output. No matter what in-
put is selected, the width is wide enough.

» L .
L . .
L .
Figure 4. A portion of a 200x200 3-stage switcher, showing the number and dimensions of each
matrix module and their connecting paths. Each path shown is a single cable. The number of
crosspoints is reduced from the 40,000 needed by a square matrix of this size to only 16.000.

MAXIMUM VELOCITY AND MINIMUM ATTENUATION

That’s what MYAT rigid line and RF components deliver. We manufacture them using highest quality
pure copper or aluminum, and thoroughly test each one before shipping. Princeton University’s
Plasma Physics Laboratory evaluated MYAT performance, and chose our components

for their research reactor.

RELIABILITY AND LONGEVITY

They're important to you—and 10 us. So we use non-galling silver plated beryllium
copper contact springs. brass elbow reinforcements and pure virgin Teflon inner
supports. Every MYAT rigid line section and component is warranted for a full
year. That's why you’ll find the bright blue MYAT logo in transmitters and sys-
tems by Harris, Acrodyne, QEI. Micro Communications and Broadcast Elec-
tronics. And at thousands of broadcast stations worldwide.

SERVICE AND SUPPORT

Need a replacement fast? Check our catalog—virtually every item listed is ready
for immediate shipment. Not sure what you need? Ask a MYAT engineer for tech-
nical assistance. Unusual requirements? Our computerized design and testing facili-
ties turn them into “routine™ projects. We did it with high-power 936" 50 Ohm line
for KGON-FM's multi-station tower. and we can do it for you,

b

Whether you're planning a new tower, upgrading an older installation, or coping with an
emergency. MYAT power is as close as your phone. Put it to work in your RF transmission
system. Contact your RF distributor, or phone us at (201) 767-5380.

MYAT, INC.

Manufacturers of RF transmission equipment since 1951,

40 Years of Experience, 40 Years of Excellence.
380 Chestnut Street » P.O. Box 425 « Norwood. NJ 07648 « Tel (201) 767-5380 « Fax (201) 767-4147
Circle (27) on Reply Card
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In Service.
Unfortunately, our Porsche Targa Carerra is
in for a pit stop. Seems there's an annoying
noise inthe frontend. Pity.

Meanwhile, the incredible Schmid SIAT is
still going strong. In fact, this fully automated
marvel is fast enough to conduct complete
audio tests in under 5 seconds. Which means
you can now measure audio network quality
in-service. Without the noise and intrusion of
lengthy tone tests. Without interrupting
programming. And without annoying your
audience. Amazing.

Even more amazing, SIAT lets you measure
noise, distortion and crosstalk during peak
broadcast periods, when quality is critical and
the transmission environment is roisiest.

Of course, SIAT comes fully loaded with
features even a Porsche would be proud of Its
modular design means SIAT can expand as
your needs expand. And it can help maintain
audio quality for any transmission media: fiber
oplic, satellite, microwave or physical line.

All of which proves: In the race for satisfied
viewers and listeners, SIAT leaves the compe-
titiorr in the dust. For a free copy of our SIAT
video or more information, race to the phone
and call 1-800-955-9570.

S 2 Schmid

Telecommunication
15 West 26th Street [ New York, NY 10010

Circle (28) on Reply Card
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0dB

switcher will have the same time delay for
each signal. Some switchers also specify
the delay matching between outputs or
groups of outputs. This is important for
those who need to use several syn-
chronized outputs, such as for feeding a
production switcher. Some systems pro-
vide delay adjustments, but these almost
always compromise frequency response.

In a switcher with a looping input struc-
ture, each output group will usually have
some built-in circuitry to adjust time de-
lay relative to the other output groups. To
achieve uniform delay on all possible
paths, some external cable adjustments
are required. These are usually done be-
tween the switcher and the patch panel.
It is possible to zero-time a switcher as
large as 200x200 in this way.

The time delay should also be the same
for all frequencies within the passband of
the system. This performance parameter
is specified as group delay. Although no
system is free from some group delay er-
ror, the best systems will show low or flat
group delay, regardless of signal level,
crosspoint loading or signal path varia-
tions. Group delays of less than 2ns with-
in the passband will give good per-
formance.

DC coupling and clamping
In order to provide clean switching char-
acteristics, most video switchers provide
some type of signal clamping. With the
different types of video signals in use to-
day, the type of clamping available is an

important issue. Standard composite, com-
ponent, wide bandwidth and other types
of signals all have different requirements.
A standard sync-tip clamp will work with
many of these signals, but not all of them.
This is the reason to consider DC coupling
in a switcher. In such a system the video
signal will be passed through unaltered.
A DC-coupled switcher is more difficult to
design and produce, but it is usually more
stable, and it is not restricted in the type
of signals it will pass. Some systems pro-
vide optional clamping circuits, which al-
low each input to be configured as
needed.

In wide bandwidth
systems, details count.

Slew-rate limiting

Slew-rate limiting is the reduction of
bandwidth with increasing signal level and
frequency. For example, a system with
slew-rate limiting might have a bandwidth
of 30MHz for a signal level of 100mV but
only a 20MHz bandwidth for a signal lev-
el of 700mV. Generally, not only is the
bandwidth affected, but so are many oth-
er parameters, such as time delay, group
delay and waveform distortion. This is es-
pecially true in the region where the ex-
cessive rolloff occurs. A well-designed sys-
tem will have the same bandwidth and

+1

//"\ Lt CURVE 3
”—

F\

N -\\cunve 2

CURVE 1 \

0.3

10 100 200 MHz

Figure 5. The effect of crosspoint loading in a wideband switcher. Curve 1 shows a single input
switched to a single output. Curve 2 shows a single input switched to five outputs and curve 3

shows it switched to 10 outputs.
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other parameters for all signal levels up
to full video level. This is equivalent to say-
ing that the full-power bandwidth is the
same as the small-signal bandwidth. Sys-
tems capable of wide bandwidth perform-
ance will not exhibit slew-rate limiting for
any signal within the passband up to full
video level.

Crosstalk

Crosstalk is one of the most important
performance parameters in a switching
system. [t is also one of the most difficult
to design for. Wide bandwidth systems are
even more challenging in this respect. In
standard bandwidth systems, crosstalk is
usually specified at the subcarrier frequen-
cy. In wide bandwidth systems, the cross-
talk all the way out to 30MHz is impor-
tant. With present technology, it is not
possible to obtain the same isolation per-
formance at 30MHz as can be obtained at
3.58MHz. Adequate performance at
30MHz can be obtained, however. The ad-
vent of surface-mount technology is one
factor among many involved in making
this possible.

Many think that total system video
crosstalk at -45dB or lower is not visually
detectable on a monitor. Making a switch-
ing system that is capable of this perform-
ance at 30MHz is not easy, but some sys-
tems are available that can achieve this
level of performance.

Wide bandwidth in a standard
bandwidth application

Is there such a thing as too much band-
width? Some worry that a switcher with
a bandpass out to 80MHz or 100MHz may
pick up stray RF energy that will be passed
throughout the entire facility. This is a val-
id concern. A number of design methods
can be employed to help control this prob-
lem. For example, good grounding tech-
niques, adequate bypassing, careful shield-
ing and the use of quality double-shielded
cable are some methods that help. Also,
if the switching system is linear and well-
controlled in the high-frequency end of
the passband, especially in the rolloff re-
gion, RF pickup and detection will be
minimized. In many cases, the bandwidth
can be intentionally rolled off where
needed to aid in particularly troublesome
applications.

Large system performance

What kind of performance can be ex-
pected from a large switching system? It
is possible to build a 10x10 matrix with
much better performance than a 200x200.
When systems become large, they suffer
from reduced crosstalk performance, in-
creased delay scatter, more frequency re-
sponse variation and sometimes more sig-
nal distortion. Much of this reduction in
performance is because of the large phys-
ical space that is required to build such a

~
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@ Consistency.

As reliable as digital circuits
are, they are also consistent.
Digital signal processing is
very straightforward; there are
fewer things to go wrong and
fewer set-up adjustments to be
made. Digital signals are
predictable, and therefore
performance is consistently
good, from the start, and over
the long haul.

Flexibility.

By eliminating the constraints
of analog signal processing
(signal-to-noise degradation,
chroma-to-luminance delay,
etc.), each piece of digital
equipment becomes far more
useful. Producers need not be
constrained by how many
generations down the final
product might be.

B Efficiency.

High reliability, consistency
and flexibility of digital
equipment all add up to this:
the all-digital system is ‘‘on-
line’” when you need it.
Downtime and set-up time are
minimized, and many analog
considerations are eliminated.
There are fewer constraints
placed on the efficient use of
your facility. The system does
not control you, you control it!
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é ot long ago, these facts would 3 And it's all a matter of fact.
: have been fiction. Then Sony : D-2's picture quality is exceptional
® 4
3 introdtced D-2 composite video. : trom the start, and it stays that way con-
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%’ D-2 takes the amazing possibilities of 2 sistently. Here's why:
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j tical reality.

In fact, revolutionary is the only way 1

D-2 effectively eliminates dropouts.

to describe it. D-2’s digital world is a
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They're “clones.” Digital replications indis-
tinguishable from the original.
As for audio, D-2 VTR's have broad-

cast sound quality previously unheard of.

who'’s satisfied
tape recorders, e
face the facts.

e — D2
=" - combines
e * @ digital
i & ‘ audio

. with
digital

1T video.

Four independently editable channels of CD
quality digital sound. In stereo that never
needs a phase adjustment.

Fact is, no other composite VTR per-
forms as well as D-2. In both video and

audio. You might think such a high per-

s Products Company, 1400 Queen Anne Rood, Teaneck, H) 07886, © 1990 Sony Corporanon of Amenco Sony s o registered trodemark of Sony.

Sony (ommunkghon:
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formance machine would be hard to work
with. But in fact, D-2 is quite easy to use.

For example, D-2 shows you pictures-

D-2/DVR-18

D-2
offers
pictures
in-shuttle
2x
faster.

in-shuttle faster and in color. So you can
work more quickly and effi-

ciently. And one person

up to eight D-2 VTRs. Which
makes it a lot easier to do a lot more.
Given all this intelligence, you'll have
to agree. Sony D-2 sets a new standard in
recording technology. After all, you can't

argue with the facts.

D-2

lets one
person
eastly
operate
up to eight
VTRs.

For more information call (800) 635-SONY. il

SONY

ADCAST PR ODUCTS
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Aspects of the
all-digital system

What do we mean by the
phrase ‘“‘the all-digital
system’’? First, we're talking
about the ability to generate
audio and video directly in the
digital domain, in such
equipment as state-of-the-art
graphics systems and audio
synthesizers. Next, we're
talking about the ability to
record, store and retrieve
those digital signals, and the
ability to process the digital
information (as in digital multi-
effects systems, still-store
boxes, production switchers,
etc.). Finally, we're talking
about the ability to
interconnect the myriad types
of equipment without reverting
to the analog domain. Once
we're in the digital domain,
let’s stay there.

W Digital signal
generation

Most video and audio signals
originate in analog form. But,
because of the transparency
of digital signal processing,
the sooner the signal is
converted into digital form, the
better. Today’s most advanced
cameras utilize digital signal
processing right in the camera
head. Soon cameras will
produce direct digital output.
Digital audio consoles for
mixing and processing prior to
digital recording are already
common. Most computer
graphics systems generate
images in digital form, and the
quality of these images is
limited only by present analog-
world considerations. It won’t
really matter to the all-digital
system whether the origination
image is live-action or
computer-generated. The fact
is, the signal representing
audio or video, at its earliest,
will be in the digital domain.

B Digital recording is
better than analog
recording

Digital recording is a reality
with the D-1 (component) and
D-2 (composite) tape formats.

Digital recorders are more
cost-effective than comparable
analog machines because
they are inherently more
reliable, more consistent and
more efficient. Being cassette-
based and requiring fewer
machine set-up routines,
digital VTRs allow more
freedom for the tape operator.
With four audio channels,
digital VTRs can provide new,
cost-effective avenues for
audio production, sweetening
and programming. Tape life is
greatly increased, too. The
number of usable passes is
far higher than with any
analog tape format.

The quality of digital recording
is much higher than its analog
counterpart’s. Digital
recordings have a higher
video signal-to-noise ratio, and
moire is eliminated. Audio

__anany amaricanradighicton, com,

performance is at the level of
compact discs. And the multi-
generation aspects of digital
are unparalleled (over 20
generations without any
noticeable degradation).

Digital recorders offer some
unique features. Perhaps the
most significant feature, never
possible in analog, is error
correction, the ability to
produce absolutely accurate
playback of the recorded
material, even when tape wear
or damage would normally
render an inaccurate
playback. Error correction,
along with the consistently
high signal-to-noise ratio of
digital processing, produces
“clones.”

Another feature of a digital
VTR is its signal-monitoring
capability. Each VTR can act
as its own tape evaluator,
giving the operator a
consistent and reliable means
of tracking the performance of
each tape in the system.
Future developments in
sophisticated digital
diagnostics will allow
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Figure 6. Frequency response after 10 passes through a wideband switcher.
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large matrix.

In a large square matrix, much of the
degradation is the result of needing input
DAs and a lot of internal cabling. For ex-
ample, if the input DA has 0.1% ditferen-
tial gain error, and the switcher has the
same error in the same direction, the
resulting performance will be 0.2%
differential gain. All specifications add up
in this manner. The key to building large
matrices is to design each of the building
blocks with high performance so that the
overall result is still acceptable.

To build 3-stage switchers requires even
higher performance, because there are ef-
fectively three matrices in one switcher
pass. There are some advantages in 3-
stage switching, however, that are not im-
mediately apparent. For example, a
properly designed 3-stage switcher will in-
herently provide the same time delay for
every possible path through the system.
Transparency can be high because no in-
put DAs are required, and because each
of the building blocks used is a small
switcher that can be built with high per-
formance.

Control systems

After a switcher's signal performance,
the next important consideration is the
control system. These can vary widely in
flexibility and features. Some important is-
sues: the size of matrix that can be con-
trolled, the number of levels or channels,
the number and type of control panels, the

physical distance over which the control
panels can be placed, the ease of recon-
figuring the control system, downward
compatibility with existing matrices, the
ease of expandability in the future, the
reliability and redundancy of the system,
the interface with other control systems
and equipment and the availability of ma-
chine and switcher control.

Multiple-stage
switching can provide
crosspoint count
reduction.

Important advances have been made in
recent years in all the areas. Control sys-
tems are now available with more open
architectures, which allow much easier ex-
pansion and flexibility as needs change.
Adding a new control panel or changing
mnemonic names is not the difficult task
it once was. Some new systems even al-
low reconfiguration of the entire control
system in just a matter of seconds.

One of the most important advances is
the ability to add new switching matrices
or levels easily. It is also possible to have
more than one matrix with different con-
trol points on the same control system.
And much larger matrices can now be

—www americanradiohistorv.com

controlled. It is not uncommon to find
switching systems with more than 10 lev-
els or channels of control and large ma-
trices (200x200) for each level. New fea-
tures, such as “path-finding,” are also
available, Path-finding allows two or more
matrices to be interconnected with tie
lines while the control system operates
them as a single matrix, automatically
finding paths between them when
needed. A 3-stage matrix can be operat-
ed as a single standard matrix as seen
from the control panel.

Summary

Important advances continue to be
made in video switching and signal dis-
tribution. Not all developments are in the
digital video world. Analog signal distri-
bution will be with us for a long time yet.
Increased performance for standard band-
width video as well as the ability to han-
dle future wide bandwidth signals is avail-
able now. Also, more open architecture for
the matrices and the control systems helps
to enhance long-term compatibility and
future expandability. Careful consideration
of the signal performance and the control
systems will be rewarded with reliable and
flexible service in a video distribution
switcher.

B
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Fiber optics
in the
broadcast

Optical interconnection
is becoming a reality
for broadcasters.

By Michael W. Pugh

50 Broadcast Engineering September 1990

industry

hen Lewis Carroll wrote Through the
Looking Glass, he envisioned a strange
land of wonders for his well-known pro-
tagonist, Alice. Back then, the marvels of
communication that come to us today
through another kind of glass would have
seemed equally fantastic. But, in truth, our
technological world is being altered by
transmission through the “light-lines”
known as fiber optics.

Amazingly enough, the foundation of fi-
ber optics actually predated Carroll’s mus-
ings by a couple of years. In 1870, John
Tyndall, a physicist and fellow Briton,
showed that light could be bent around a
corner through a curved spout of running
water. He had discovered the principle of
total internal reflection, the basis for fiber
optics as we know it today.

Later experiments by Alexander Gra-
ham Bell used light beams traveling
through air to transmit speech. Solid glass
was first used in the 1930s, the 2-layer
“cladding” method of light guidance de-
veloped in the '50s, and the laser imple-
mented as an efficient light source in the
’60s. Highly pure, low-loss glass fibers were
the last refinement in the '70s, making
fiber-optic transmission practical and ad-
vantageous for many applications.

Soon, fiber will become the media of
choice for audio and video connections
from the production studio to home dis-
tribution. It is already being used for many
studio entrance links and distribution
trunking. The digital revolution now in
progress in broadcast facility hardware
creates new applications for fiber, in which
bulky coax will be replaced with fiber
wherever serial digital links interconnect
equipment.

Pugh is a senior staff engineer at Grass Valley Group’s Tel-
ecom Systems Division, Grass Valley, CA.
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A basic fiber-optic tutorial

A fiber-optic communications system is
composed of three fundamental elements:
light source, fiber media and light detec-
tor. A brief description of these elements
is necessary in order to better understand
the capabilities and limitations of fiber-
optic systems.

Light sources

The majority of light sources used in fi-
ber optics emit light at one of three differ-
ent wavelengths: 850nm, 1,300nm and
1,550nm. These are considered to be low-
loss “windows,” where glass fibers carry
light with minimal attenuation. All of
these wavelengths are in the infrared por-
tion of the spectrum. For reference, the hu-
man eye can see from 400nm (violet) to
700nm (deep red).

Early fiber systems operated at 850nm,
but more recently, developments in fiber
have driven the market to 1,300nm and
1,550nm, in order to take advantage of
lower losses at these wavelengths.

The two major types of light sources
used in current fiber-optic systems are
LEDs and lasers. LEDs are manufactured
in two forms, edge-emitting and surface-
emitting. These refer to the location on
the chip from which the light is emitted.
Surface-emitters have essentially the same
construction as LED panel indicators; they
radiate a large amount of light in multi-
ple directions. Edge-emitters have a
smaller but more focused beam. Because
of the geometry of the junctions, the edge-
emitters have lower capacitance and al-
low higher modulation rates.

Semiconductor lasers are constructed in
a similar manner to edge-emitting LEDs.
The two basic types of lasers are Fabry-
Perot (FP) and distributed feedback (DFB).
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B The creative
environment

Just as the digital system
provides a transparent
pathway from camera to
transmitter, so too does it
provide a transparent pathway
from talent or event to viewer.
Equipment or technology
ceases to be a barrier to
getting the project done. This
enhances the ability of
creative talent to communicate
effectively and efficiently with
the viewer. The digital system
permits creativity that is
limited not by what machines
can or cannot do, but by what
the creative people can
imagine.

We stated at the beginning
that digital technology will
redefine broadcast and post-
production operations in the
1990s. Most of the pieces of
the all-digital system are here.
There will be new developments
and refinements, but clearly,
the '90s will be the digital
decade.

SONY.

Broadcast Products

Sony Communications Products Company
1600 Queen Anne Road

Teaneck, NJ 07666

©1990 Sony Corporation of America
Sony is a registered trademark of Sony
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engineers, even from a remote
location, to evaluate the on-
going, on-line performance of
each VTR.

A unique feature of the D-2
(composite) digital recording
format is the ability to perform
audio and video pre-read
edits, where the tape machine
is used as a playback source
and a recorder simultaneously!
This unusual aspect of the
D-2 format is just beginning to
be appreciated.

B Digital signal
processing is better
than analog signal
processing

Digital processing has been
around for years. All of today’s
character generators, graphics
systems and multi-effects
generators are entirely digital
in their signal creation and
manipulation. Time base
correctors have incorporated a
lot of digital processing; and
digital control circuits have
been used in production
switchers, routing switchers,
editing systems, transmitters,
etc.

Digital signal processing
enjoys the common digital
advantages: more reliability,
more consistency and more
efficiency. All that’s needed to
bring out the full potential of
much of today’s processing
equipment is the elimination
of the analog interface. But
digital processing offers a lot
more.

Color correction in the
component digital domain
(D-1) has proved to be the
most precise and effective
means of control and
manipulation of color
parameters. Digital routing
switchers offer efficiencies

never before possible in the
analog realm. One example:
video (with vertical interval
time code) and audio can be
handled as one combined
signal, requiring just one
crosspoint in the switcher.
Anocther efficiency is the ability
of a routing switcher to handle
both D-1 component and D-2
composite signals, eliminating
the need for separate routing
switchers.

Digital component and
composite production
switchers allow all of the
features of today’s analog
switchers, without the
aggravation of instability and
constant adjustment. Powerful
new video effects processing
and picture manipulation are
possible in these switchers.
Image manipulation is an
integral part of the production
switcher; complex layering
and multi-effects are accessed
by the switcher control panel
and/or edit system.

Encoding and decoding of
composite and component
signals will be accomplished
in the digital domain much
more precisely and accurately.
Digital DAs and delay lines,
digital audio mixing and digital
distribution systems are now
in place to complete the all-
digital studio.

Digital interconnection
is better than analog
signal interconnection

Direct connection among
digital boxes will eliminate the
need for multiple analog-to-
digital and digital-to-analog
converters. Each such
conversion in our present
analog-oriented equipment
introduces distortion and
artifacts.

In the all-digital system, signal
distribution and transmission
will be in serial form. This
means that digital video and
four channels of digital audio
will be all combined on one
coax cable. Serial
transmission allows the data
to be sent over long distances
without the usual problems
encountered in analog (noise
and interference, high-
frequency roll-off, etc.).

Signal quality and consistency
will be maintained throughout
the all-digital system. Separate
video and audio patching
systems will be consolidated
into a single digital patch.
Routing switchers, with
multiple levels of video and
audio, can be reduced to one
digital level.

And once we're all-digital,
video and audio level
adjustments will be eliminated
from most equipment. All
signals will remain at unity
throughout the system. Just
one more advantage of an
all-digital system.

There is little question that
digital technology offers major
improvements over much of
our analog-designed
equipment. But what started
out as improvements in
individual devices now
extends to the overall system.
The digital system provides a
transparent pathway from
camera to transmitter. This
pathway is more reliable and
efficient, and requires less set-
up time, less parameter
monitoring and less
maintenance. The digital
system has lower operating
costs and a longer life, both of
which contribute to a greater
return-on-investment.
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Triple Filter Parade—
1 H each of Flat, Low
Pass and Chroma Filters

2 TVM-620

Triple Vector Overlay— Combination Display—
SMPTE Bars on A, B and Simultaneous waveform
C inputs celayed by 6° and vector displays of a
and 12° to demonstrate single input
phase error
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Videotek’s new combo monitor
gives you more inputs, more
output and more memory

for less money.

Only Videotek’s TVM-620
waveform monitaor/vectorscope
gives you three selectable inputs
for multiple viewing combina-

§ tions, a roster of othér winning
features and the economy of a
- two-in-one unit.
PP Parade or overlay modes let
(Wl you view any combination of up
i to three inputs smultaneously
| with one touch of our new mem-
¢ brane control panel. And ours is
| the only combo monitor that
. currently offers user-defined,
( VOl one-button memory recall.
/ For portable monitoring of
L video signals during remote
t shoots, the TVM-620 is available
with an optional internal AC/DC
power supply (ADC-1). A four-
£ pin XLR connector provides an
easy interface with a variety of
t DC power supplies.
B Engineers look to Videotek for
, thoughtfully-designed equip-
| ment that's built to be reliable
| and priced to be in your ballpark.
| See your Videolek dealer today
I about the TVM-620 plus our full
P line-up of test equipment.

i}

¥

-— WFM

=

T VIDEOTEK I’
‘ /A] Designed fer real needs.

Priced for real budgets.

243 Shoemaker Road

Pottstown, Pennsylvania 19464

(215) 327-2292

TWX 710-653-0125 FAX (215) 327-9295
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Both types channel the emitted light into
a high-Q cavity, thereby correlating the
light waves into a coherent beam. The
DFB type also includes a grating filter that
ensures a pure output. The purity of the
output is inversely proportional to the
spectral width. LEDs have spectral widths
on the order of 100nm, FP lasers are on
the order of 10nm and DFB lasers can pro-
duce narrow spectral widths of less than
Inm containing a single line.

The narrower the spectral width, the
higher the cost of producing the emitter.
Prices for LEDs run in the tens of dollars,
FP lasers run $200 to $800 and DFB lasers
start at $5,000. Coherent reflections inside
a laser’s cavity can cause spurious outputs,
often requiring opto-isolation, and in-
crease the cost by several thousand
dollars.

Because the velocity of light through
glass varies with frequency, the broad
spectral content emitted by an LED is dis-
persed during transmission through a fi-
ber, causing different frequency compo-
nents of light to be received at different
times. This so-called “material dispersion”
limits the bandwidth (and, therefore, ca-
pacity) and distance capability of fiber
links driven by LEDs. Current research is
examining methods of physically compen-

sating for the frequency-dependence of
light transmission in glass media. The
LEDs’ high reliability, stability, low-drive
voltages and low cost make them the ap-
propriate choice for many applications.

Lasers’ narrower spectral width makes
their higher cost worthwhile for longer

distances and wider bandwidths. They
also possess faster rise times (10-'? second)
than LEDs (10~ second), making lasers
more suitable for higher frequency oper-
ations. On the other hand, lasers have the
disadvantage of being temperature sensi-
tive; a slight temperature change can

OPTICAL
POWER
QUTPUT

INPUT CURRENT

Figure 1. Transfer characteristics of the three types of fiber-optic emitters.
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COMPLETE YOUR DEFINITION OF ‘““CLASS A/’
CALL CONTINENTAL ELECTRONICS

500/1000W 3.8 kW

Broadcast Engineering September 1990

efficiency and reliability.

Ultimate 802A Exciter.

Continental Electronics is here to assist you with your new definition of
“Class A" You can increase power, increase revenue base, and expand
your listening audience by upgrading your transmitting facility.

Continental has engineered four transmitters to meet your needs. The
500/1000 Watt transmitter is single phase and is only 42 inches tall. This
transmitter and the 3.8 kW are totally solid-state and designed for high

The 2.5 kW and the 5 kW transmitters are single tube transmitters. All
Continental FM transmitters include an internal harmonic filter and the

For service after the sale, call the Continental 24-hour tech line. At

of “Class A"

varian®

Telephone: 214-381-7161
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continental electronics division

PO. Box 270879 Dallas, Texas 75227
Fax: 214-381-4949 Telex: 73398

Continental, service is an attitude, not a department.
So, call your Continental Sales Manager to get the complete definition
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Less phase jitter
caused by poorly
tracking tape, be-
cause the naturally
lubricated concave
guides gently position
the tape and allow
the cartridge
machine to perform
critical guidance.

Less tape noise

and signal loss with
our 100% laser-
inspected, high out-
put, low noise tape
which delivers better
frequency response
and keeps signal-to-
noise ratio high, har-
monic distortion low.

Less wow and flutter

or stop cue overshoot,

because theres no
rotating hub to wear
out, warp or rattle.

With broadcast cartridges, like everything
else, you get what you pay for. With

ITC Cart II cartridges, you get a revolutionary
design that delivers trouble-free operation,
superb sound quality and a life expectancy
that's second to none.

We have renamed the cartridge cue to
trademark considerations, but only the name
has changed, the cartridge and tape are the

The ITC Cart II Cartridge, formerly ScotchCart®Il

bt 2RI

Less chance of the
cartridge cracking or
breaking, because
the tough polycarbon-
ate cover withstands
repeated use and
abuse.

Less head wear;
tape steering and
modulation noise,
because there aren’t
any pressiire pads
to add friction.

Less chance of tape
destruction, because
our patented dynamic
tension control system
ensures proper tape-
to-head contact, and
provides constant
tension to control
looping and prevent
wisting.

same. New name, same great cartridge and
performance.

For a complete listing of ITC Cart II
dealers, call ITC toll-free at 800-447-0414 (in
Illinois, call collect 309-828-1381.) Or write to
ITC at P.O. Box 241, Bloomington, IL 61702-

Because a cheaper cartridge may be more
trouble than you can afford.

ScotchCart®Il is a registered trademark of 3M
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cause as much as 20nm drift in center
wavelength. LEDs exhibit no such sensi-
tivity.

A recent addition to this marketplace is
the superluminescent diode (SLD), which
falls somewhere in between the LED and
the laser in performance parameters and
cost.

Optical power output characteristics also
vary among devices. The LED is nearly
linear, the SLD is non-linear (output rising
vs. input) and the laser is collimated (line-
ar until saturation, then rising asymptoti-
cally). (See Figure 1.) Emission angles are

also important, because they determine
coupling efficiency with small-core fibers.
Figure 2 shows the emission angles of
these three output devices. Lasers again
show about one order of magnitude ad-
vantage over LEDs, allowing about 10
times more power coupling efficiency with
the smallest fibers, owing to its narrower
dispersion angle.

Fiber media
Optical fiber is a light guide made of
fused silica (glass). Some plastic fibers are
in use, but they exhibit high losses and

LED

OPTICAL
SOURCE

Figure 2. Dispersion patterns of the three fiber-optic emitter types.

limited bandwidth, and are typically used
only in special applications. The actual
glass path in a fiber-optic line is only about
as thick as a human hair, and weighs ap-
proximately one ounce per kilometer.

As mentioned earlier, the process of
light transmission through glass is based
on the phenomenon of total internal
reflection. To understand this process, con-
sider first the “refractive index” (n), which
states the ratio of the speed of light
through a medium (v) relative to the speed
of light through a vacuum (c), in an inverse
relationship.

n=c/v

The speed of light through air is just a bit
slower than through a vacuum, so its
refractive index is 1.0003, but generally
considered 1. Lightspeed through glass, on
the other hand, is about two-thirds that of
a vacuum, so its refractive index is 1.5.
Whenever light passes from one medium
to another, rays are bent to an angle de-
termined by the relationship of the two
materials’ refractive indices. Figure 3

shows some examples.
First, consider the boundary between
two media, then visualize a line perpen-
Continued on page 58

A Memo to C.E/s About Audio Switchers

Anyone who has
researched the routing
switcher market has uncov-
ered “The Problem'': Audio
switchers are small or they are
large, but they aren’t mid-size.
And even when they are small,
the price is still large-to cover
the upgrade path that's always
built in.

360 Systems has a solution.
We invite you to compare our
new AM-16 Series with any-
thing else on the market. Here
are just a few of our features:

HT SWITCHER

See us at AES Booth #1403
54 Broadcast Engineering September 1990

® Balanced inputs and outputs
® Mono, stereo or multi-level
® L'xpandable matrix

® Gain adjustment on each
input

® Non-volatile program
storage

® Multi-station remote control
via EIA-422/485 or MIDI

® Redundant power supply
® Large, clean LED displays

® [xceptional audio
performance

1
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A
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360 Systems' new audio
switchers start at only $1195
for a 16 x 16 matrix. And that
includes everything. Call us for
complete information on the
industry’s new price perfor-
mance leader.

A5y~

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

MADE IN U.S.A
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On the surtace,

most dual video jacks look

exactly alike.

Oursis a

little different.

A video chain is only as strong as its weakest link. Why rdute
signal produced by today’s technology through yesterday’s
connector?

No other dual video jack can match Canare’s incredible

_ bandwidth, up to 600 MHz. You get several times the

bandwidth needed for consistently high performance

# by today’s sophisticated technology, and probably

< tomorrow’s. The durability is instantly apparent when

- you peek inside the sealed shell and see the PCB
mounted microswitches. Bottom line, you get at least

30,000 1I/O cycles for years of trouble-free operation.

Our dual video jack is anywhere from $2 t6 S20 less than
the ones you’re using now, so you can easily afford to
upgrade your video patchbays. Contact us today for com-
plete specifications.

ENLARE

511 5th Street, Unit G, San Fernando, CA 91340, (818) 365-2446
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Take a closer look...

Betacam built by Ampex!

You already know that Betacam SP is the
world’s most popular acquisition video format. But
did you know that Ampex has been in the Betacam
business for over three years? What's more, we
build and test Betacam SP portable and studio
video recorders, cameras, camcorders and acces-
sories in our own factory.

Ampex Betacam SP products meet the
demands of broadcast professionals everywhere.
The CVR-300 integrated camcorder shown here
performs under the most demanding conditions,
with 670 line resolution and an electronic shutter.

Better yet, Ampex offers not only Betacam SP
products, but also a full line of production and
post-production equipment for both component and
composite systems. And if you ever need help,
highly qualified Ampex service people will respond,
fast!

Call us at 1-800-25AMPEX for information
about Betacam SP products from Ampex.

AMPEX

© 1989 Ampex Corporation B E'OQO' BCAM

- waww americanradiohistory com
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Continued from page 54

dicular to that boundary. The light ray’s
angles of incidence, reflection and refrac-
tion are all measured in degrees from this
normal line. If a ray passes from one medi-
um with a refractive index of n, to anoth-
er medium with a refractive index of n,,
and n, is larger than n; (light slows down
in the second medium), the refracted wave
in the second medium will be bent toward
the normal. If n, is less than n, (light
speeds up in the second medium), the

wave will be bent away from the normal,
and thus bent toward the boundary. So for
any two materials, a fixed amount of bend-
ing will occur when any light ray hits the
surface. The actual angle of the refracted
wave still depends, of course, on the an-
gle of incidence of the light ray. In the lat-
ter case (n, < n,), as the angle of incidence
increases, some incident angle will cause
the refracted wave to be placed along the
surface of the boundary, and it will not en-
ter the second material. This is referred

NORMAL

INCIDENT RAY

BOUNDARY

- — - ——

REFRACTED RAY

to as the critical angle of this media in-
terface. As the angle of incidence becomes
even more oblique, the refracted ray is ac-
tually turned back into the first medium,
and total internal reflection is achieved.
Fiber-optic media uses a pure glass as
a core (the more uniform and dense the
medium, the slower light travels through
it), with a less pure glass as its cladding.
(See Figure 4.) The refractive index of the
core is higher, and light is fed into the core
Continued on page 62

INCIDENT

MATERIAL 1

MATERIAL 2 BOUNDARY

NORMAL

REFRACTED

(A) IF REFRACTIVE INDEX OF MATERIAL
1(N;) IS LESS THAN THAT OF MATERIAL
2(N,), REFRACTED RAY IS BENT TOWARD
THE NORMAL. (9, IS ANGLE OF

(B) WHEN N, >N,, RAY IS REFRACTED
AWAY FROM THE NORMAL.

REFRACTION.)

NORMAL NORMAL

MATERIAL 1
BUGIDERT INCIDENT REFRACTED
O, REFRACTED
BOUNDARY y BOUNDARY
1

MATERIAL 2

(C) WHEN 0, REACHES *“CRITICAL AN-
GLE,” @, = 90°, AND REFRACTED RAY
TRAVELS ALONG BOUNDARY.

(D) AS ©, GOES BEYOND CRITICAL AN-
GLE, REFRACTED RAY IS BENT BACK
INTO MATERIAL 1. THIS IS “TOTAL INTER-

NAL REFLECTION.”

Figure 3. The physics of total internal reflection.
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SEE WHAI
A LITTLE FIBER
GAN DO FOR
YOUR svsgl.

No doubt about it. Adding fiber to your system can put vou in great shape. Especially if you need
to fit more signals in cable trays or conduits. Run cable up to 5km. Eliminate EMI interference and
ground loops. And ensure signal security.

And especially at $900 per link. Because now there’s the DYNAIR Series 400 and Series 1200
video distribution system. With the industry’s best differential phase/gain and signal-to-noise.

Consider our Series 400, stand-alone fiber links that fit anywhere, go anywhere: Building-to-
building, on-location, in the studio. With our fully compatible Series 1200, running both fiber and
coax is a snap. Run fiber in/coax out. Or coax in/fiber out. Or fiber to fiber. And coax to coax. All in
one modular package.

You can upgrade to serial D2 and wideband, too. Without changing frames or power supplies.
Of course, all this is just to whet your appetite. For the full DYNAIR fiber story, call or fax us today.

Call 800-854-2831. Or fax 619-264-4181.
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EVEN
DISNEY HAS
TORELYONL
MORE THAN

B The secrefs of the you stay on the leading
entertainment industry can edge only through
be found in 0 werce-fully @ breakthiough producs.

mysterious ‘com. The edtor’s suife. ogging, still-frame editing and, of course, Whid & critically important if you
|
That's whare the leadets of Disney Jozzling picfure quality. live "0 create magic.
Productions tast their megic to the leader Equally importart, Sony supplies you Sony. The leacer video leaders follow.

in professional videorcpe: Sony. with a brilliant supporting cast: Sales

Disney produsers.cnd eagineers <naw  representatives who listen. Enginzers

that fontasies zome hwe 01 the tape who can respord quiddy. And res2archers

SONY.

who know -hat PROFESIONAL VIDECTAPE

designed for “ecl-wartd s ttling,

© 1990 Soy Corporatio. o Rmerc Sory 180 egiswend tadermork.
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Continued from page 58

(only) with an angular dispersion so that
as much as possible of the light strikes the
core-to-cladding interface at an angle of
incidence greater than the critical angle
for that junction. Thus the bulk of the light
stays inside the core and propagates along
its axis.

Fibers with an abrupt change in refrac-
tive index between core and cladding are
called step index fibers. Figure 5 shows
how light can propagate through a step
index fiber via multiple paths (multimode)

or through one path (single mode). When
light travels through a multimode step in-
dex fiber, some of its paths are straight
down the core of the fiber, while others
deviate from the fiber core and are reflect-
ed back toward the center through the
principles discussed previously. This
reflected light takes a longer path and ar-
rives at the destination later. The differ-
ence in arrival time is called modal dis-
persion. Its spreading of signals out in time
upon reception creates problems similar
to those of the LEDs' low-Q emissions

Leaving the Users
of MII, Betacam SP

and D2 Tape
Speechless.
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The Eliminator 4000

There's no one better at eliminating unwanted information than Garner. So
we won't bore you with a lot of impressive talk about our Eliminator 4000. All
we'll say is that it’s so effective at erasing low-end audio noise, it’s the one
degausser approved for use by the major television networks and production
facilities. And it's the one bulk eraser that guarantees - 75 dB erasure of complete-
ly saturated [500 oersted metal particle tape in 12 seconds or less.

If you'd like to know more about everything the Eliminator 4000 can do for
you, give usa call. We've got alot to say,

Industries

4200N.48th Street / Lincoln, NE 68504 / Toll-free 1-800-228-0275 / FAX (402) 464-6960
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mentioned earlier, and thus limits the ap-
plications of these fibers accordingly.

One solution to this problem is the mul-
timode graded index fiber, which gradu-
ally bends the light back into the fiber by
using a material with a continuously
decreasing refractive index relative to dis-
tance from the center. This allows the light
to travel faster when further from the core,
thus compensating for the longer dis-
tances that reflections follow relative to di-
rect paths. The curved internal reflection
paths that result create less dispersion.

Another approach uses a step index fi-
ber with a narrow core, which can be
made to propagate only one transverse
electric wave (TE) or electromagnetic
propagation path mode. Simply put, a
mode here is a “possible path” for light to
follow through a fiber, as determined by
Maxwell’s electromagnetic equations. (You
can only stick to the the pure “ray mod-
el” of light so far in this examination.) This
kind of fiber is referred to as a single-mode
type. Its single-mode nature creates no
modal dispersion, resulting in much wider
bandwidth and lower loss. These are pre-
ferred for telephone company installations
where high capacity and long distances
between repeater amplification is re-
quired.

The more uniform and
dense the medium, the
slower light travels
through it.

Single-mode fibers generally operate at
1,300nm wavelengths, carrying band-
widths up to several gigahertz with 0.5dB
or less loss per kilometer. Multimode fibers
operate at 850nm, with step index types
offering bandwidth typically in the
10MHz-20MHz region and losses of
6dB/km; graded index fibers provide
bandwidths up to a few hundred mega-
hertz and 3dB/km losses. The most com-
mon fibers in use today are 62.5 and 50pxm
(core diameters) graded index multimode
and 8um single mode.

Bandwidth of a fiber is usually quoted
in megahertz/kilometers, indicating the
direct relationship of capacity to path
length between repeaters.

Connectors

In many applications, fiber-optic connec-
tors (FOCs) present the greatest loss in a
optical path. Typical real world connectors
cause 1dB of loss each, and with fiber at-
tenuation often less than 1dB/km, connec-
tors can easily dominate the loss budget.
The most popular connectors are biconic
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In a showdown, no other audio
patch panel is “faster on the
draw” than the APP Series from
Switchcraft.

Bullet quick terminations are
achieved with color-coded
insulation displacement connec-
tors (IDCs) that provide speedy
wiring access of T, R, S, TN &
RN termination points. One
simple tool eliminates the need
for wire stripping and makes
connections fast and easy.

Other sharp shooting
features include:

o Versatile Configurations: The
APP can adapt to any installa-
tion as a full assembly, front
panel only with 48 jacks
installed and cabled to rear
panel, or rear panel only.

e Easy Wire Management:
Wiring guides and cable

support bar offer convenient
wire routing.

¢ Many Normalling Options:
Inciuding top and bottom
normals, half normals,
and others.
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“Meet the Fastest Gun in the West”... Switchcratft

Plus, Switchcraft manufactures
a complete line of technologi-
cally advanced audio compo-
nents, jacks, cords, connectors,
plugs, and audio adapters.

You don’t have to bite the builet
and put up with inferior audio
products. Insist on genuine
Switchcraft audio components
“... from the fastest gunin

the West.”

A Raytheon Company

5555 N. Elston Avenue
Chicago, Hlinois 60630

For instant response to your questions or for
more information, call our audio department at
312/792-2700 or FAX 312/792-2129.
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and ST types, with the former preferred
for telco uses and the latter for production
applications, where frequent connects and
disconnects may be required.

Figure 6 shows these and other common
FOCs. Users should be aware that instal-
lation of these connectors to a fiber is a
critical and often time-consuming process.

Other losses also can occur in fiber as
a result of splices (0.01dB-0.5dB), which
are made either mechanically, chemical-
ly or by heating processes (welding or fu-
sion). Microbend losses are caused by
small anomalies (bumps) in the core-

cladding interface. The fiber itself creates
losses through scattering and absorption,
and finally, coupling loss occurs between
the fiber and its emitters/receptors. Total
loss is referred to as fiber-optic transmis-
sion loss (FOTL), expressed in
decibels/kilometers.

Light detectors
Photodetectors are made of photoemis-
sive material, which emits electrons when
illuminated by light of sufficiently short
wavelength. Two basic semiconductor
structures are used for the detection of

INSULATION

BUFFER (JACKET)
CLADDING

CORE

Figure 4. Cross section of a typical fiber-optic cable.

FIBER CROSS SECTION AND RAY PATHS

TYPICAL DIMENSIONS

MULTIMODE STEP-INDEX FIBER

oy e
(corg) { (€t )
[ 50um 125 m

(CORE) ) (CLADDING)

MULTIMODE GRADED-INDEX FIBER

- g % 8-12 ym T
(}—7.. e e . — — — :{ (CORE) (CLADDING)

SINGLE MODE STEP-INDEX FIBER

Figure 5. Multimode step index, graded index and single-mode fibers compared.
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light: positive intrinsic negative (PIN) and
avalanche photo detector (APD). For this
discussion, a switch to the particle model
of light theory is required.

In an ideal PIN diode, a single electron
is emitted for each photon impacting the
active region. In practice, some recombi-
nation results in efficiencies on the order
of 0.8 for 1,300nm systems, such that a PIN
diode with an efficiency rating of 0.8 will

In many applications,
fiber-optic connectors
(FOCs) present the
greatest loss in a
optical path.

produce 0.8a of current from an optical
signal of 1W. The APD diode also acts as
a current source, but is operated near the
diode’s reverse breakdown voltage. This
results in an avalanche effect when a pho-
ton releases an electron, effectively trans-
lating a single photon into multiple elec-
trons, and dramatically increasing the
output current. Multiplication factors
range from 10 to 100, depending on the
material and the reverse bias. This high-
conversion efficiency provides increased
sensitivity, and, therefore, requires less ex-
ternal amplification, resulting in lower
noise floors and high gain factors. How-
ever, APDs require higher power supply
voltages (100V-300V), and can suffer from
output level variation with temperature.

Modulation
LEDs and lasers can be directly modu-
lated by changing the current through the
device. Because both devices are a form
of diode, strong non-linearities exist when
the modulation depth is substantial. Both

analog and digital modulation techniques
can be applied.

Analog modulation

A straightforward approach involves di-
rect intensity modulation of a linear wave-
form on a lightwave carrier (for example,
amplitude modulation). The most
bandwidth-efficient system at present for
fiber is multichannel VSB AM video modu-
lation. This approach requires the best
DFB lasers to meet CATV linearity and
signal-to-noise ratio (S/N) requirements,
however. As many as 80 channels over a
single fiber have been transported in this
manner, but these systems are expensive,
and are limited to approximately 57dB

carrier-to-noise ratio (C/N).
For broadcast-quality and super-
trunking systems, frequency modulation
Continued on page 68
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Justas no performer can stay
ontop without innovation, no
company can retain its reputa-
tion for performance without
product innovation. The stan- / 4
dards we've set with our
broadcastcables are are-
flection of our commitment to
product inncvation - something
that continues today with
Brilliance®

Named far the sound and
picture brilliance obtainable
through product innovation
and improved signal integrity,
Brilliance products range from
exciting audio/video cable
assemblies to the four new
cable products below:
Soft, flexible
Microphane Cables.

The debut of Belden'’s four-
conductor microphone cable

/

BELDEN BRINGS
THE LIGHT

OF INNOVATION
TO BROADCAST CABLE

sets an industry standard. Fea-
turing matte finish jackets in a
wide range of colors, these new
cables are designed to increase
cable flexibility while enhancing
performance.

High-Flex and CL 2 Rated
Precision Video Cables.
To solve the problems of rack
installations and CCTV sys-
tems, Belden has developed a

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

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

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

iection against signal loss.
Features include loose tube
construction and a non-
reflecting black matte finish.

Audio and Video
Composite Cables.

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

Callyour local Belden distrib-
utor for our Broadcast Catalog,
or contact us directly:

BELDEN Wire and Cable
P.O. Box 1980
Richmond, IN 47375

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

Thereis noequal.™

Copyright © 1989 Gooper Industries, Inc.
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BROADCAST NEWS!

[KEGAMI
CHIPS

INTRODUCING THE HL-53 BROADCAST

If you're in the market for a broadcast quality chip camera
that combines outstanding performance with outstanding
price, consider Ikegami’s HL-53.

Engineered for the value-conscious buyer, the HL-53 features
three 2/3" IT (Interline Transfer) chips, each delivering
400,000 pixels. This insures superior image quality even in
the Hi-Gain position with a dramatic reduction in fixed

pattern noise, reduced smear, enhanced resolution at 700
TVL, and a high $/N ratio of 62dB.
Weighing only 6.8lbs with viewfinder, the HL-53 features a

six speed electronic shutter to assure high resolution under
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various shooting conditions, a newly developed optical lew-
pass filter for reduction of noise, high sensitivity (+24d3)
and much more.

The HL-53 viewfinder provides complete set-up data, an
incredibly clear picture, and can add or delete a safe title arca
box, cross hairs and audio bar graph.

Adding to the value of this exceptional camera is the ease in
which it can be used with a Betacam SP ® or MII® VCR
without an adaptor.

The HL-53 is one more addition to Ikegami’s outstanding
UNICAM® family of cameras and is compatible with all HL-95
accessories, providing maximum operational flexibility anc
versatility in the ENG/EFP or studio configuration.

Accessory compatibility is just one more reason to stay with
Ikegami, where quality combines with economy. The finest
vatue in broadcast chip cameras is the HL-53. When a better
value comes along, it will also be an Tkegami.

For further information, contact your regional sales office of
the Ikegami Dealer near you.

Ikegami

Ikegami Electronics (USA), Inc.

37 Brook Avenue, Maywood, NJ 07607

East Coast: (201)368-9171 West Coast: (213)534-0050
Southeast: (305)735-2203 Southwest: (214)869-2363
Midwest: (708)834-9774 Hawaii: (808)946-5955

Betacar: SPRis a registered irademark of Sorty. M is 4 registered tradeniark of Panasonic.
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Continued from page 64

(FM) often is employed. FM provides ex-
tremely good linearity, adjacent channel
immunity and better S/N. Current single-
channel systems exceed RS-250B short-
haul specifications over tens of kilometers,
In CATV, super-trunking 16 channels per
fiber is common. Although not as straight-
forward as the AM process, use of FM
solves the inherent problem in AM of
linearity; no light source exhibits a truly
linear transfer characteristic between the
electrical and optical domains. As such,
AM systems must be operated over rela-
tively narrow intensity ranges, or with
complex compensation circuitry, as well
as concern for temperature-sensitive
conversion-efficiency changes, none of
which are factors with FM.

Digital modulation

Almost all digital fiber systems use di-
rect modulation of the light source. In oth-
er words, the light is intensity-modulated
from a low (nearly off) level to a high lev-
el. The non-linearities that hurt analog
performance have little effect on the dig-
ital signal. Furthermore, the S/N require-
ment is much less demanding. For a bit
error rate (BER) of one in one billion (10-°),
the S/N need only be 12dB. Better yet is

the rate of improvement in BER with S/N.
A 1dB improvement in S/N provides near-
ly three orders of magnitude improvement
in BER. For these reasons, digital tech-
niques are well matched to fiber-optic
systems.

The limiting factors for a digital fiber sys-
tem are bandwidth and noise. For surface-
emitting LED light sources the practical
limit is 250Mb/s, while edge emitters ex-

Digital techniques are
well matched to fiber-
optic systems.

tend the range by several hundred
megabits/second. Laser-based systems are
operating in excess of 2Gb/s. The opti-
mum setup at present seems to be the use
of DFB lasers on single-mode fiber. This
combination can provide 2+Gb/s over
30km of fiber with low BER.

The noise generated by the laser or LED
usually sets the BER limit for a given band-
width. The receiver shot noise combined
with thermal noise limit the sensitivity
that can be achieved. Because all three

primary noise sources are functions of
bandwidth, the wider the bandwidth, the
lower the maximum sensitivity for a giv-
en BER. For example, a particular PIN-
based receiver operating at 500Mb/s can
achieve a sensitivity of —19dBm at a BER
of 1 in 10" This same receiver could
only achieve a sensitivity of —16dBm at
1Gb/s, because of the doubling of
bandwidth.

Practical system configurations

Systems today are generally split be-
tween LED systems operating on multi-
mode fiber below 200Mb/s and laser sys-
tems operating on single-mode fiber at
data rates above 150Mb/s.

LED systems are used primarily for
lower-cost systems. The use of multimode
fiber allows lower-cost connectors, and
launches more light. The local area net-
work standard, fiber-distributed data inter-
face (FDDI), is representative with a fiber
rate of 125 megabaud, 1,300nm LED
sources and 62.5um fiber. These links are
good to 2km between nodes. This tech-
nology can be pushed to 250 megabaud
operation.

Systems requiring longer distances or
higher data rates require laser light
sources. Most high data rate systems use

TAKE U

S WITH YOU.

Just peel off your subscription mailing
label and attach it to the address
change card inside this issue. Please
allow 6-8 weeks to process your
address change.
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Hello world.
We can put you on a pedestal.

Sachtler has uniquely combined a
pneumatic center column with a
double-wheeled, steerable combi-
dolly that utilizes modular
construction and lightweight
materials. The dial-in steps of drag
and built-in counterbalancing let
you pan and tilt smoothly and
precisely, fast or slow, in any
direction. It’s as close as you can
get to taking your studio with you
on location. Anywhere. Anytime.

Sachtler is so confident of the
-g performance of the Combi-Ped system
h that it has extended its normal usage
= % warranty from 1to 3 years and
guarantees its leak-proof fluid modules
for 5 years. It's the best warranty in the
business and comes only with the best
camera support systems in the world.

Call or write today for more information
and the location of your nearest
Sachtler dealer for a hands-on
demonstration.

sachtler.

corporation of america

55 North Main Street
Freeport, NY 11520
Phone: (516) 867-4900

West coast:

3316 West Victory Blvd.
Burbank, CA 91595
Phone: (818) 845-4446
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1,300nm lasers with single-mode fiber. Al-
most all long distance telecommunications

Fiber will be essential
to error-free
connections at digital
HDTYV rates.

links fall into this category. The bandwidth
advantages of this combination of fiber
and light source suggest this will be the
configuration of the future.

Fiber and video today

Fiber offers almost unlimited band-
width, low weight and complete freedom
from EMI interference (nor does it gener-
ate EMI). However, as mentioned earlier,
limitations exist in terms of linearity and
S/N that have dictated how analog video
is transported by fiber.

Most studio-quality video carried over
fiber today is analog composite video car-
ried by pulse frequency modulation (PFM)
systems. These digital transmission sys-
tems are used for entrance links over fi-
ber owned by telephone companies. Dig-
ital pulses do not require a linear channel
to be transmitted, thus even the non-linear
effects of lasers used for long-distance ap-
plications have little effect on signal
quality.

Digital video and fiber

Composite digital video, such as D-2, re-
quires a serial data rate of 143Mb/s for
NTSC and 177Mb/s for PAL. In the fiber
world these are relatively low data rate sig-
nals that can use either LED or laser sys-
tems. Even component D-1's 270Mb/s is
not challenging to digital fiber links. Com-
ponent HDTV will require nearly
1,200Mb/s, which can be carried with cur-
rent laser systems.
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Cost dictates which digital links will use
fiber first. Long-distance links require fi-
ber for data integrity; they are the first
candidates. The distance at which fiber be-
comes economical depends highly on the
data rate and the environment. At digital
HDTV rates of 1,200Mb/s, 100 feet is a
long distance for coax. Current spikes on
the coax can cause errors for periods of
100us, which translates to 120,000 bit er-
rors. Fiber will be essential to error-free
connections at digital HDTV rates. Even
at D-2 rates, the simplicity of fiber connec-
tions for grounding of equipment and in-
terbuilding connections may make the
cost of fiber transmitters and receivers at-
tractive.

Long-haul circuits using telco DS3 pro-
tocol (44.736Mb/s) are now in use on fi-
ber for compressed digital NTSC transmis-
sion. Recent and continuing advances in
data compression will make even the
lower-capacity fiber links extremely use-
ful to broadcasters. Meanwhile, work con-
tinues in Japan on a 10Gb/s fiber link,
which will run 100km between repeaters.

Digital audio and fiber

With these capacities, digital audio is
certainly no problem for fiber. The
AES/EBU standard interface only requires
a 3Mb/s transmission rate (for a stereo sig-
nal). Fiber’s primary benefit here is in mul-
tichannel short- and long-haul paths.
Again, telco circuits (DS1 and DS2) via fi-
ber are useful and flexible for a wide va-
riety of audio bandwidths, plus data and
control channels. They are useful and cost-
effective wherever mono or bidirectional
audio/data paths of any type are required
between two facilities (STLs, remote sites
and multiple studios). Recently, several au-
dio “snake” systems (used for connecting
multiple stage microphones to one or
more audio mixing consoles) have been
implemented with multiplexed digital au-
dio on fiber. Remote-site setup and strik-
ing will be eased by the replacement of
a large, heavy and electromagnetically
vulnerable multipair copper cable (carry-

SMA (906}

STYLE CABLE
TERMINATION

Figure 6. A variety of fiber-optic connectors in common use.

ing many analog mic-level signals) with a
light and robust single cable, In the audio
studio, the multichannel audio digital in-
terface (MADI) format, a serial interface
carrying up to 56 digital audio channels,
uses fiber for paths greater than 50m for
its 100Mb/s data.

Current applications

The use of fiber is widespread among
telephone companies, and these paths are
used routinely now for local and long-haul
broadcast video and audio program cir-
cuits, often without the customer’s aware-
ness. Many private and state telecommu-
nication networks have been established
using fiber for all or part of these systems’
paths. The term fiber news gathering
(FNG) has been coined for the use of a fi-
ber network between frequently-used re-
mote sites and broadcast stations in
Washington, DC, in which a customer-
managed switcher at a downtown C&P

Several audio ‘“snake”’
systems have been
implemented with
multiplexed digital

audio on fiber.

Telephone facility provides cost-effective
feeding of analog video news material to
all participants. Extensive use of fiber has
become commonplace at major remote
sites, such as this past summer’s Econom-
ic Summit in Houston and the Goodwill
Games in Seattle.

Next on the horizon is switching in the
optical domain. Optical busing and distri-
bution has always been a problem, but re-
cently a fiber-optic switch using gallium
arsenide technology has been developed,
and shows some promise.

Continued on page 74
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A DIGITAL
EFFECTS SYSTEM
THAT CAN'T BE
OUTGROWN

The CEL range of digital effects units formms an organic system with full
compdtibilty and single, dual, or multichannel capability. The breadth

of our range means we can fulfi all requirements; the depth of our
research means you can rely on our technology. And the efficiency of
our design makes outstanding quality — and some unique features —
available at a remarkably low price. The high level of modularity of
our products gives you the room to evolve your own system as your
needs expand.

Meanwhile, at CEL the evolution continues ~ by design.

The Art of Image Control

CEL Electronics Inc., 4550 W. 109th Sireet, Suite 140
Overland Park, KS 66211 Tel: (800) 325-CEL1 Fax: (913) 345-2771
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\ ane you tryour new edit

/ll

2 yourselt gettingmore

It's Sony’s adaptable, expandable  ble with a vast range of hardware, Sony swntchers digital effects devices,
BVE-9000. And it offers you more which indudes D-1, 5 : audio mixers, and
choices than ever before available in an -2, Betacam SP‘? L audio fape recorders.
edit control system. Type C 1-inch, and A It's a system

The BVE-9000 is designed fo work  U-Matic SP® VTRs. And, of course, it that adapts to you. The BVE- 90005
with just about anything. It's compati-  can be hooked up fo the entire line of fast, facile operation aflows you the

 Sony Communications Produets Company, 1600 Queen Anne Road, Teaneck, NI 07666. © 1990 Sony Corporation of America. Sony, Betacam SP ond U-Matic SP are registered hademarks of Sony.
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control system,youll find
attached toitevery day.

Hlexibility o customize both your

screen and keyboard. You can also

create powerful keystroke macros.
This is a s?lstem that will even

adapt to your future. It can control
anywhere fram three to 28 VIRS,

and can be easily reconfigured fo  BVE-9000 edit control system, call
accommodate your changing needs.  1-800-635-SONY.,

And since it's designed fo accept

future product introductions, it's a

system that will truly grow with
you. To hook up with your own S ONY;

BROADCAST PRODUCTS = =
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Camera cable information from the
company that knows hest...Mohawk!

Mohawk offers superior broadcast camera cable and a free,
newly expanded camera cable and connectors information Iut'

If the job demands flawless broadcast transmission, order the best cable—Mohawk. Count
on Mohawk's quick response to assembly orders and repairs to save you precious time.

Our expanded product line features:
» Ultra-flex VTR cable assemblies for Hitachi, lkegami, Panasonic,

Sony and others
i iof Camert

e Slimline studio camera cables
it 17
/ 7

¢ Customized lengths

Mohawk’s entire team of
engineers, technicians, and sales
and service professionals are
committed to providing product
and service excellence. Our strict
performance standards exceed even
industry requirements.

Get your information from the
reliable source! Mohawk’s new
edition of the TV camera cable and
connectors information kit is available
free. Just call or write Mohawk today!

 Waterproof, high strength
a {o00es

three-piece connector design

Wire and Cable Corporation

9 Mohawk Drive ® Leominster, MA 01453 o
Toll free: 1-800-422-9961 » In MA: 1-800-642-9961

(508) 537-9961
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Initially designed to satisfy a major TV network, the IFA-1 recorder interface has
adynamic range of over 130dB, a very RFimmune bandwidth of 320 kHz (without
overshoot or ringing), and a 20 kHz THD of 0.0009%. The output section has
variable gain from off to +26 dB, a clip point of +29 dBu and an output impedance
of 60 Q. NPR’s Raymond Jason found the IFA-1 had tie highest performance of
product from eight different manufacturers. The IFA-1 will satisfy you as well.

But the IFA-1 is only one of an expanding line of interfaces that includes the new |
IFA-9, a1 in 6 out DA, and the IFA-10, a 4 in, 4 out assignable mixer.

Now with the new PS-1, a single + 18 volt @ 100 mA wall mount supply, priced
at only $30, you can own the IFA-1 recorder interface and PS-1 supply for only
$275.00. For more information, call (315) 437-6300. or call our toll free order line
at (800) 262-4675 (1-800-BNCHMRK).

BENCHMARK MEDIA SYSTEMS, INC.
5925 Court Street Road Syracuse , NY 13206-1707
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Continued from page 70

Fiber-optic links provide the broadcast
industry with a media ideally suited to re-
quirements of digital signals, so there is
little doubt we will see their usage in-
crease. In addition to its other advantages,
the inherent versatility of optical fiber with
respect to changing formats and data rates
will allow cabling plants to remain in place
through many generations of digital stan-
dards. This future staying power will off-
set initially higher costs and conversion
expense.

With the advent of digital audio and
component, high-definition and digital TV
transmissions, along with growth in the
number of offerings to consumers, con-
tinually wider bandwidths will be re-
quired. As Lewis Carroll’s unwittingly
prophetic Alice remarked in Through the
Looking Glass, “You have to run as fast as
you can to stay in the same place,” a fa-
miliar feeling indeed to many in the broad-
cast world. Fiber-optic transmission should
give them all a big head start.

Fiber-optic
measurement
and testing

By Skip Pizzi,
technical editor

Once a fiber link is established, its per-
formance must be assessed on an ongo-
ing basis. In addition to standard end-
to-end link measurements made on au-
dio and video signal quality, measure-
ments made on the fiber-optic link itself
— in the optical domain — require a new
breed of test equipment. Fortunately, not
much can go wrong with a properly en-
gineered fiber link; about the only tests
that need to be made are for continuity
and loss. When digital methods are used,
audio and video program signal quality
really will not be affected in any in-
cremental way by the performance of
the fiber link itself; program output will
either be present or not. (For analog vid-
eo on fiber, standard video link quality
tests are still useful, but typical perform-
ance is excellent and quite consistent.)
A no-output condition can be caused, of
course, by lack of continuity, but also by
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ON THE RIGHT -

THE SIGN OF A SNELL & WILCOX USER

How do you judge a standards converter
— on paper or on performance?

For professional broadcast engineers
there can only be one answer: hands-on
experience.

That’s why Snell & Wilcox has been
givensuch a massive thumbs up by all the
world’s major broadcasters. They already use
more Snell & Wilcox standards converters
than any otherbrand.

There’s a good reason for this. Our range
of standards converters — the only complete
range in the world —is designed and built by
broadcast professionals. Which means that
we're not just interested in technical
specifications, but in practical ones as well.

So now there’s no need to cross your
fingers and hope for the best. You can have
thebest.

Superior picture quality — Seeing is
believing. Qur 4-field, four-line aperture
converters, incorporating Advanced Motion
Processing, provide sharper pictures than
you'd ever have thought possible — even from
the poorest input signals.

Versatility — Our standards converters
also serve as time base correctors,
synchronizers, color correctors, enhancers
and powerful noise reducers.

Upgradeability — A concept pioneered
by Snell & Wilcox and built in to every one
of our standards converters. When your
needs grow, our converters can grow with
you.

5 | SNELL & WILCOX J O

Stress-free standards
conversion

Handling — Low power consumption,
portability and ergonomic design make our
machines the most user-friendly on the
market.

There is of course one major
performance specification without which all
the others are useless:

Reliability — When you’re a Snell &
Wilcox user you can relax. In the unlikely
event that you ever have a problem —call us
up and speak directly to the engineers who
designed and built your machine. They will
resolve it rapidly and efficiently.

What other manufacturer can offer that
reassurance’

But naturally we don't expect you to be
convinced just by promises on paper.

The only real way is to judge for
yourself.

Qur range covers every area from
corporate/industrial through to high-end film
transfer and all the requirements of broadcast
including HDTV. Whatever your need, call
us to arrange a demonstration.

You'll be converted.

Snell & Wilcox Inc, 2454 Embarcadero Way, Palo Alto, CA, 94303 USA Tel: (415) 856-2930 Fax: (415) 8571434 Telex: 6503929250 MCl UW
Snell & Wilcox Ltd., 57 Jubilee Road, Waterlooville, Hampshire PO7 7RE, United Kingdom Tel: 0705 268827 Fax: 0705 241252 Telex: 940 128 38 SWEC G
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excessive loss, such that an optical
receptor dees not see sufficient light
power to generate electrical current.

Loss is the primary criterion of per-
formance in fiber. Loss measurements
are critical, because they determine all
the basic link-design parameters in a giv-
en application. They are complicated by
the fact that optical power is wavelength
dependent. The optical wavelength used
{850nm, 1.300nm or 1,550nm) will affect
the actual loss encountered in a given
length of a given type of fiber. Derived
from this loss data are the link-
engineering benchmarks of carrier
modulation bandwidth and distance be-
tween repeaters. L.oss in a fiber-optic cir-
cuit can be caused by a wide variety of
culprits along the path. (See “Fiber Op-
tics in the Broadcast Industry,” pg. 50.)
Accurate measurement and attribution
of all losses in a fiber-optic link is vital
to proper system installation and op-
eration.

Tests far continuity can literally be as
simple as holding a flashlight or high-
intensity lamp to one end and looking
into the other. A dull reddish point of

light should appear at the receive-end
when looking straight on-axis into the
fiber in a dark or dimly lit room. (The
light source should be aligned with its
axis of maximum output firing straight
into the tiber, as well.)

A more elegant method of simple test-
ing uses an optical power meter. This de-
vice is the optical equivalent of a volt-
meter, measuring optical power in dBm
on a digital numeric display. (All meas-
urement in the optical domain uses dB
units, with a dBm scale referenced, as
always, to ImW. The milliwatt reference
in this case is an optical--light--power
measurement, however.)

Basic styles of optical power meters
are designed for use on one optical
wavelength. More sophisticated models
are switchable to all commonly used
wavelengths and may include other con-
venient metering features.

Optical power meters can be used to
determine total system loss, which, as
you might expect, is a simple compari-
son of optical input power and output
power. Calibrated meters are used on
each end, and their readings compared.

If the loss figure is within specification,
that's all there is to it.

It not, finding the source of the loss
or discontinuity is the next step. An op-
tical fault finder or optical time domain
reflectometer (OTDR) is usad for this
step. As with RF-type reflectometers,
these devices send a light pulse down
the fiber, and measure the characteris-
tics of the reflected light that returns.
The simpler and more portable of the
two devices is the optical fault finder,
typically a battery-powered, micropro-
cessor-based measurement tool that ex-
amines the reflected light for losses and
reflections.

First, a baseline reflected light level
caused by the fiber-optic cable’s normal
“baekscatter” is measured. This is typi-
cally a low-level signal, and requires an
extremely sensitive detector section in
the fault finder. (As with all fiber-optic
test gear, coupling loss to the device’s op-
tical detector must also be low, and op-
timized to the type and size of cable un-
der test.) Next, the device measures
discrete reflections caused by mechani-
cal splices and connections, and in-
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Figure 1. A typical disperston loss table, showing the interrelation of path length and bandwidth.
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They work hard
for'the money.

NEW TSG 130

NEW TSG 120

TSG 1)

Tek TSG 100 Series Test Signal

Generators don’t cost a lot, they

just Blain do a lot. They’re your
st buy, bar none.

That’s because the TSG 100
Series offers a low-cost, multi-
format solution for video service.
You get the signals and features

you need in a compact package.
At 12 inches long and just over
three pounds, it fits in easily —
on a service bench, in half a rack
and even in a briefcase.

Each product delivers precise
performance with real conve-
nience. Choices range from the

new multi-format Tek TSG 130
and TSG 120 to the popular,
NTSC-only Tek TSG 100.

Get the full story from your
Tek representative. Low-cost.
hard-working TSG 100 Series
Test Signal Generators are a
welcome addition on any bench!

Copyright © 1990, Tehtronix. Ine All rights reserved.  TVG-108
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% PHILIPS

Scope Buster
Prices!

call

800-882-NTSC
Waveform monitors
800-882-NTSC
Vectorscopes
800-882-NTSC
Complete line
800-882-NTSC
Lowest prices...
800-882-NTSC
Anywhere
800-882-NTSC
Cash discount
800-882-NTSC
Immediate shipment
800-882-NTSC
Free 2nd day air
800-882-NTSC
Quality
800-882-NTSC

Who ya gonna call?

800-882-NTSC

BTC

TEST & 7500 Six Forks Road

MEASUREMENT

Ne. Raleigh, NC 27615
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dividual losses caused by fusion splices
or crimps in the cable. A complete break
in the cable will typically create a reflec-
tion and a loss. The fault finder meas-
ures the value and location of these
events (in meters or feet from the end
under test), and presents them in an al-
phanumeric display.

An OTDR is typically a larger, less
portable, 120VAC-powered box with a
specialized oscilloscope display, measur-
ing the same things that an optical fault
finder does, and more. On an OTDR, a
waveform is presented on the CRT
screen, plotting loss in decibels on the
vertical axis vs. linear distance (meter
or feet) on the horizontal. In this way,
a graphic display of events along the ca-
ble is given, and each connector, splice
or anomaly can be seen, measured and
located. The overall length of the cable
can also be calculated, as can the attenu-
ation loss of the fiber cable, measured
in decibels/kilometers, the latter derived
according to the following formula:

Lop = 10log P, /P,

o

where Ly, = fiber-optic loss {dB/km)

I optical power at transmit
end (mW)

P = optical power at receive
end (mW)

D = length of cable (km)

Modal compensation is employed on
laboratory tests of multimode fibers to
simulate the modal filtering effects of
real world longer cable runs, at a given
optical wavelength and carrier frequen-
cy. The loss per kilometer figure de-
scribed previously can be multiplied
times the number of kilometers in an ac-
tual cable run, then added to the “com-
ponent” losses from connectors, splices
and coupling, to obtain the total equiva-
lent path loss of a fiber-optic link, in
decibels. These calculations are com-
pared to the requirements of the trans-
mission and reception equipment (in
terms of output levels and input sensi-
tivities), whereupon the link's compo-
nents and length are adjusted such that
combined losses do not exceed the ca-
pabilities of the terminal hardware.

If, for example, such hardware can ac-
cept a 10dB loss across the path, the sum
of cable losses from dispersion {an opti-
cal wavelength- and carrier frequency-
dependent value, (see Figure 1), path at-
tenuation (per formula above x length),
coupling losses on both ends, and loss-
es from any splices, splits or connectors
encountered along the way must total
less than 10dB. A little headroom should
be left for unexpected anomaly losses,

such as those from microbends. If the
losses add up to more than the 10dB that
this hypothetical system allows, then
component losses must be reduced (by
using lower-loss units or eliminating
splits or splices, if possible) or a differ-
ent type of cable should be selected. For
example, if multimode step index is be-
ing considered, graded index or single-
mode should be plugged into the calcu-
lations. Or, if possible, the use of a longer
optical wavelength on the same cable
should be tried. Failing this, of course,
the use of repeaters will be necessary.
A budgetary factor gets plugged in here
at some point as well, because all the
possible choices and compromises avail-
able will involve differing expenditures.

Speaking of dollars, optical test equip-
ment costs can also be considerable. A
full-blown OTDR for measuring multi-
mode fiber generally runs about $15,000
and up to $30,000 for single-mode units.
Optical fault finders start around $5,000.
Prices for optical power meters range
from $1,000 to $10,000, depending on
wavelength agility and other features.

In the initial design of fiber-optic sys-
tems, more detailed testing is involved,
which measures the time domain per-
formance of the cable and its optical-to-
electrical (O-to-E) transducers. A “pulse-
spreading” measurement is used here to
determine the eventual performance of
a cable or device system in terms of
bandwidth and distance, as shown in
Figure 2. A short optical pulse is sent in,
and the resulting pulse shape at the re-
ceive end of a known length of cable is
analyzed, in effect measuring the opti-
cal impulse response of the path. Fast-
Fourier transforms of this time domain
data are performed on the input and out-
put pulses, and the resulting frequency
domain data compared, thus quantify-
ing the path's attenuation vs. frequency
and phase vs. frequency. These
responses can then be used to determine
a particular path's suitability for a giv-
en application, based on the bandwidth
and distances required.

In more practical applications, OTDRs
were extremely useful in troubleshoot-
ing the first transatlantic fiber-optic ca-
ble, which kept developing mysterious
discontinuities after being laid. The
cause turned out to be shark bites, but
what was attracting the sharks to the ca-
ble was not immediately evident. After
some examination, it was determined
that the high-voltage coaxial power con-
ductors in the the center of the fiber bun-
dle (for powering the in-line repeat am-
plifiers) created an electrical field similar
to some of the sharks’ natural prey. The
solution was to sheath the cable with a
tough but lightweight insulation that
sharks could not penetrate. The insula-
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On the football field. In the streets. At
the convention. When it's happening
live, Telemetrics is there...and we have
been for more than 20 years.

The innovative and economical
Telemetrics Camera Control
System consists of a
portable Triax Adaptor
linked via Triax or Coax
cable to a compact, one-rack
unit Base Station. All signals are
transmitted on one cable-Video.
Audio, Control, Interphone, Genlock,
Tally and Power—with a range of up
to 5,000 feet.

No matter what camera you use,
we have a Triax Unit that's customized
to complement its unique features.

©1990 Telemetrics Circle (51) on Reply Card

Takes You Where The Action Is.

All of them. Lightweight, portable and
easy-to-operate, our Triax Adaptors
are completely compatible with serial data

For ENG and EFP-type cameras-
Sony, Panasonie, Hitachi,
Ikegami and BTS.

for Pan/Tilt-Zoom/Focus
and Remote Control.

Telemetrics. We take you
where the action is.
Reducing your
operating costs.
Increasing your
programming flexibility.
With complete, unparalleled
reliability.

Telemelrics Inc.

7 Valley Street, Hawthorne, N.J. 07506
Tel. (201) 423-0347 Fax (201) 423-5635
Ask for info on Pan/Tilt Systems.
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FIBER TYPE:

tion was only required for the depths oc-
cupied by sharks. The middle (and by far
the longest] section of the transoceanic
run did not require it, because it lay on
the ocean floor. well below shark-depth.

Similarly hostile envirorments will be
encountered as fiber-ta-the-home pro-
gresses. [nstallations have already begun
with “fiber-to-the-pedestal” for residen-
tial telephone service, using multipair
copper from each 4-home pedestal to in-

TIME

MULTIMODE
STEP INDEX

dividual homes. The transition to using
fiber all the way into the customer’s
premises is a simple step from this, and
that application is expected to become
popular soon for high-definiticn cable
TV distribution. Flexible optical test gear
will be a must in this marketplace.
Although the typical user of a fiber-
optic link may only require an optical
power meter for troubleshooting and
routine maintenance measurements, an

MULTIMODE
GRADE INDEX

r’
2 oUTPUT PULSE SHAPE
INPUT PULSE SHAPE

Figure 2. “Puise-spreading” phenomena in the three types of fibers.

installer of fiber-optic cables will require
an optical fault finder, and a fiber-optic
system designer will want a fuli-blown
OTDR. Where the broadcast engineer
fits into this matrix will vary greatly over
the next few years, as the idustry
moves increasingly away from copper
and taward fiber for permanent links,
temporary remote lines and even ENG
uses. It may be time to clear some space
on the bench for a new box.

SINGLE MODE

B

Want more information on advertised products?
Use the Reader Service Card.

For Classified Advertising
or Professional Services information

Call Renee Hambleton at (913) 888-4664
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Introducing Our New 12-Channel
Communications Control Center.

The new MS-812 party-line intercom master station
is s0 incredibly easy to program, you’ll wonder how you
ever got through a production without it! )

Special prompts in the LCD window show you exactly
what you’re doing every step of the way. Programming
8 IFB channels, talks, listens, privacy, even walkie-talkies
is a snap.

You can preset up to four configurations and recall
them with the touch of a button. So go ahead, switch
between rehearsals, live performances and taped shows.
You might not remember all the configurations, but the
microprocessor memory never forgets.

Renting Your Mobile Truck Or Facility?
No problem. Four complete setups can be stored in

memory to instantly recall any event. Just think of the

time you’ll save. You can go from a football game to a

golf tournament to late breaking news coverage without

having to reconfigure the whole setup. No other

master station can do that!

*8-Channel version even less.

Circle (52) on

A Front Panel You’d Know In The 7Dark.

All the “dual-action™ controls are where you d expect them
to be. Each responds instantly to the lightest touch. And since
your lighting conditions can vary, we've instatled an adjustable
brightness control, too.

There’s individual channel “listen” adjustments, 12 talks.
12 listens, interruptible program feeds, and up to 16 external
ISO channels. Plus visual and audible signaling, automatic
headset detection, and so much more.

Clear-Com. You’ve Been Using Our

Remote Stations and Beltpacks For Years.
Our quality is legendary in theaters and performing arts

centers around the world. Now with the new MS-812, you

can have more flexibility in a TV production intercom system.

For less than you ever thought possible. Call us for complete

specs today.
Clear-Com

[y Clear-Con

945 Camelia Street, Berkeley, California 94710
USA/Canada-TEL. 415-527-6666 FAX 415-527-6699
International-FAX 415-932-2171
See us at Booth #1811.

Reply Card
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SGIecting the most
comprehensive video

production system has never been easier.
The Panasonic® Professional Video Production
System is designed for total systems operation in
the field, studio, editing suite and for virtually any
playback operation.

The SVHS recording format is at the heart of
Panasonic’s comprehensive video production
system. It provides a new level of high performance
and cost efficiency across the spectrum of video
recording and playback. One look at the numbers
tells it all. Five generations of signal integrity,

400 lines of resolution and two-hour operation on
a single cassette.

It is Panasonic performance you'll benefit from in
the field. Panasonic’s compact SVHS camcorders
feature component signal technology and the
efficiency of half inch cassettes. Including both

Panasonic Has

dockable and fully integrated one-piece units. And
only Panasonic has SVHS camcorders available
with three, two and single CCD image sensors. So
you can specify the configuration that best satisfies
your requirements. Panasonic lets you decide
what’s best for you.

Panasonic also captures all the details in
the studio. With CCD cameras that feature
component outputs to take full advantage of the
SVHS recording format. And to make sure all the
action you'e recording looks its absolute best,
Panasonic monitors allow you to easily analyze any
video signal from any video source. A safeguard
you'll appreciate during postproduction and
final playback.

You can complement the performance of SVHS
with the sophistication of Panasonic’s Mil recording
format. The Mil format delivers the operational
characteristics you need for demanding broadcast
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EDITING

and postproduction applications. Like a lumirance
bandwidth of 4. 5MHz, a K factor of 2% and a
signal-to-noise ratio in excess of 50dB. I prov des
images that equal one inch VTRs with signat
integrity that exceeds five generations of recording.

The integration of SVHS and Ml video
production components adds a new dimension to
video system specialization. Because you car: select
the Panasonic components you need for the
highest degree of performance and flexibility for
specific system applications.

Panasonic SVHS and Mil editing components
provide a host of sophisticated features designed
for virtually any application. From programmable
128 event A/B roll systems with time base
correction to highly accurate insert and assembly
systems. In addition, Panasonic speaks the
industry’s language with RS-422 VCR control
interface components and video signal transcoders

Video Production

PLAYBACI{

for ir ter-format editing.

And for highly efficient playback
operation, there's Panasonic’s line of
professional SVHS, MIl and VHS VCRs, monitors
and projection systems.

Make Panasonic your choice. After all, Panasonic
has video production down to a system.

For more information and your local dealer,
call your nearest regional office.
Eastern Zone: (201) 348-7620 * Central Zone: {708} 981-4826
Southern Zone:
Dalias Region: (817) 685-1117 « Atlanta Region: (404] 925-6841
Western Zone:
Seattle Region; (206} 285-8883 + Los Angeles Region: (714) 373-7275

R

Panasonic

Professional/Industrial Video
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Understanding
and using

Master VCA basics
and gain remote-control
alternatives.

By Ron Dow and Dan Parks
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VCAs

]’y

\}Ioltage-controlled amplifiers (VCAs)
have become common building blocks in
the design of professional audio equip-
ment. Therefore, broadcast engineers and
other audio professionals need to develop
a more detailed understanding of VCA
technology. For a thorough evaluation of
various available VCAs, refer to Ben Dun-
can’s recent work.!

Audio 101: Fundamentals
of VCAs

VCAs allow automatic or remote control
of volume in audio systems. Most applica-
tions call for attenuation, although some
instances might require gain, such as in
automated consoles.

A VCA in its simplest form contains an
audio input and output and a control port.
(See Figure 1.) A voltage (or current) ap-
plied to the control input will provide a
gain change. The heart of a VCA is its gain
core, which is based on closely matched
NPN and/or PNP transistors. Because bipo-
lar transistors are current-amplifying
devices, they operate best in current
mode. Therefore, to access the gain core,
voltage-to-current conversion must occur
at the input, and current-to-voltage con-
version must occur at the output.

Two classes of bias are possible for the
gain core. In Class A, the standing bias cur-
rent is equal to the maximum signal the
gain core can pass without clipping. In
Class AB, the quiescent, or idle, bias cur-
rent in the core is some small fraction of
its maximum signal range.

For similar size gain-core transistors,
Class AB offers greater dynamic range and
lower control feedthrough. Class A has the
inherent advantage of lower overall dis-
tortion than Class AB, which is evident

Dow is director of design engineering, SSM Audio Products,
at Precision Monolithics (PMI), Santa Clara, CA. Parks is
marketing manager for the audio line at PMI.
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over gain and attenuation. With some
VCA topologies it is possible to external-
ly select the gain-core bias, or even dy-
namically change it, depending on the
program material. This is generally re-
ferred to as sliding bias operation.

VCA applications

VCA has become a familiar acronym in
professional audio equipment, and is start-
ing to be touted as a feature in consumer
audio systems. Voltage control of gain
lends itself to use in audio mix consoles
and dynamic range processors. Console
automation, once reserved for the most-
expensive systems, has worked its way to
midrange, and, in some cases, to low-end
mixers. VCAs are one of the techniques
used in fader automation.

The other primary use of VCAs s in dy-
namic range processors. These systems
can increase or decrease the effective dy-
namic range of an audio signal, depend-
ing on the particular requirement. Almost
all dynamic processors use some type of
level detector to control the VCA. Com-
pressor/limiters prevent clipping by at-
tenuating an audio signal when it exceeds
a user-selectable threshold. Noise gates at-
tenuate completely when no audio signal
is present. Other types of dynamic range
processors include noise-reduction sys-
tems, duckers, automatic noise levelers,
psychoacoustic enhancers, de-essers and
automatic microphone mixers.

Additional applications include voltage
control of equalization, panning and oth-
er potentiometer functions.

A historical retrospective
In order to understand VCA technolo-
gy, some historical background informa-
tion would be useful. The first commer-
cially available integrated circuit (IC)
products were made by RCA in the late
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“For precision studio production, the Sony BVP-270
CCD camera meets our requirements across the board.”

- Rex Greenwell, Director of Engineering, WDSE-TV, Duluth, Minnesota

As WDSE marks a quarter century of
distinguished public broadcasting, they
are once again at the forefront of
broadcast technology. Because they're
the first facility nationwide to take delivery
of three new CCD studio cameras — from
Sony. A company which pioneered
worldwide CCD development for ENG/
EFP applications.

“We're a leading public broadcast
station. This stems from our commitment
to local programming, plus a progressive
technical stance. So when the time came
to replace our tube cameras, we knew
that the equipment had to be high-end,
with specifications designed for precision
studio work. Including everything from
magazine format and call-in shows, to live
broadcasts.

The Sony BVP-270 Studio Camera
gives us that kind of versatility. With the
high picture quality and stable day fo day
performance we needed to justify going
with a CCD camera. Furthermore, it
eliminates the need for registration, beam
focus and other time consuming
adjustments; and unlike tube cameras, the
HAD image sensors provide clean images,
free from burn-in and streaking caused by
bright objects.

As for efficiency, the AUTO SETUP
feature can cut normal setup time by two-
thirds. When you combine this with the
BVP-270's logical sequence of operations,
the result is very smooth operating
characteristics, all of which enhances the
comfort factor and creative options of the
camera operafor.,

When we considered its advanced
features, plus the savings on tube
replacement costs, the BYP-270 was the
best value available in a CCD studio
camera. From our perspective, the
BVP-270 represents the future of studio
cameras. Even more, it's backed by
Sony’s outstanding reputation for
technical support and service”

...Rex Greenwell

For more information on 3-chip
BVP-370/270 Studio Cameras, including
Camera Control and Master Setup
Systems, call 1-800-635-SONY.

Sony Communications Products Company. 1600 Queen Anne Road,
Teaneck, New Jersey 07666. Sony is a registered trademark of Sony.
© 1990 Sony Corporation of Amenca.

SONY.

s
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Figure 1. The basic block diagram of a voltage-controlled amplifier. In its simplest form, a VCA

contains an audio input and output and a control port.

This new video tape
archival and locating
systemn was used by
NBC Sports for their
coverage of the

1988 Summer Olympics
in Seoul, and now it’s available
for stations.

Consider this partial list
of features:

* Runs ona single IBM
(or compatible) PC in

for many users.
to update the tape’s location.

you can specify a tape; use one
or any combination of them.

standalone mode or on a PC network
* Scans bar code labels on the tape
* Provides 11 search criteria with which
\\ -

5 Vaughn Drive = Princeton, N.J. 08540 ¢ 609-799-1482

Now there’s an easier,
more efficient way
to Jocate your

"o video tapes...

(We will customize these criteria for FREE
for your installation.)

* Providesa KEYWORD

search facility which can be used
inany of the 11 categories.

* [t’s FAST —ona PC
we can search through
15,000 tapes and find
20in 3 seconds.

Why spend large amounts of
money for a system which is an add on
to traffic or a newsroom system?

This system is cost effective NOW,
and is compatible with most cart machines.

For more information call or write:
Nesbit Systems, Inc.
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1960s. Referred to as operational transcon-
ductance amplifiers (OTAs), the principal
products in this series were the 3060, 3080
and 3280. These were current-controlled
parts. Although audio and control specifi-
cations made significant improvement as
the series progressed, they were never
adequate for professional audio. Howev-
er, they were used by pioneering Ameri-
can electronic musical instrument manu-
facturers of the time, such as Moog, Arp,
Emu, Oberheim and Sequential Circuits.
In an OTA, the gain (transconductance) of
a simple bipolar differential transistor pair
is controlled by a current-controlled cur-
rent source. (See Figure 2.)

More precise control of gain resulted
from the work of Barrie Gilbert in 1968,
who developed several circuits using log-
anti-log or translinear techniques. Al-
though his 4-quadrant multiplier* was not
generally useful for audio gain control —
because of control characteristics and sig-
nal feedthrough problems — a condensed
version, the 2-quadrant multiplier, permit-
ted significant improvements over OTAs.
(See Figures 3 and 4.)

What's more, an exponential or decibel-
per-volt control could easily be added to
the circuit. Two whole families of IC prod-
ucts were developed along these lines by
Solid State Micro Technology (now the
SSM Audio Products Group of Precision
Monolithics)®* and Curtis Electro Music
(CEM) for electronic musical instrument
applications. Also during this period, the
National LM13600 and Signetics 570* com-
pandor series were introduced, using OTA
technology. Although Signetics developed
the 570 series for noise reduction in tele-
communications, these units found their
way into audio products, such as wireless
microphones and signal delay units.

The modern professional audio VCA
descended from the work of David Black-
mer, then of dbx®. Introduced in the ear-
ly 1970s, the original dbx VCAs were Class
AB gain-core designs offered in module
form. They opened the way for fader au-
tomation in mixing consoles. (See Figure
5.)

Figure 6 shows an alternative with some
embellishments. It was developed by Paul
Buff, then of Allison Research (now Val-
ley International). The EGC-101 also was
a module, but it had a Class A gain-core
bias. A lower-cost module, the TA-101, was
later introduced by Valley. Around this
time, Robin Bransby of Audio Kinetics pi-
oneered the development of a sliding bias
technique,

These modular products were expen-
sive, bulky and had drift problems because
of internal thermal gradients that could
adversely affect performance. A push was
on to develop professional quality IC
VCAs. IC technology can assure tight tran-
sistor matching, reduce thermal gradients,
significantly lower cost and improve relia-
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This 24 input switcher

has all the features

that people have
come to expect ...

24 i“plIts pbut it's the price
at 2 e g
remarkable

price.

For the name of the
the unequalled RO Ross dealer near you,
keying capability call

D Y (613)652-4888
Muli-Keyer ROSS VIDEO LIMITED

“The Production Switcher People”

See you at S.M.P.T.E. booth #1727
Ross Video Limited, PO Box 220, 500 John St., lroquois, Ont. Canada KOE 1KO Phone 613-652-4886, Fax 613-652-4425
Ross Video Inc., PO Box 880, Ogdensburg, New York, USA 13669-0880

Featuring:
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bility. In 1980, three products appeared:
the dbx 2150 series, which used a Class
AB approach; the Class A SSM 2013 from
Solid State Micro Technology; and the
1537A, developed by David Baskind and
Harvey Rubens (now VCA Associates)®”,
also a Class A design.

In early 1983, a joint development was
undertaken between SSM and Doug Frey
of Lehigh University. Frey had developed
a generalized VCA circuit topology that
could control many commonly used au-
dio functions, such as panning, equaliza-
tion, pre-amplification and gain. This type

Y, +V
P,
AUDIO QUT
AUDIO IN
O—K(M Q2
TAIL \
CURRENT
o— i ey
AMP CNTRL.
CURRENT INPUT l
¢ —o0 -V
Figure 2. RCA 3080 operational transconductance amplifier (OTA).
-O +15Vdc
15.6k
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Figure 3. A 4-quadrant variable transconductance multiplier.
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of circuit was called the operational
voltage-controlled element (OVCE)2-*-1°
Most earlier professional audio VCAs were
single-ended current-in, current-out
devices. This device could operate through
a single end or differentially in voltage or
current on the input(s) and output(s). (See
Figure 7.) An electronic bias control per-
mitted external selection of gain-core class
or dynamic sliding biasing. This allowed
the user the advantage of both classes of
operation. Also, a gain-variable compen-
sation scheme was employed that extend-
ed the effective bandwidth over gain and
attenuation. This circuit was integrated
and is available as the SSM-2014 from Pre-
cision Monolithics.

In 1988, SSM introduced the SSM-2120,
a dual dynamic range processor IC with
two VCAs and two level detectors, and its
derivative, the SSM-2122 with only the
VCAs pinned out."

The Class A VCA 1001 was introduced
by Aphex Systems in 1987 for inclusion
in its dynamic range processing products,
and also is available on an OEM basis for
non-competing applications.

The dbx OEM VCA business was ac-
quired by That Corporation in 1989,

Today, VCA devices are available from
a number of manufacturers. (See Table 1.)

VCA evaluation criteria

Professional audio equipment designers
and users are exercising increasing scru-
tiny over audio performance, and VCAs
are no exception. This is not surprising,
considering the sensitivity of the end-
user’s test and measurement system — the
human ear. As with most component or
system choices, however, tradeoffs have to
be made among various performance at-
tributes, as well as cost, reliability and
manufacturing considerations. We are sug-
gesting some key performance and con-
trol factors to consider in VCA evaluation
and selection, but this information is by
no means exhaustive. VCAs are expected
to have superb audio specifications, which
include:

Distortion:

Advancements in overall audio system
design have resulted in ultralow distortion.
In measuring VCAs, 0.01% THD is desired
over all operating conditions (signal lev-
el, frequency, load condition and gain
range). In addition to THD, intermodula-
tion distortion (IMD) and transient inter-
modulation distortion (TID) must be con-
sidered. IMD is caused by system
non-linearities and produces harmonic
components not present in a complex
non-sinusoidal input signal. TID, which
can degrade rapidly with increasing fre-
quency, is caused by crossover distortion
and/or low slew rate. This results in a loss
of audio detail during sudden or large tran-
sients.
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par®a®gon \’par-e-,gin, -gen\ n
1 : a model of excellence or perfec-
tion, an apparently perfect person
or thing

As Defined by Webster's.
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Figure 4. A 2-quadrant multiplier/VCA. This is a condensed version of the 4-quadrant unit, and

offers significant improvements over OTAs.
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Figure 5. A dbx Class AB log-anti-log VCA. Introduced in the early 1970s, the original dbx VCAs
were Class AB gain-core designs offered in module form and opened the way for fader automa-

tion in mixing consoles.

Dynamic range:

This is generally expressed as a ratio (in
decibels) of the VCA's clipping level to the
noise floor over the audio bandwidth. The
human ear’s maximum dynamic range,
defined as the threshold of hearing to
threshold of pain, is approximately 120dB
at 1kHz. Because uncorrelated noise in a

90 Broadcast Engineering September 1990

system adds as the root mean square, eve-
ry component in the signal path should
have a dynamic range in excess of 100dB
as is possible.

Speed:

The three interrelated specifications that
are often given as figures of merit for

wann americanradiohistarn/z.com

speed are bandwidth, slew rate and phase
response, An audio phase flat response (no
more than a degree of phase shift at
20kHz) implies a 3dB bandwidth or at
least a few hundred kilohertz. Modern au-
dio engineers get uncomfortable with a
slew rate specification any less than ap-
proximately 6V per microsecond.

dc offset:

This is a concern because ac coupling
may be required between amplifier gain
stages that have inadequate input-referred
offset, which can affect the phase integri-
ty of low-frequency signal components.
Many audio designers prefer dc coupling
wherever possible, Offset also can cause
annoying pops and clicks during signal
switching.

In addition to audio performance, a
VCA'’s control input and its characteristics
also have stringent and sometimes subtle
requirements:

1. Gain control accuracy: This should be
no more than a few tenths of a decibel,
particularly near unity gain. Also, no ad-
justment or selection should be required
for unit-to-unit variability. Furthermore,
environmental conditions, such as temper-
ature, should not produce unacceptable
gain changes.

2. The useful gain control range: Gener-
ally specified in decibels to a given accura-
cy. A somewhat related specification is off-
isolation, which is the amount of input sig-
nal reaching the output when the device
is at maximum attenuation. A frequency
test condition is required to make this
specification meaningful because it will
degrade with increasing frequency.

3. Control feedthrough: Also called con-
trol breakthrough. This results from in-
complete isolation of the control input
from the signal path and manifests itself
as pops or clicks during sudden gain
changes.

Summary

VCAs do not have as good a dynamic
range and distortion performance as the
best of their rival technologies. (See the
related article, "Alternative Technologies:
The Other Gains in Town," page 94.) How-
ever, the gain port problems that plague
their rivals, such as unit-to-unit gain varia-
bility, limited gain range and non-
logarithmic control laws, are not serious
problems in modern VCAs. VCAs have a
precise control law over a gain range of
+40dB to almost —100dB. Moreover, VCA
distortion is so low that it can only be
measured at signal levels near the top of
its dynamic range. Sliding bias techniques
that switch the VCA's gain-core operation
can improve overall performance and min-
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As Re-defined by Audio Animation:

parea®gon \’par-e-, gdn, -gen\ n
1: a fully digital audio dynamics
processor for all broadcast environ-
ments. 2: Featuring: No clipper,
meaning no clipping artifacts; 4-
band compressor and limiter; 9"
VGA touch-screen equipped video
monitor; factory-loaded sound
library; on-air A/B comparison;
remote controllable. User installable
options will include a 10-band
Graphic EQ, Stereo Generator and
AES/EBU digital I/0O.

I digital audio q:,rnarhicsg processor

6632 Central Avenue Pike I Knoxville, Tennessee 37912 1 (615) 689-2500
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imize the concern of such tradeoffs. Fur-  specialty products, such as the SSM 2300 tems easier and less expensive. As the
ther advances in IC processing can extend  8-channel multiplexed sample and hold, technology continues to develop, VCAs
performance, features and cost. Finally,  have made designing large VCA-based sys-  should make possible the automation of

+Vee
RIN
INPUT O CORE
- 1l‘j} % ROUT
}/l ouT
o =
CONTROL

= -Ve
Figure 6. A Valley Class A VCA. It is an alternative to the Class AB unit, with some embellishments.

Ffe_cts.

Two Views On ALTAs New Wideband TBC/Synchronizer. |

The left brain. It's analytical, technological, specifications-driven. And the right e ===
brain? Itis a creative and colorful territory where great specs are just a means lo areal effects. ""-.ﬂ :

ALTA’s new Cygnus 5.5 wideband TBC/Synchronizer is made for both. On the lefi, '
the impressive set ol better-than-broadeast quatity spees is unparalleled for the price. On the right, just
look at the dazzling array of special effects. Picture freeze. Strobe. Variable colorization, mosaics and posterization,

With its left brain logic, right brain magic and modest $5950 price tag, the Cygnus 5.5 is another single-minded
demonstration ot ALTA’s “Technology Of Value” at work. Call or write.

ALTA Group, Inc, 335 Race Street, San Jose, CA 95126, FAX 408/297-1206. TEL -108/297-2582.

'
4 =
i

THE TECHNOLDOY OF YALUE
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You can't afford to spend
less on a DAT. And you certainl
can't aflord to spend more!

Introducing the new, improved Pro-DAT Recorder from Panasonic: the SV-3700. “New?”
“Improved?” Aren't those just overused buzz-words for breakfast food or laundry detergents? Sure.
But the SV-3700 is new, and it is improved, and we want to tell the professional user about its 4th
generation technology as directly as we can.

You know the sonic and performance excellence of the Panasonic SV-3500 DAT. Who in the
industry doesn’t? The new SV-3700 incorporates significant advances in analog-to-digital
converters, digital-to-analog converters, transport accuracy and reliability plus control and
interface technology. In the SV-3700, one bit A-D converters bring dramatically improved
performance and linearity compared to conventional successive approximation A-D converters.
These high- performance one-bit ADCs reduce both signal and zero cross distortion producing
cleaner, clearer audio at low as well as high levels.

Subjectively, these technical advances translate to accuracy in the spectral balance, ambience,
and “space” around instruments that form the most important part of natural musical and
“correct” sound.

Oh yes, there’s another very important improvement in the SV-3700. Price. When you visit your
dealer, you'll find that in professional applications you can't afford anything less than the SV-3700.
And you certainly don’t have to spend more. For more information, contact Panasonic Pro Audio,
6550 Katella Avenue, Cypress, CA 90630. 714-373-7278.

Panasonic

Professional Audio Systems
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more functions in large analog systems.

Footnotes
1. Ben Duncan. “VCAs Investigated.'* Studio Sound, June,
July, August 1989.
2. Barrie Gilbert. A Precise Four-Quadrant Multiplier with
Subnanosecond Response.’ IEEE Journal of Solid State Cir-
cuits, December 1968, p. 365.
3. Ron Dow and David Rossum. “'A Set of Integrated Cir-
cuits for Electronic Music." Audio Engineering Society
Preprint 1367, May 1978.
4. C. Todd. ""A Monolithic Analog Compandor.' /EEE Jour-
nal of Solid State Circuits, Volume SC-11, No. 6, December
1976. :
5. David Blackmer. United States Patent No. 3,714,462. Is-
sued Jan. 30, 1973.
6. D. Baskind and H. Rubens. ‘‘Techniques for the Realiza-
tion and Applications of Voltage-Controlled Ampiifiers and
Attenuators.”" Audio Engineering Socisty Preprint 1378 (A-
6), May 1978.
7. D. Baskind and H. Rubens. "‘The Design and Integration
of a High-Performance Voltage-Controlled Attenuator.* Au-
dio Engineering Society Preprint 1555 (D-2), November 1979,
8. D. Frey. “The Ultimate VCA!" Audio Engineering Society
Preprint 2024, October 1983,
9. D. Frey. “An Integrated Generalized VCA Building Block.”
Audio Engineering Society Preprint 2403, October 1986.
10. D. Frey. “The Design of High-Performance Voltage-
Controlled Equalizers.” Audio Engineering Society Preprint
2527, October 1987.
11. Ron Dow. “'A Stereo Monolithic Dynamic Range Proc-
essot.” Audio Engineering Society Preprint 2696, Novemn-
ber 1988.
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Figure 7. An SSM 2014 connected as a differential input VCA. Most earlier professional audio
VCAs were single-ended, current-in, current-out devices.
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ds mixing aud1o

Shure’s AMS can help.

Until recently, you needed outstanding
hand-ear-eye ccordination to mix audio in
multiple-microphone broadcast situations.

Now there’s a system that gives you
broadcast-quality audio when you can’t
cover all the faders at once. It’s the Shure
Automatic Microphone System (AMS),
featuring patented direction-sensitive gating.

The Shure AMS continuously compares
audio signal levels from two matched unidi-
rectional condenser microphone cartrldges
located back-to-back in each AMS micro-
phone. The rear-facing cartridge monitors
ambient sound, while the front-facing car-
tridge handles sound from the desired
source. When the front cartridge output
exceeds the rear cartridge output by 9 dB,
the AMS mic channel gates on automatically
in .004 second.

Because of this unique gating concept, an
AMS microphone channel will only gate on

when addressed from within a 120-degree
“window of acceptance” centered at the
front of the microphone. AMS mics not
addressed from within this angle remain off.
So the number of open microphones is kept
to a minimum automatically, with no need
for manual control.

Since the Shure AMS automatically
keeps track of the number of open micro-
phores and adjusts the overall gain to
compensate, your broadcast level stays con-
stant as mics open and close, without
troublesome gain-riding.

Direction-sensitive gating makes the

SHURE

Shure AMS the best system to use in multi-
ple-mic situations, from panel talk shows to
game shows to hearings on Capitol Hill.
More and more broadcast engineers are dis-
covering the advantages of having
broadcast-quality multiple-microphone

audio without the headaches of manual mix-
ing or the time-consuming setup of so-called
automatic mixers.

With AMS you not only get all the
advantages of a truly automatic microphone
system, you also get the broadcast-quality
audio and reliability of Shure microphones.

For a comprehensive AMS literature
packet, call us at 1-800-257-4873. For AMS
technical support, call Michael Pettersen at
1-708-866-2512.

The Sound of the Professionals®.. Worldwide.
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* Field-effect transistors (FETs):

FETs are used in gain-control circuits
as voltage-controlled resistors. Although
the channel specifications for such cir-
cuits are not as good as for photoelec-
tric devices, they can be acceptable. Be-
cause the FET has a square law control
characteristic, producing a large control
range in decibels can be difficult and re-
quires a considerable amount of exter-
nal hardware. Unit-to-unit variability of
discrete FETs, which offer the best au-
dio specifications, can be large. Gain drift
over temperature and gain also presents
problems.

* Digital-to-analog converters (DACs):

Because they offer a direct digital in-
terface and good signal channel specifi-
cations, DACs are tempting candidates
for gain control in consoles. The main
difficuities come with the control port.
Because gain control is not continuous,
but occurs in finite steps, it can produce
an effect called zipper noise, which is
a large glitch introduced in the signal
path on certain code transitions. Most
DAGC:s are linear rather than decibel-per-
bit of code change. Decibel-per-bit DACs
are available, but they are relatively ex-
pensive and have limited gain resolution

and range. They also produce code
noise on gain transitions.

* Digital signal processing (DSP):

DSP is regarded to be the wave of the
future. It is useful for automating gain
control, panning, routing and equaliza-
tion. However, at the present, applica-
tions of DSP in audio are limited. Stu-
dio console designers, who are at the
leading edge of audio technology, con-
sider 16-bit technology, which yields a
maximum dynamic range of 96dB, in-
adequate. Present analog mixing desks
can have dynamic range performance
in excess of 120dB. This corresponds to
approximately 20 bits. Furthermore, dig-
ital encoding causes distortion to in-
crease as signal level decreases. This is
opposite of the distortion trend in ana-
log systems that we are used to because
the ear itself is such a system.

An economically viable professional
digital mixing desk would have to em-
ploy at least 20-bit converters and a 24-
bit internal computational architecture.
Low-cost, high-resolution conversion
technology, particularly ADCs, is likely
to be the pacing item for commercially
viable audio DSP equipment. A compli-
cation in digital audio equipment is sam-

pling time uncertainty, or aperture jit-
ter, which can limit the effective
dynamic range to considerably less than
the number of bits involved in the con-
version. (Editor’s note: At the October
1989 AES in New York, several 18-bit
processors were introduced. What effect
this will have remains to be seen. How-
ever, their stated audio performance is
said to be substantially superior to cur-
rent 16-bit hardware.)

(BE))

New Concept

The state of the
art technology!

Bulk

SANIX. ..

Ask for our

FREE CATALOG
OF PRQFESSIONAL

RECORDING

Continuous duty!
Quick erase!
Full automatic!
Very low power

& DUPLICATING SUPPLIES

now from

consumption! (:‘»000Dz ls_zns,gsud 230'0 $TOCK
up to arge an 6,450 L
up to 14" Reel size  for Pancakse OXIDE CHICAGO

The erasing level
reach there own
tape noise! ' "

and

L.A.

METAL-OXIDE,
MASTER ERASER

Tape, Full Auto Blank-Loaded
gy AUDIO CASSETTES

AGFA AMPEX

\ d : :
m -—ﬂf &” ’.@‘ 3M Scotch
3666 ’ 3806 i 3300 ; 4 TDOK maxel
2000 5,950 TAPE
for Reel and Cassette
OXIDE Tape, ~
Full Auto ] ~—
CASSETTE BOXES =
LABELS » ALBUMS
: A : A 4 /
P : a 8 . ACCESSORIES \
L ‘ ﬁ ﬁ from |
4800 s9,950 3800 $9.450 3300 ss450 J Shilks DNl i
for D2-M, etc. for BETACAM-SP, for U-matic, VHS, Beta 200  $3,450 = N f—
METAL-OXIDE, etc. MII, etc. for Reel and Cassette o e L~
Full Auto 4.5 sec. METAL-OXIDE, OXIDE-METAL, OXIDE Tape, 3 Polyline ¥ Empty

Full Auto 4.5 sec. Full Auto 3.0 sec. Manual operation \

REELS & BOXES
Polyline Corp.

SANIX Plaza 101

1-29-1, Kaminoge, Setagaya-ku, Tokyo 158, Japan
Telefax: 81-3-702-9654

SANIX CORPORATION
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1233 Rand Rd. » Des Plaines. IL 60016
(708) 298-5300
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ef

PERFORMANCE, /Wity ) *
YOU'VE GOT TO s DN-970FA

New
Denon

HAVE ASYSTEM. — - iy

ortunately, there is a system: The As you can see, our DN-970FA CD Cart
Denon CD Cart System. The broad- Player is designed tc make production faster
cast and production industry standard, and cléaner than ever before: As fast and
already on the air at more than 1000 radio | ' | clean as playing CD Carts on the air with
stations arourd the country. \ ! the DN-950FA, in fact. So now, no matter

. . which studio you'r2 working in, you can
stay with The Systam — The Denon CD
Cart System, for unbeatable CD clarity,
reliability and flexibility.

Now we're expanding the system with the
new DN-970FA Production CD Cart Player,
S0 you can play industry-standard Denon
CD Carts in the production room too.
Nothing touches your valuable library discs
except the laser beam, so they'll sound as
good as new for as long as you need them.
(Isn't that why you went to CDs in the first
place?) The CD Cart System minimizes pops,
skips, mistracking and other glitches,
because it prevents CD wear and tear. And > J
with 8x oversampling, dual 18-bit Super ENOI )
Linear Converters, a 20-bit digital filter i e /| Bmggggﬁ ,
and AES-EBU digital outputs, the DN-970FA CD Carts TR
is ready for the future right now. ’

Features and specifications subje<t to change without notice.

The Producticn CD Cart Player is ready to
make your job easier right now, too. Its
rotary Search control lets you fast forward
and reverse through the disc and cue man-
ually to 1/75th of a second. And you can

store three sets of A-B cue points. Could
you use + 10% varispeed, Track and Index
Select, RS422 control, and an Auto Track
Select option that lets the PD select which
cuts can and can't be played? We thought
so — and the DN-970FA has all of them. d THE FIRST NAME IN DIGITAL AUDIO

Denon America, In:.
222 New Road
Parsippany, NJ 07254
Tel (201) 575-78° 0
Fax (201) 808-1608

[ = =

Circle (65) on Reply Card

wwWwW._americanradiohistorv. com


www.americanradiohistory.com

See you in St. Louis

By Brad Dick, editor

lt's back to St. Louis as the SBE national
convention holds the 1990 show in the
same city in which it started. The show
is scheduled for Oct. 4-7 and promises to
be even larger than last year’s highly suc-
cessful show in Kansas City.

Cutting-edge sessions

This year the seminars begin on Thurs-
day and continue through Sunday morn-
ing. The 3/2 days of sessions will look
closely at the upcoming technological
revolutions that will affect broadcast en-
gineering. Almost every type of radio and
TV broadcast subject will be addressed
from ACTV to UHE

The sessions are coordinated by John
Battison and Broadcast Engineering maga-
zine. Building upon last year’s success, the
sessions promise to be a hit with atten-
dees. Each paper has been allocated an
additional 10 minutes, so every speaker
will be allowed a total of 40 minutes. The
change was based on last year’s attendee
survey, which indicated a desire for more
time for questions and discussion.

In addition to the changing technology
front, many sessions are designed to help
engineers cope with the demands of to-
day'’s fast-paced operations. More than 20
papers will explore areas to help the en-
gineer measure and maintain the equip-

Show preview

4

Thursday
October
1990

Thursday, October 4

ment better and faster.

Ennes workshops
The Ennes workshops will be held on
Wednesday, the day before the show
opens. These special workshops are de-
signed to provide hands-on training by fac-
tory instructors. This year’s sessions
include:

¢ Medium- and High-Power FM Transmit-

ters, Continental Electronics

¢ Understanding and Maintaining C-

Quam AM Stereo Systems, Delta
Electronics

¢ Earth Station Technology, Andrew Cor-

poration

¢ System Modeling Using AudCAD and

CableDOC, Video Design Pro

¢ S-VHS Electronic News Gathering and

Production, JVC Electronics

* RF Technology, Harris/Allied

¢ Satellite Communications, Mitchell Vo-

Technical School

¢ The Don Markley RF Workshop

¢ Management for Engineers

Paid registrants can attend any one of

the full-day or up to two of the half-day
workshops.

Lots of fun

The SBE believes that engineers should
be allowed to have some fun (when work-
ing away from home). To help create a fes-
tive atmosphere, several special events are
planned.

‘Two days of spouse tours are scheduled,
so be sure to bring your spouse along.
Several technology tours also are planned.
If you've always wanted to see that high-
power operation or your company’s sister
station, this is the chance. Look for addi-
tional information at the registration
booth.

Attendees will enjoy a wide range of
gifts and prizes from tote-bags to coffee
cups. Free lunch and breakfast are in-
cluded with all paid registrations. The
Saturday banquet will once again be the
highlight of the event. After a first-class
dinner, noted comedian Calvin Coolidge
returns to the SBE stage to entertain. He
received a standing ovation from the at-
tendees last year, and this year promises
to be no exception.

SBE National Convention and Broadcast Engineering Conference

Wednesday, Oct. 3:
* 8am.-9am.

e 9am.-5pm.

s 5pm.

Hosted continental breakfast for attendees of Ennes Engineering Workshops
Ennes Engineering Workshops
Ennes Awards Reception

Thursday, Oct. 4:
* 8 a.m.-noon

1 p.m.-5:40 p.m,
6 p.m.-8 p.m.

8 p.m.-10 p.m.

Morning Engineering Session: State of the Broadcast Industry
Afternoon Engineering Session: The Regulation Front
Attendee Reception in Exhibit Hall

Night Owl Session: Audio Processing

98 Broadcast Engineering September 1990
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Friday, Oct. 5:

* 8am.-10 a.m. Morning Radio/TV Engineering Sessions
* 10 a.m.-3 p.m. Exhibits

* 3 p.m.-5:40 p.m. Afternoon Radio/TV Engineering Sessions
* 6 pm.-7 p.m. Ham Radio Reception

* 7 p.m.-9 p.m. Night Owl Session: The Upward Engineer

Saturday, Oct. 6:

* 8am. Hosted continental breakfast

* 8am.-1pm. Exhibits

e Noon Lunch with exhibitors

e 1 p.m.-5:40 p.m. Afternoon Radio/TV Engineering Sessions
® 5:45p.m. SBE Reception, Banquet, Entertainment

Sunday, Oct. 7:

* 9 am.-10 a.m. Frequency Coordination Update
* 10 a.m.-noon Engineering Workshop: Preparing for a Disaster
e Noon Close of convention

THE ANSWER
T0 YOUR
INTERCOM AND
AUDIO DISTRIBUTION sy ooy

Welwyn Garden City
NEEDS Hertfordshire AL73AX England
Telephone: (0707) 333866
Telex: 25415 DRAKE G
Fax: 371266

USA Call Redwood Marketing
(615) 254-7400

) 9000 Series Video Audio
Distribution modules.

6000 Series

Microprocessor console,
Talkback and Intercom
system.

8000 Series Talkback
including the definitive
Compact range and
Compact systems.

400 Series Radio
Talkback modules.
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nleash Your Creatie Power

b

CHANNEL 1

CROSSFROE

With The AFV-500 AudioMixer.

When it comes to producing high quality audio
for video, the creativity of even the most talented

The freedom to capitalize on talent is just one
reason why the AFV-500 has developed an almost

operator or producer can be stunted
by traditional consoles.

The AFV-500 audio mixer gives
you microprocessor control over
audio for video production, with
unmatched speed and ease. It gives
you the same “key frame” control
parameters over audio mixing that
you have come to expect for video
programming.

Now you have the time to concen-
trate on developing new creative
techniques, which can only add to
the excellence of your overall pro-
duction.

OR.&

INNOVATIONS IN VIDEO
and AUDIO TECHNOLOGY

For complete information on the
remarkably affordable
AFV-500, please call the FOR.A

office nearest you.

instantaneous worldwide follow-
ing. Other important benefits
include:

« Highest quality stereo imaging.

« Compatibility with all leading
editing and switching equip-
ment.

« Easy installation and operation
within the video environment.

» Modular expandability.

FOR.A Corporation of America 320 Nevada Street Newton, MA 02160

Boston: (617) 244-3223

Chicago (708) 964-1616
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Schedule of Engineering Sessions

Oct. 4-7, 1990
St. Louis, MO
Thursday, Oct. 4
* Morning Session: State of the Broadcast Industry
7:30 a.m. No-host continental breakfast
8 a.m. Conference Opening and SBE Membership Meeting

* Brad Dick, SBE president
* John Battison, Conference Chair
Keynote remarks to launch this year's convention.

8:45 a.m. NAB Looks to the Future
* Mike Rau, NAB
A glimpse into NAB'’s plans for the Fifth Estate.

9:25 a.m. Overview of the World of Broadcasting
* Wally Johnson, Moffett, Larson and Johnson
A former chief of the broadcast bureau looks at today'’s achievements in the industry.

10:05 a.m. Engineering at the FCC
¢ Tom Stanley, FCC
The commission’s work goes beyond issuing violation notices.

10:45 a.m. FCC vs. FAA: Are Solutions in Sight?
¢ Moderator: John Chevalier Jr., Aviation Systems Associates

STOP GROUND-LOOP HUM! [ Bvs] INTERFORMAT 1
VIDEO HUM STOP . TRANSLATORS

COIL...HSC 2

Will ELIMINATE HUM and
other INTERFERENCE in
Video Lines caused by dif-
ferences in Ground Potential.

* Rack Mountable.

* FLAT-DC to 6.5 MHz.

* No low-Freq or Hi-Freq. Roll-off.

* No Differential Phase Distortion.

* No Differential Gain Distortion.

* No Envelope Delay.

* Passive Device - Failure Free-Low Price.
* Small Compact Package 4" x 4" x 2-Ya"".

TYPE 734 —RGBS to Y, RY, BY
TYPE 735—Y, RY, BY to RGBS

COMPONENT TRANSLATORS _

ELIMINATES HUM
AND INTERFERENCE:

IN STUDIO

* Between Buildings

* On long runs in Buildings

* Between Studio and Transmitter
* On Incoming Circuits

* On Outgoing Circuits

FR 730 FRAME HOLDS 3 BOARDS, ANY MIX

e Absolute conversion accuracy

® Long term stability

¢ 10 MHz bandwidth

¢ Adjustable Y setup

® On-board horizontal phasing

e Comp or non-comp RGB outputs

e Betacam, MIl or SMPTE/EBU levels
® 525 or 625 line operation

Availabie on AUDIO-VIDEO ENGINEERING COMPANY brOOdCOSt Video SEStems Itd'

10 day free trial 65 Nancy Blvd., Merrick, N.Y. 11566 40 West Wilmot St., Richmond Hill, Ontario L4B 1H8
Te!. (516) 546-4239 \____Telephone: (416) 764-1584  Fax: (416) 764-7438
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» Betw. Remote Truck and Telco

* Betw. Remote Truck and Microwave
» For Intertruck Hookup

* For VTR Units

* For Monitoring Lines
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s @ PESA

V1

INTRODUCING THE NEW

SYSTEMS

100 MHz BANDWIDTH
ROUTING SWITCHER

SYSTEM 5 takes the guesswork out of selecting a routing switcher
..for any size facility. Its u'tra wide 100MHz video bandwidth gives

you the confidence required to plan for future signal formats and

is essential today for RGB graphics, HDTV and component video.

And SYSTEM 5’s sixteen levels, virtual matrix mapping, and
“honest” expansion capability to 1024 x 1024 eliminate your anxieties
when buying today for toniorrow's challenges.

Its packaging density offers the most crosspoints per rack unit. For
routine maintenance, standard multiple sourced components protect
you from unnecessary deleys and costs.

SYSTEM 5’s controller uses proven designs, is built to exacting spec-
ifications with total redundancy for high reliability. It is most flexible

_.on-line matrix reconfiguration and diagnostics, RS2:32/422 ports,
internal audio summing and stereo channel reversal, reverse audio
path management and a wide range of 8-character down-loadable
control panels give you complete command. (If can be retrofitted to over
1000 of our installed Series H and 40x matrices).

When it comes to predicting future industry changes, our crystal
ball isn’t any better than yours, but you can rely on our experience
gained from thousands of operating systems...from simple 156x1s to an
Olympic communications complex.

Take the guesswork out of your planning. Call now for details
and a demo disc for your PC.

Pesa America Inc., 2102 West Ferry Way, [untsville, AL 35801
205-880-0795  FAX 205-881-4828
West: Burbank, CA 800-323-7372  East: New York City 800-328-1008

A SWITCH INTO THE FUTURE

= e E:@E‘:@:

""'—“"'_,_ =h - o l—.“l

PESA L
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¢ Panelists:
William Suffa, Lahm, Suffa & Cavell
Harry F. Cole, Bechtel & Cole
William Hassinger, FCC
Steve Rothchild, FAA
A panel discussion about problems between the FCC and the FAA that have broadcasters
caught in the middle.

Noon End of morning session
(Lunch break)

¢ Afternoon Session: The Regulation Front

1 p.m. Avoiding Pirate Radio Interference
¢ Don Bishop, Mobile Radio Technology magazine
Pirates may capture listeners, but the FCC eventually sinks the pirates.

1:40 p.m. Dealing With PCBs
¢ Kent Kroneman, KUED-TV, Salt Lake City
If you're going to have a hand in dealing with PCBs, wear kid gloves and do your homewoik.

2:20 p.m. Reality Check: Broadcasting Today
¢ Jerry Whitaker, Broadcast Engineering magazine
What lies below the waves?

3 p.m. FM and the FCC
* Robert Greenberg, FCC
A look at the latest happenings in the world of FM.

3:40 p.m. FCC Field Enforcement
¢ James Dailey, FCC
How to avoid those pink slips.

. |
DIRECTOR'S CASE

SWITCH TO SIERRA
"FORYOUR -
ROUTING SWITCHER NEEDS.

Sierra Video Systems offers a unique line of
affordable Routing Switchers designed for
years of uninterrupted service.

If your requirement includes Component,
Composite, SVHS, HDTV, Audio and Sync,
we have a Switcher for you.

»When calling on a client, attending a con-

* Wide Bandwidth f'or High Resolution ference or trade show, there’s room to spare,
* Serial Control Available with easy access slip pockets, secure zippered
* Audio Follow or Breakaway pocket and velcroed script or file pocket...

* Redundant Power Supply Available then the detachable pouch to carry an SLR or
small camcorder and accessories to take on

* Compact Modular Design location while scouting a scene. Call for more
® 7 Year Warranty information.

Call for a quotation: 916-273-9331

K&H Products, Ltd.

Box 246 PHONE 802-342-8171
North Bennington FAX802-442-3118
Vermont 05257

SIERRA PO. Box 2462
VIDEQO Grass Valley, CA 95945
SYSTEMS Fax: 916-273-9390
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ee what you

The VM 7004 just added audio!

Now you can get combined video and audio performance
reports with one powerful menitoring and measurement
package — the industry-leading Tek VM T00A in NTSC,
PAL and Dual Standard PAL/NTSC versions.

Just specify Option 40 with your instrument, and it's all
at your fingertips. Audio measurements like distortion,
phase and crosstzlk in automatic as well as manual modes.
Unique real-time spectral display of audio frequencies.
Stereo audio monitoring. Plus the VM 700A’s full set of
video measurements.

Copyright © 199 Teatronix. for. All rights resenved.  TVG-107

b I W e

sound like.

What’s more, with our new ASG 190 Audio Signal
Generator, you cen insert tes! tone sequences in the audio
line to perform auomatec measurements with the VM 700A
Option 40. In 30 secords or less you can characterize

the audio performance cf studios, STLs, transimitters

and satellite uplinks completely.

But don’t just read about
it. Call your Tek rep-
resentative to arrange a
demonstration. And see
what vou sound like!

Tektronix:
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4:20 p.m. FCC Roundtable
¢ Moderator: John Battison, Conference Chair
¢ Panelists:
Keith Larson (LPTV)
John Reiser (International Affairs)
John Sadler (AM)
Robert Greenberg (FM)
Tom Stanley (Mass Media Bureau)
Your chance to pick the FCC's brains.

5:40 p.m. End of afternoon session

* * * 6 p.m.-8 p.m. — Attendee Reception in Exhibit Hall * * *
(An informal get-together with friends, exhibitors and SBE officers.)

¢ Night Owl Session: Audio Processing

8 p.m.-10 p.m. Audio Processing in the NRSC and Digital Age
* Moderator: Bill Ammons, CRL Systems
¢ Panelists:

Kelly Hannig, Gentner Electronics

Frank Forti, Cutting Edge

Charles Harbrick, QEI

Sandra Woodruff, KFWB-AM

Find out how the pieces of the NRSC and digital puzzle fit together.

Friday, Oct. 5
* Morning Radio Session: RF Technology, Part 1
7:30 a.m. No-host continental breakfast

8 a.m. Directional Antenna Assessment
¢ Tom Osenkowsky, consultant, Brookfield, CT
It is imperative to keep tabs on how well your DA is accomplishing its intended job of area
coverage.

8:40 a.m. Constructing a Tight-Budget FM Statlon
¢ John McKinley, WIMR-FM, Fredericktown, OH
How a penny-pincher puts a successful FM station on the air.

9:20 a.m. Cellular Radio Towers — A New Design Consideration
* Lawrence Behr, LBA Associates, Greenville, NC
Don'’t forget the other towers in your pattern.

10 a.m. Close of session

* * * 10 a.m.-3 p.m. — Exhibit floor open * * *
(Free walk-around lunch with paid admission.)

¢ Afternoon Radio Session: New Technology for Radio, Part 1

3 p.m. Solid-State FM Transmitters
¢ Greg Stone, Varian/Continental Electronics
An examination of the technology and its tradeoffs.

3:40 p.m. Engineering an All-Digital-Disc Audio Facility
¢ David M. Schwartz, Compusonics
Digital discs require first-class support.

4:20 p.m. Infinite Remote-Control Expansion
* Ron Steenwyk, WKLQ-FM, Grand Rapids, Ml
How to multiply your remote-control’s control.

5 p.m. Interfacing Digital Telephones
¢ Paul Anderson, Gentner Electronics
Connections that were once a snap are now potential troublemakers unless they're handled

properly.

5:40 p.m. Close of session
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BARCO intelligence—spanning the distance
between independent products to create an
intelligent system.

The BARCO BVRS Routing Switcher extends the
concept introduced by the Emmy Award-winning
BARCO CVS manitor, the first broadcast monitor
crafted with micro-processor control of avery
function. Designed to accept any composite or
component source. the routing switcher reaches
new horizons in flexibility, and can be easily
expanded to meet future needs. Used in oon-
Jjunction with the CVS monitor, the switcher
provides an unambiguous on-screern scurce or
“destination” ID, while the monitor functions

as a menu-driven remote control panel for

the routing switcher.

r
l,

R
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3
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BARCO, Inc.
1000 Cobb Place Bivd.
Kennesaw, Georgia 30144

(404)590-7900
Fax: (404)590-8042

Northeast: :201)729-0710
Southeast: (404)590-7900
Midwest: (708)213-3114
Western: (916)631-8113
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6 p.m.-7 p.m. Ham Radio Reception

¢ Morning Television Session: Advanced TV Systems
8 a.m. HDTV: Coming in Wide and Clear?
* Rick Lehtinen, Broadcast Engineering and Video Systems magazines
After all this time, is HDTV really on the way?
8:40 a.m. What We've Learned from ATV System Tests
¢ Ben Crutchfield, ATTC, A review of advanced TV test results and what they mean to broad-
casters.
9:20 a.m. Applications of HDTV Technology
e Tom Bentson, NASA
Entertainment certainly isn't the only way HDTV will be used.
10 a.m. Close of session
* * * 10 a.m.-3 p.m. — Exhibit floor open * * *
(Free walk-around lunch with paid admission.)

* Afternoon Television Session: New Technology for TV, Part 1

* Dave Holbrook, StereoGraphics
Television viewing from a different angle.

3 p.m. Real World TV Field-Strength Measurements

* Robert J. Gorjance, Evans & Associates

TV field-intensity measurements require a different technology.
3:40 p.m. Stereoscopic Viewing for TV

L 4
CORPORATION

DAL TR A CONKE 10 7 orirs T

"MULTI-FORMAT
TBC/FRAME SYNC.

The IVT-9PLUS is a wide band (5.5MHz) digital time base corrector
with a full frame memory. It corrects and transcodes virtually every
format there is : BETACAM, MII, U-matic/S-VHS/VHS Dub, S-VHS
and NTSC.

An internal switch enable it to be used as a frame synchronizer.

The ability to pass VITS, VERS and Closed Captions and to work
with Dynamic Tracking make it a true broadcast TBC with a

very non-broadcast price.

FEATURING

® Full 5.5MHz Bandwidth 8 bit Component
Processing.

® Component Inputs/Qutputs(BETACAM-
MII compatible).

@ DUB Inputs/Outputs.

@Y /C358 Inputs/Qutputs (S-VHS).

® Dynamic Tracking Capable (+3 to —1
times).

® Shuttle Operation Capable (+ ./ — 20X).

® SEPIA.

@ Full Frame Correction.

® Field and Frame freeze available with
strobe effect.

@ Drop Out Compensation.

® Automatic Chroma Control (ACC).

@ Bypass./Operate switch built-in.

® Passes VITS, VERS & CLOSED CAPTIONS.

@ YC Delay.

® YC Noise Reduction.

IVFIPLUS

$5,000.00

|.DEN VIDEOTRONICS CORPORATION
9620 Chesapeake Drive,Suite 204,San Diego,
CA.92123.

SALES: 1-800-874-1DEN/619-492-9239
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Balancing Act

Justbecause your operation is mostly NTSG Whatever your chesen format or fornats. the

doesn’t mean your test and measuremnent : 500 Series offers you the perfect balance

needs aren't complex. Veritication of your hetween top-noich signal quality and strean-

many signal sources is just as important to vou 3 lined operation. Contact us today to

as to anyone working 111 Beta SP or M-11. . b find out how.
. . . | —

Magni's 500 Series waveform monitors aren't 2

just for component users. [heir muliple- %‘ T

mput capability offers N I'SC users the ability _ ®
to monitor as many as six difterent composite l"__' MHG"'.
signals simultancously, so you have hroad visi- ,[ Magri Svstems. [ne.
bility of everv source invour facility. You can = 93"%\\- Gemini
select any signal 1o inspect in detail. And % : /
a full range of buil:-in :tpatmes—h.k.tusm l
defined ,Labeimg&.mer!mg nmﬁg of a==
setups. and o.n-'S!'i i

parameters—m
s'igrl'alqw.li']
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4:20 p.m.

5 p.m.

5:40 p.m.

6 p.m.-7 p.m.

7 p.m.-9 p.m.

TV RF Environmental Measurements
* Dave Baron, Holaday
How to avoid getting cooked by a batwing and other helpful advice.

Measuring Your Satellite Antenna’s Performance
* J. Herbert, Andrew
Decibels mean more than meters as an antenna performance index.

Close of session
Ham Radio Reception

Night Owl Session: The Upward Engineer
* Moderator: Marvin Born, WBNS-TV, Columbus, OH
¢ Panelists:
F. David Harris, NAB
Tom Weems, Tektronix
Dennis Behr, Wisconsin Public Television Network
A frank, informative panel discussion about setting your sights on the manager’s chair.

Saturday, Oct. 6

8 a.m.

Hosted continental breakfast with exhibitors on convention floor.
Receive a free SBE coffee mug with paid admission.

* * * 8 am.-1 p.m. — Exhibit floor open * * *

(Enjoy an informal lunch of pizza and be

* Afternoon Radio Session: New Technology for Radio, Part 2

er with exhibitors on convention fioor.)

— SELECT — ~—— WODE —— —DEFAULT — ——— FREEZE ——
COsywe OFF [ CJAaLT

Date LD COa u
O HTO  sarsD 8

B ¥/C 0O sc O FRZ[D JY/C FRAME FLD 1 FLD 2

BARS BLACK ALY

NOVA SYSTEMS, INC.
50 Albany Turnpike, Canton, CT 06019
Tel (203) 693-0238 « Fax (203) 693-1497

THE CLEAR CHOICE IN
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Nature has its own
professionals of
sound and vision.

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

® Leddicon is the Registered
Trade Mark of EEV Lead Oxide
Camera Tubes.

Technology for the Broadcast Industry

USA: EEV Inc, 4 Westchester Plaza, Elmsford, NY 10523. Teiephane: {914) 592 6050 or 'Toll Free’ 1-800-DIAL EEV Telex: 6818096 Fax: (914) 682 8922
CANADA: EEV Canada Ltd, 67 Westmore Drive, Rexdaie, Ontario M9V 3YB. Telephone: (416} 745 9494 Telex 06 989363 Fax: (416) 745 0618
UK: EEV, Waterhouse Lane, Chelmsford, Essex CM1 2QU, England. Telephone: {0245) 493493 Telex: 99103 Fax: (0245) 492492

Subsidiary of the General Electric Company plc of Engtand. .960
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1 p.m.

1:40 p.m.

2:20 p.m.

* RF Technology, Part 2

3 p.m.

3:40 p.m.

4:20 p.m.

5pm.

5:40 p:m.

1 p.m.

1:40 p.m.

2:20 p.m.

3 p.m.

3:40 p.m.

4:20 p.m.

5 p.m.

5:40 p.m.

Multichannel Digital Audio Distribution
» Charles Meyer, N-Vision, Nevada City, CA
An Integrated approach to Multichannel digital audio distribution.

Theory and Practice of Fiber Optics

* Ralph Evans lll, Evans & Associates

Intelligent applications of fiber optics in radio depend on a clear understanding of the tech-
nology.

Living With Combined Cavity-Back FM Antennas
* Fred Pantsios, Harris
A discussion of the new technique, “‘one antenna, many transmitters.”

Graphical Presentation of an FM Channel Search
* Doug Vernier, Northern lowa University
A must for anyone who has ever wondered what an FM allocation looks like on paper,

Is Your STL Antenna too High?
* Carr Stalnaker, contract engineer, Cabot, AR
Believe it or not, the sky is not the limit when it comes to your facility’s STL antenna.

Keeping Broadcast FM Technically Competitive
* Tom Keller, Broadcast Technology Partners
Today’s FM dilemmas call for new techniques, such as diversity, Walsh decoders and FMX.

Goodby EBS, Hello RDS
* Jerry Lebow, Sage Broadcasting
Hidden digital signals can bring new profits to your station.

Close of session

* Afternoon Television Session: New Developments in UHF Technology

Klystrode Status
* Nat Ostroff, Comark, A status report on a TV wonder that has come of age.

Solid-State Transmitters for UHF-TV
* Dr. Timothy Hulick, Acrodyne Industries
An examination of the solid-state alternative to tubes.

Field Performance of MSDC Transmitters
* Jim Pickard, Harris
Depressed collectors mean not-so-depressing power bills.

* New Technology for Television, Part 2

New Digital Fiber-Optic Transmission Systems
¢ Bob Paulson, AVP Communications
Digital techniques and fiber optics are a winning combination.

Something Old and Something New: TDRs

* Marshall B. Borchert, Riser-Bond Instruments

You can save your facility time and money through intelligent use of time domain reflec-
tometers.

Interfacing the RF Plant With the New UHF Transmitters
e Tom Vaughn, Micro Communications
Updating your plant may mean there’s a microprocessor in your future.

PC Automation
¢ Michael Rich, Media Computing, Phoenix
If personal computers can rule the world, one could keep things running at your station.

Close of session

* * * 5:45 p.m. — SBE Reception/Banquet/Entertainment * * *

(Join us in a tribute to SBE’s lifetime members and enjoy the comedy of Calvin Coolidge.)

Sunday, Oct. 7

* Morning Session: Frequency Coordination Update

Continued on page 128
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THE REVOLUTIONARY COLORADO.
COLOR CORRECTION RAISED TO THE POWER OF 4:2:2.

Colorado. The worid's only 4:2:2 component digital color
corrector is ready to give you total control of your image.

THE QUALITY YOU'VE BEEN WAITING FOR.
With analog systems, color correction used to be limited to
adjustments at the point of origination. Colorado changes
that by giving you the power to execute perfect color
matching in pcst production. Because Colorado is digital,
you can make all the modifications you want without any
loss of picture quality.

THERE'S NO PENALTY FOR CREATIVITY!
Colorado takesyou beyond color correction, giving you the
power to accentuate, modify and sculpt the exact image you
want at any point during post production. Image quality
never be sacrificed. With Colorado, color becomes a n
and powerful dimension of your creativity.

- Colorado. It’s the new state of perfect creative co
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THE FUTURE OF DIGITAL DESIGN. Circle (76) on Reply Card

THOMSON VIDEO EQUIPEMENT - 17, rue du Petit Albi - BP 8244 - 95801 CERGY-SAINT-CHRISTOPHE CEDEX FRANGE - Phone : (33-1)34.20.70.00 - Telex : 616 780F - Fax : (33-1)34.20.70.47
THOMSON BROADCAST INC. - 49, Smith Streat - ENGLEWOOD, NEW JERSEY 07631U.S.A. - Phone : (1.201) 569.1650 - Fax : (1.201} 569.1511
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I Show preview

SMPTE returns
to New York

By Rick Lehtinen,
technical editor

The Society of Motion Picture and Tele-
vision Engineers (SMPTE) 132nd Techni-
cal Conference and Equipment Exhibit
winds eastward once more, landing in
New York's Jacob K. Javits Convention
Center Oct. 13-17. SMPTE, with its 5-day
technical program, the equipment exhibit
and awards program, is one of the premier
events on the engineer's calendar.

Program
This year's program chairman, Kerns
Powers, consultant, has lined up more than
125 papers, half of which will be directed

toward the fields of video and electronics.
The theme of this year's show, “Film and
Television — One World,” addresses the
growing convergence of both media, par-
ticularly in the HDTV and electronic edit-
ing arenas. Other sessions will cover digi-
tal television, advanced TV systems and
TV post-production.

A new service offered to attendees this
year is a special cross-indexed program
book. In addition to alphabetical listing of
exhibitors with booth numbers and
descriptions of products available, the new
format provides products cross-referenced

by category. This should allow convention
attendees to more effectively use their
time on the convention floor.

Guest speakers

George Vradenburg III, CBS, will deliv-
er the keynote address to the convention
attendees on Saturday, Oct. 13. Dr. Mar-
vin Camras, [llinois Institute of Technolo-
gy, will address the awards luncheon on
Saturday. The guest speaker at the Fellows
Luncheon, to be held Sunday, Oct. 14, will
be Harold Eady, HIE Communications.

Saturday, Oct. 13

Morning
* Opening session

Afternoon:
e Session A:

Film Production Technology
e Session B:

Digital TV Processing

Sunday, Oct. 14

Morning:
* Session A:

Film Presentation Technology
¢ Session B:

The Digital TV Studio

Afternoon:

e Session A:
TV Production — Recorders and
Cameras

e Session B:
Digital TV Distribution

Monday, Oct. 15

Morning:
e Session A:
Laboratory Technology
e Session B:
TV Post-Production |

SMPTE program schedule

Afternoon:
e Session A:
Sound Technology
® Session B:
TV Post-Production |l

Tuesday, Oct. 16

Morning:
* Session A:
Film/Electronic Interface |
* Session B:
TV Sound and Ancillary Services

Afternoon:
e Session A:
Film/Electronic Interface Il
® Session B:
Advanced Television |

Wednesday, Oct. 17

Morning:

* Session A:
High-Definition Electronic
Production Standards

® Session B:

Advanced Television Il

Afternoon:
e Session B:
Advanced Television il

Equipment
exhibit

More than 130 companies have re-
served booth space on the SMPTE show
floor.

Many companies pick the Fall SMPTE,
now the only one with an exhibition, as
a prime opportunity to introduce new
technology. Exhibition hours are as
follows:

Saturday, Oct. 13
2:30 pm. to 6 p.m.

Sunday, Oct. 14
10 a.m. to 6 p.m.

Monday, Oct. 15
10 a.m. to 7 p.m.

Tuesday, Oct. 16
10 am. to 5 p.m.

119
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a - SHARK FIN* 9]

A POWERFUL FORCE IS SURFACING
IN COMPONENT GENERATORS

Take full advantage of component television’s many
capabilities with the powerful new component genera-
tor, Model 425 from Leader. First, though, we should
explain what the 425 is doing in the jaws of this primi-
tive, half-ton killing machine. The generator develops a
number of test signals tailored to gauge distortion and
relative timing in component systems. Among these is
a new timing signal we call the
“shark fin.” It exposes relative tim-
ing errors over a 2 MHz bandwidth
rather than at a single frequency.

The 425 generates both compo-
nent and composite test signals.
These include a number of test sig-
nals dedicated to component analy-
sis (available in GBR, Y/R-Y/B-Y,

and Y/Time-Compressed Chroma) as well as the more
familiar test signals applied to the composite feeds.
You can order the 425 in either Betacam or MI format.
No matter what end of the business you're in—from

ENG to post-production—if you're going to swim with
the sharks, do it with the help of a cutting-edge compo-
nent generator, the new Model 425 from Leader.

For our fullline catalog, in NY call

516 231-6900. Or call toll free:

1 800 645-5104

LEADER

FOR PROFESSIONALS WHO KNOW
THE DIFFERENCE

Leader Instruments Corporation, 380 Oser Avenue, Hauppauge, New York 11788
Regional Offices: Chicago, Dallas, Los Angeles, Boston, Atlanta. In Canada call Omnitronix Ltd., 416 828-6221.

Circle (86) on Reply Card for product information.
Circle (87) on Reply Card for product demonstration.
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Ampex ADO 100
special effects system

By Rolland A. Desjardins

You learn several things quickly as an
engineer in a smaller market station — in
particular, a PBS affiliate. The money al-
located to purchase new equipment must
be carefully spent because it is not always
plentiful. You had better be satisfied with
what you buy, because you will likely have
to use your choice for some years before
you can replace it.

WCBB serves approximately 75% of the
population of Maine, as well as parts of
New Hampshire. Our area of coverage is
aided through several UHF and VHF trans-
lator systems in the more mountainous
areas. Although Lewiston is certainly not
a major market, we take pride in our sta-
tion and the quality of our on-air sound.
When we began the search for a digital
effects system, it was not easy determin-
ing what device would best suit our needs.
But one factor — price — often made the
decision for us. Many systems were just too
expensive to be cost-effective.

When Ampex introduced the ADO 100
at the 1989 NAB, many features we want-
ed came standard. The range of effects ca-
pabilities, including 3-D and true perspec-
tive manipulations, caught our attention.
By the time we were ready to place an or-
der, another factor turned in our favor —
we were able to purchase a demonstration
model.

Flexible configurations

The basic package consists of an elec-
tronics signal system and the control panel
with joystick and built-in display. (See Fig-
ure 1.) Although the instruction manual
does not delve into the theory of LAN op-
eration, it plainly shows how the two units
are to be connected through an ethernet.
In fact, diagrams show how various con-
figurations may be interconnected. It’s im-
portant to note that the basic system offers
an interconnection option to operate the
effects unit from the Ampex AVC Vista
switcher’s control panel.

The fact that we already use a Vista in
our l-inch A/B roll editing suite also con-
tributed to deciding on the ADO 100. As
soon as the software becomes available,
we intend to move the regular ADO 100

Desjardins is vice president and director of engineering at
WCBB-TV. Channel 10, Lewiston, ME.
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Performance at a glance

* 2-D and 3-D configurations

¢ Component analog, composite analog
and 4:2:2 component digital in
525/625 line standards

e Can be fully integrated into Ampex
AVC Vista switcher

o 32-bit 68020 processor, 13.5MHz/
4:2:2 internal digital processing

* Digi-Matte key channel comes
standard

* Programmable 24-effect on-line
memory

¢ Internal 3.5-inch disk drive

control panel to the production booth and
control the devices operation with the
switcher control panel in the edit suite.
This way, we can use the system for either

production or editing.

Included in all configurations is the Digi-
Matte processor key-channel circuitry.
This keying circuit manipulates the exter-
nal key signal simultaneously with the
source video. The result is the ability to
“fly” logo keys and place live video inside
switcher wipe patterns, among other pos-
sibilities.

When you have developed an effect that
you will want to use again, you may se-
lect short-term storage in RAM or long-
term storage on a 3.5-inch floppy disk.
Each disk can contain 99 effects, each con-
taining 100 key frames. Key frames are
specific points within an effects sequence
where something about the transforma-
tion occurs. For example, an image ap-
pears on the screen at point A and moves
along a trajectory to point B. The two end
points are key frames. At point B the im-
age rotates around the X-axis while mov-
ing along a new trajectory until it reaches
point C, another key frame. The key
frames and the motions that occur be-
tween them are programmed through the

sscouo
CHANNEL
SIGNAL
Moo SYSTEM
OPTIONAL
/ sscouo
CHANNEL
CHASSIS
=]
—_J
-
5
E
ADO 100 &
SIGNAL o

SYSTEM

N

s
Q y /
°f_ \ <
e =,
/" seconp
CONTROL PANEL
] = { A
N CONTROL PANEL
I —
R

3D TRUE
VARIABLE
PERSPECTIVE

OPTIONAL

INPUT VIDEO
PARAMETERS
MOSAIC
POSTERIZATION
SOLARIZATION

| ADVANCED BORDER \
L., GENERATOR 5

OFF-AXIS
ROTATION

|

\

Figure 1. The ADO-100 basic system package consists of an electronics signal system and the

control panel with joystick and built-in display.
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The NEW breed
of sophisticated
Routing Switchers.

NN VIDEO I

Very compact

64 x 64 in 16RU with dual PS
128 x 128 in 38RU with dual PS
30MHz bandwidth

Differential inputs
Clamped/restored/AC
coupled inputs

Optional input

equalization —_ = — Fras -

Optional output monitor — Sn— —— —--& ——_aom—

Optional output equalization e - S - ot T (. e — e T S — "
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BEENE AUDIO I =S5 = T/ E = /e

Very compact ; -

64 x 64 in 6RU with dual PS Representing one of the most advanced routing systems

198 x 198 in 18RU with dual PS currentdy available, the new HD Series range of Video,

956 % 956 in 30RU with dual PS Audio and 4-wire Data routing switchers offers unparalleled

Transformer coupled inputs levels of performance coupled with long term stability.

Balanced throughout for Extensive use is made of surface mount technology in all

optimum crosstalk and ranges to achieve extremely high crosspoint density and

transient performance exce“ent SYStem re"ability.

Very low power Equally as important, the HD Series has been designed to

consumption be future proof, prcviding compatibility with all types of

Optional output monitor analog signals; both current and projected.

Timecode version NaturzMly the HD Series is fully compatible with our

impressive range of control options including On Air cue
facilities, undermoni-or displays and scheduling software
I 4-WIRE DATA Il packages, making it the truly sophisticated routing switcher

system.
Very compact

64 x 64 in 6RU with dual PS
Data regeneration to ‘A-b 'ﬁw “wﬁt 0-6 SD(W SW/
EIA RS429A standard

Active crosspoints for ultimate

reliability

Very low power consumption

HeDCO

804-424-0896 800-HEDCO-GV. (433-2648)
825K Greenbrier Circle, Chesapeake, VA 23320
FAX: 804-366-0522

In association with:

pro-bel
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Improve the Means to the End
Introducing Our New Extended Benefts fackage:

Model MCE325 Programmable User Station

" ‘l—l'ﬂnk of it.,

a versatxlc mtercom user station with a wide range of operatlonal and packagmg formats.
PhysxcaI beneﬁts include a tive way modu[ar packagmg Cechmque
for permancm: or portable apphcatfons Whlle headset operatxon comes standard,
adding our. MCS325 Spcaker and a plug-in rrucrophone supports an open- listening setting,
Operator benefits sport user—fm;ndly software and hardware based programming;
the MCE325 can be operationally and functionally configured to suit individual requirements.
As for the small print; the MCE325 works in conference-line
or dedicated-line environments, with 2-channel split talk/listen or 4-channel combo talk/listen,
in 2-wire or 4-wire line mode, or a combination of both. Also featured are two channels
of IFB, two program inputs, and call signaling. Modular packaging includes: rack mount or
portable headset station, rack mount or portable speaker station, or console mount headset station.

Please call or write for details,

The First Name In Intercommunications . RTS SYSTEMS

g > A Telex Communications Company
Professional Intercommunications

Professional Audio Products
1100 West Chestnut Street

Burbank. California 91506
Phone 818-566-6700
Fax 818-843-7953

1988 - 1989
Engineering

Emmy Award
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use of a menu on the system's elec-

- 1 e =" A i ]
: : } SUBMENUS troluminescent panel display.
—— 1 A 1

Lpowsn U: l—: n TARGET I ¢ .I BACKGROUND

ROTATE

)

Status display
There are multiple sections to the dis-
play. One section is used for selection of
key-frame parameters. A second section
displays information needed to make ad-
justments to the various parameters. The

;

Y Y Don o

e p{__ BORDER ADJUST BORDER SIDES center section provides effect status, in-
< cluding the name you have assigned to the
4—4; SOURCE H SOURCE CROP transformation, the operational mode and
= time values. A time line section indicates
4_,| DIGIMATTE Ji.l; KEY MASK time-related information about the effect.
The final section shows the current menu

function assigned to a series of soft keys
located along the bottom edge of the pan-

el. All sections and adjustments in these
- areas are controlled from the soft keys,
¢ .I LOCATE J‘i.L 3D AXES with up/down buttons positioned at the

right and left edges, with a small group
of dedicated switches, a keypad, a joystick
and a standard fader bar. For convenience,
most of the switching and adjustment

|

PERSPECTV

r
:

Mosaie devices are positioned similarly on the
e o o I ] AVC Vista switcher panel.
MENU ORGANIZATION To speed the progress of setting up an

. effect, there are 10 special effect edit
Figure 2. Menus and secondary menus on the system’s electroluminescent display guide the menus, each of which prompts the oper-

operators.

ator for changes in parameters to achieve

Finally, Rackmount Slide
Kits That Really Work

S8 - SONY
T iR e
[T e PIONEER

!':_;_ilf_ _ [ oL PANASONIC
T 800-635-9297

b 714-632-1763
Ergo Industries, Inc.
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Free Catalogy & Audio/Video Applications g=

T — ¥ Mic, EQ, Line
Routing Switchers(St-A/V) E: N .,
(24,16,12,8,4,2 statlons) Video, ACN,
Pwr. $upp
) Press Boxes

1-In/16-out
Video & Audlo Dist. Ampls, Video/Audlo
RGB-Sync Dist. Ampls. 2-In/24-out Audlo

OPAMP LABS INC (213) 934-3566 -
1033 N Sycamore Av LOS ANGELES CA, 90038
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Genuine Ampex replacement parts
35,000 different parts in stock

PRECISION MAGNETIC Parts for out of fon 1
t production recorders
TEST TAPES For overnight delivery, call 1-800-227-8402 AMPEX

@ﬂu AND FOR AN EXCITING OFFER. TURN THE PAGE! Ampez Customer Support

Standard Tape Laboratory, Inc.
26120 Eden Landing Road #5, Hayward, CA94545
(415) 786-3546
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It’s tough being a broadcast
engineer. Technology becomes

more complex by the day and yet,

s 'I' I. o u I s your success depends on how well
L] you understand it. The best way to
. g stay ahead of this ‘‘moving target’

= is by attending the 1990 SBE

National Convention and Broadcast
Engineering Conference.

Seminars will update you on the
latest in new technology including:
digital video and audio processing,
RF systems and computers for both
radio and TV. Learn how to apply
new technology to make you and
your station more profitable.

In addition, special day-long Ennes
workshops will be conducted by
factory-trained instructors on the
equipment you now use. You can
practice new troubleshooting
techniques on working hardware.

The SBE convention provides more
than 250 exhibits, all designed to
meet your needs. This is the
technical show for 1990.

Set the stage for your successful

Octoher 4-7 future by attending the 1990 SBE

Convention and Broadcast
. Engineering conference, October 4-7.
St. LOIIIS Call SBE for more information:

Convention Center 317-842-0394.

,, Register now for the
- -‘ - SBE National Convention!
== JID B

NATIONAL CONVENTION

BROaDCAST

CONFERENCE
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the desired effect. As Figure 2 shows, there  through the menu sequence correctly, the However, if the operator is uncertain of
also are secondary menus involved in effect produced should be exactly what the desired end result, some backtracking
some choices. If the operator works was desired. may be necessary. Although it is possible

N\

SOURCE
MONITOR

TARGET CAMERA

THE ADO 100 WORLD MODEL — e Ee
OUTPUT VIDEO SOURCE MONITOR AND TARGET CAMERA

Figure 3. The “World Model” organizes space according to reference axes X, Y and Z. Input video is mapped into the system source space. The
effects transformation remaps the image into the target space, represented by the operator’s output monitor.

CLEAN
PATGH BAYS

_ ;
VERTIGO BURNISHERS AND INJECTORS
RESTORE ORIGINAL PERFORMANCE

TO YOUR PATCH BAYS “ ow
VERTIGO 1/4” TRS AND TT BURNISHERS: ONE HE AD I BETTER
Each used to eliminate noise caused by contamination

of main contacts in normal patching situations.

ach allows injection of cleaning solvent in breaking I
contacts (normals), to eliminate intermittency that ’ . .' L

occurs when patch cord has been removed.

ONLY $34.95 Ea. (Cont. USA) Please write

for additional information and order form. Used by

Professionals Worldwide. US Patent No. 4,733,678 &1 New Universal AST™ head fits Ampex VPR-80, VPR-6, VPR-3,

VERTIGO RECORDING SERVICES ‘éﬂd YPR-2

12115 Magnolia Bivd. # 116 0 Cuts your inventory costs and reduces maintenance errors

North Hollywood, CA 91607 0 Genuine Ampex heads—One year or 1000 hour warranty AM pEX
Telephone: (818) 907-5161 0 Call 1-800-227-8402 for fast delivery Ampex Customer Support

Fax: (818) 784-3763
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to enter the menu/setup sequence at al-
most any point, some of our operators in-
itially expressed a feeling of getting “lost”
if they didn't start at the beginning of the
menu sequence, However, as they became
more familiar with the system, this feel-
ing was reduced.

Digi-Loop switcher interface
One of the possible system configura-
tions is the direct link to the switcher
through the switcher's Digi-Loop circuitry.
This digital control system delegates some

of the switcher's effects processing to the
special effects system, thus making the ef-
fects system an integral part of the switch-
er and simplifying the switcher operator’s
tasks during production.

Some comments on how the system
produces effects are worth noting, partic-
ularly in terms of the 3-D capabilities and
a concept called the World Model. (See
Figure 3.) Space is organized according to
three reference axes, X, Y and Z. An in-
put video image is mapped into the sys-
tem source space, an infinite X-Y plane

YEAR'S THEME FOR THE

.P.T.E. CONFERENCE

AND TELEVISION:

E WORLD?"

ays of Technical Sessions
ays of Equipment Exhibits

THE 132V0 S M.P.T.E.
TECHNICAL CONFERENCE
AND EQUIPMENT EXHIBIT

OCTOBER 13, ThrU 17 1990

JAcoB K. JII\R'IITS CENTER

AT THE

NEW YORK

THE CONFERENCE A0 EXHIBIT THAT
DEFINES MOTION PICTURE ano TELEVISION TECHNOLOGY

Be Part of this Industry Standard by attending the

1990 S.M.P.T.E. TECHNICAL CONFERENCE AND EQUIPMENT EXHIBIT

l-(P:se-m:t:;uel---------- S< CUT ALONG DOTTED LINE S = o o oy o o0 o o o oy o i o oy o

¥ your Name

j Title Job Description

: Company Name
J Street Address
0 Gity
1

Telephone #(____ ) Fax#¢___ )
1

AREA CODE AREA CODE
: Primary Business

State Zip Code Country

1 =
B ! would fike information about.: tplease check) [ ] Extibiting [[] Full Conference Registration [] Exibit Only Registration [ ] SM.PTE. Membership g

I MAL T0: The Society of Motion Picture & Television Engineers 1
1 595 West Hartsdale Avenue, White Plains, NY 10607 MO ONE UNDER THE AGE OF 12 WILL BE ADMITTED |
Att.: Conference Regisration Dept. (914) 761-1100 ]
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that could be considered the picture ap-
pearing on an input monitor. The effects
transformation remaps the image into the
target space, represented by the operator’s
output monitor.

To better visualize the transformations,
you might think of the target space as a
camera viewing the source plane. If the
camera is looking perpendicularly at the
source plane, there is no geometric distor-
tion to the image.

It is possible to move the camera (tar-
get plane) and the source plane indepen-
dently. Such movements can occur in-
dividually or simultaneously, depending
upon the effect desired. The system’s dual-
input capability allows independent im-
ages to the A and B inputs to be mapped
to separate source planes. Such features
as Auto-Cube then can be used to create
a rotating cube with different images on
each face of the cube.

Simple installation/operation

As was noted previously, we bought a
demo unit. Therefore, we cannot say for
certain whether the unit operated “right
out of the box” We can say for certain,
however, that after unpacking the equip-
ment and installing it, the system operat-
ed almost flawlessly. At first, we experi-
enced some minor timing problems
because of the interconnect cabling from
our established equipment to the new one.
After locating the source of the timing er-
rors, we have found no additional
problems.

Factory training is available to help
operators and technicians work with the
effects system. Additionally, a videocas-
sette that is part of a multimedia training
package is included with each system. The
cassette serves as an introductory session
to help the station personnel begin using
the equipment as soon as possible. At
some point in the demonstration unit life
of our system, that training package had
been misplaced. However, that proved to
be no great problem. Within 16 working
hours after the crates had been taken off
the truck, the system was installed, our
crew had developed a station Christmas
greeting to our viewers, and we transmit-
ted it. That speaks highly of the ease with
which the system can be learned and
operated. We've been using the system for
several months now and it has proved to
be one purchase decision we have not
regretted.

Editor’s note: The field report is an exclusive BE feature
for broadcasters. Each report is prepared by the staff of a
broadcast station, production facility or consulting company.

In essence, these reports are prepared by the industry
and for the industry. Manufacturer’s support is limited to
providing loan equipment and to aiding the author if sup-
port is requested in some area.

Itis the responsibility of Broadcast Engineering to pub-
lish the results of any piece tested, positive or negative. No
report should be considered an endorsement or disapproval
by Broadcast Engineering magazine. I :I;))))l
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We've improved Auditronics IFB/Mix-Minus to give you...

@ individual IFB to each of up to
24 outputs from up to 24 separate
locations.

@ talkback return module for two-way
conversation between operator and
remote location during setup.

® confidence assign module to feed
program to remotes when normal
program sources are nct active.

You also get these Auditrenics
IFB/Mix-Minus convenience features:

@ talk directly to remote talent even
when on air (IFB)

i
i

*

® individuel Mix-Minus setups
® input and output levzI controls

® selectable VU meter .ng and
monitoring

@ optional built-in tone oscillator

@ totally modular and field-expandable
@ easy interface to your audio sources
® free lifetime technical support

Only Auditronics 1900 IFB/Mix-Minus

gives you total management of remotes
with both IFB and Mix-Minus in a single
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convenient package. For error-free live
remotes every time, get Auditronics
improved 1900 IFB Mix-Minus.

Call your Auditrcnics factory direct
engineering representative at:
West, Audio Images
415-957-9131
Central, Audio Broadcast Group

616-452-1596
South, GP Enterprises

817-572-0132
Mid-Atlantic, Broadcast Services
919-934-6869

or call Auditronics free at 800-638-0977.
Do it today!

auditronics INC. 3750 o1d Getwell Road, Memphis, Tennessee 38118 + 901-362-1350
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IApplied technology

Designing a routing
switcher for the 1990s

By Lyle O. Keys

In 1988, the engineers at Utah Scientific,
Salt Lake City, accepted a daunting chal-
lenge to design a new routing switcher as
good as the company’s currrent product,
but to make it 60% smaller. This article
reviews some of the design philosophies
chosen to achieve that goal.

Surface-mount components

To achieve the size reduction, surface-
mount components had to be used. In or-
der for users to readily obtain replacement
components from multiple sources, com-
ponents had to mount directly on the cir-
cuit cards, rather than on separate sub-
modules, as is frequently practiced. After
considerable discussion, the advantages of
directly mounting components overrode
the risks involved. The main concern, of
course, was serviceability, but with many
products already using surface-mount
technology, customers either already have
or would be willing to spend the small
amount of money needed to buy a
surface-mount workstation. Furthermore,
warranty and loaner policies could ensure
facilities that didn’t want to perform
surface-mount component replacement
wouldn’t have to.

The direct-mount decision was well-
justified. Surface-mount component re-
placement is easier than working with
through-hole components because there
is less destruction of plated through-holes
and circuit traces. Proper tools are all that
are needed.

Greatly reduced crosstalk is an addition-
al benefit of this design, because of the
lower component profile and lower distrib-
uted capacity and inductance, which
equate to a higher intrinsic bandwidth.
Most important, the use of custom, single-
source components was avoided.

System architecture
After investigating 8x8, 8x16, 16x8 and
16x16 matrix cards, it was decided that
10x10 offered the best compromise among
system cost, system flexibility, physical
packaging and failure modes.
As the switcher developed, the possible

Keys is chairman of the board, Utah Scientific, Salt Lake City.
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configurations for rack-frame architecture
was dictated by the diameter of the stan-
dard BNC connector, Previous experience
with high-density products indicated that
BNC connectors could be spaced as close
as 0.6 inches (15.24mm) without com-
promising serviceability. This is done by
mounting a molded plastic BNC tool on
the back of each frame. The 0.6-inch spac-
ing allows 10 connectors to be mounted
in a vertical row on the back of a 4-rack-
unit card frame.

Using a 0.6-inch pitch for the circuit
cards meant up to 28 circuit cards could
fit in a standard-width card frame. Alter-
nately, a frame could hold 22 cards plus
redundant power supplies, each the width
of three circuit cards.

The number 6f inputs that can be ac-
commodated is determined by the size of
the motherboard that interconnects the
crosspoint card outputs with the output
card inputs. A single input source can
drive up to 10 output decades, while still
meeting all system signal specifications.
Video systems having more than 100 out-
puts require input distribution amplifiers.

The switcher design lends itself to recon-
figuration in the field. This is helpful when
you have outgrown your matrix. It also is
a good idea for facility engineers to order
systems that can handle the maximum an-
ticipated number of inputs, but populate
only as many card frames as are initially
needed. In its ultimate configuration, the
router design can switch 1,280 inputs by
1,280 outputs on eight separately-
addressable levels.

Thermal design considerations

Component life and long-term stability
are inverse functions of operating temper-
ature, yet there’s no free lunch when it
comes to the signal transparency/power
consumption tradeoff. Maintaining linear-
ity under all signal conditions generally
requires higher power-supply voltages and
greater current consumption than might
otherwise be needed. This means more
power consumption, hence greater heat
when added to the need to nearly triple
the amount of crosspoints in a given vol-
ume to achieve the design goal. The prob-
lem becomes substantial.

This router uses a plenum chamber de-

wany americanradiahistons com.

sign borrowed from earlier designs. This
plenum chamber occupies approximate-
ly 0.6 inches at the top of the frame. It has
openings on the underside that act as
chokes to distribute the airflow where it
is needed most. An exhaust fan is
mounted on the side of each card frame.
Because the system relies on one fan, an
alarm circuit sounds if there is too little
(open fan circuit) or too much (stalled fan)
current. [n addition, multiple-card-frame
systems share a common plenum area at
the back of the stacked frames, with mold-
ed plastic dams boxing in the plenum at
the top and bottom. Therefore, failure of
a single fan has minimal affect on the
operating temperature of its associated cir-
cuitry.

Although moving air over the compo-
nents goes a long way toward maintain- .
ing hospitable operating temperatures,
there is still three times the heat per unit
volume. However, only a fraction is being
used at any given time. With a 100-input
switcher, a maximum of 10% of the cross-
points can be active at one time. Because
the crosspoint cards’ input amplifiers are
the principal source of heat generation,
one solution is to turn off all unselected
input circuits. Although it's not possible to
fully power down these circuits, this tech-
nique can remove approximately 25% of
the heat that would otherwise be gener-
ated. (Because the audio matrices produce
far less heat, this technique is applied only
to the video circuitry.)

Power and control distribution

Sometimes it is better to use a freeform
backplane that allows unlimited intermix-
ing of modules. In addition to audio or vid-
€o signals, each module must receive con-
trol signals and power. The plenum
chamber restricts the height of the circuit
cards, thereby limiting the available back-
plane connections. One way to get the
needed wires to each card is to use an ex-
tra power and control distribution mother-
board located forward of the plenum
chamber. This allows sufficient pinout to
all cards in the system, while still accom-
modating the freeform backplane design.
An ancillary benefit is additional isolation
of the signal circuits from the power and
control circuits.
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You can rely on a Microdyne satellite
link to deliver your program.
Anytime. Anyplace.

One-stop source for all of your
satellite communications needs.
From a turnkey uplink to a
fully automatic downlink.
Microdyne has the experi-
ence and technical expertise
to provide a system tailored
to your exact requirements.

Turnkey uplink eliminates
buyer’s risk. Microdyne’s sys-
tem approach starts with an
evaluation of the desired
goals. The units required to
achieve that goal, with the
stated confidence level, are
then matched to an antenna
for system testing. The final
phase includes installation,
verification, and on-site
training. Microdyne uplinks
are currently being used at
major networks and local
stations
through-
out the
nation.

Uplinks can
provide
100%
redundancy
Jor all sig-
nal process-
ing equipment, video and audio moni-
tors, plus a full complement of test
instrumentation.

cast quality receiver, and a
programmable system con-
troller. The terminal will
automatically switch to any
channel, from any satellite, at
the desired time. It may also
be used to activate other units.

“Microdyne quality, backed
with a service plan, eliminated

my worries on
link availability.”

Extended term warranties, up
to five years, are available for
all Micradyne systems. Or,
select a custom tailored ser-
vice plan to insure that your
system will always be operat-
ing at peak performance.

Nationwide service network
provides fast response. Micro-
dyne maintains an extensive
Spare parts inventory to mini-

mize downtime on non-redun-

dant units. In most cases,
replacement boards are on-
site in less than 24 hours.

Fully automatic downlink
never misses a broadcast.
Microdyne’s Automated
Terminal (MAT'™) consists of
a motorized antenna, a broad-
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‘ MAT™™
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\ [ T units
:i |IIIiII|ilII|iIIIIII|I‘|;]INI|"""" m Faslly
B ==l preprogrammed
to hundreds of channels.

Put our satellite experience to
work for you. Microdyne has
been in from the beginning.
This experience assures cost-
effective solutions without
compromising operating per-
formance or system reliability.
For additional information, just
give us a call at (800) 441-9084.

IyiMicrodyne

Excellence In Communications Technology

491 Oak Road ® Ocala, Florida 32672 ¢ Phone (904) 687-4633 o Fax (904) 687-4780
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Intradecade control distribution

One frequent limitation with large instal-
lations is limited fan-out capability in the
control card output drivers, On large sys-
tems totaling 300 to 600 cards, the drivers
may be strained. Other limitations are the
baud rate used for card control and the
difficulty of making multiple switches
within a single vertical interval (salvo
switching).

One solution is to add a processor to
each output card to buffer the data and
attend to chores such as routine refresh,
power-up refresh and salvo switching. Be-
cause there are only as many output cards
in a system as there are output decades,
these processors also solve the fan-out
problem. This allows an increased data
rate between the system controller and
the output cards. Also, the data rate be-
tween the system controller and the out-
put cards is a few inches, and data rate can
be increased significantly.

In operation, output cards receive “take”
command data from the system controller,
with each command word intended for
switching during the next vertical inter-
val or for storage in one of three memo-
ry locations, The stored commands can be
used for system reconfiguration or to ex-
ecute salvo switches. With the increased
data rate between the output cards and
crosspoint cards, all 10 buses associated
with each output card can easily be
switched within a single vertical interval.
It is possible to reconfigure an entire
switcher — every level on every bus —
within a single vertical interval and then
do it two more times in each of the two
following vertical intervals — all with data
stored on the output cards.

The output card buffer circuitry also
relieves the system controller of much of
its routine work. For example, routine
refreshment need only be done when time
permits, because the output card refresh-
es all 10 of its associated buses from a lithi-
um battery-backed memory each vertical
interval. This fast refreshment cycle also
assures de-selection of all outputs of a
crosspoint card as it is being inserted into
the card frame, thereby facilitating system
servicing without disruption.

A negative benefit of the output card
buffer circuitry is that it makes it possible
for a single component failure to take out
an entire output decade. The solution is
to equip each output card with fully redun-
dant control circuits, plus an automatic
switchover and alarm.

Signal circuitry

Modern video switchers, where each in-
put on the crosspoint cards can be ac-
cessed by 8, 10 or 16 outputs, present spe-
cial design problems. Crosspoint-loading
phenomena can seriously compromise
performance specifications, particularly
timing spread and frequency response. In
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early designs where diodes were used in
the crosspoints, these phenomena could
be quite pronounced. In subsequent de-
signs where the crosspoint input element
was a transistor, this loading effect was
reduced.

In order to keep frequency response es-
sentially flat to 30MHz (HDTV), further im-
provement was needed. After much ex-
perimentation, a strip-line bus driven
through a source-terminating resistor pro-
duced the needed characteristics, With
this design, the path-length effect is
reduced to lessthan 0.1° and the frequen-
cy response variation is negligible up to
30MHz, and only becomes significant at
around 100MHz, where with the varia-
tions with crosspoint loading is still less
than 1dB.

Another problem that plagues design-
ers of large, wideband routers is the sig-
nificant variation in frequency response
that occurs because different crosspoint
cards within the same output decade are
located at varying distances from their as-
sociated output card. This design ad-
dressed the problem by using a 6-layer
motherboard with closely controlled strip-
line impedances, uniform path lengths and
terminations at either end.

These changes allowed the final design
to achieve the desired frequency-response
performance and delay spread specifica-
tions under all conditions of crosspoint
loading and for all signal paths for systems
of any size currently contemplated.

Conclusion

This design effort was an educational
experience. Getting acquainted with
surface-mount technology was the major
hurdle. There were many interesting learn-
ing experiences in heat transfer and in
dealing with circuits whose intrinsic band-
width is more than 100MHz (they tend to
oscillate). We hope that experience gained
developing a switcher with acceptable fre-
quency response through the anticipated
frequencies for HDTV, can be transferred
into future products involving high bit
rates, such as serial digital video.

BE)]

Looking for
a job?

Have something
to sell?

Have a professional
service to offer?

Put
Broadcast
Engineering’s
Classifieds
to work for you!

* BE’s total readership of
over 83,000. ..

* low, low rates of only
$1.75/word. . .
and

* magazine retention of
over 1 year for longer
exposure of your
ad message

—means
you get results
for a very
small
investment!—

Just send your
classified ad to Renee
Hambleton, P.O. Box
12901, Overland Park,
KS 66212, or FAX it to
913-541-6697, and see

your ad message in the
very next available
issue.
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Toshiba’s IK-M30A is so little, it can go just about anywhere
your imagination can go.

It measures only '"/1e” in diameter and has a 12" CCC
that produces high-resolution color imagas even under extreme low
light conditions.

In addition, it includes features you'll find in CCD cameras
many times its size. Like a 1000 sec. electronic shutter and auto-
tracking white balance.

But the IK-M30A is just a small example of what Toshiba has

%w ‘mﬁ

to offer. We make six microminiature models in all, giving us the big-
gest line of little cameras in the world

So whether you're a systems designer or the end-user, just call
1-800-537-7045(NJ 1-201-628-8000, ext. 3750) or fax 1-201-628-8755
for more information.

And see how our
video equipment can fit
your needs, no matter
how small they may be.

In Touch with Tomorrow

TOSHIBA

Toshiba Video Systems 82 Totowa Road, Wayne NJ 07470
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Circle (91) on Reply Card

www._americanradiohistorv. com


www.americanradiohistory.com

Continued from page 112

9 a.m.

* Engineering Workshop:

10 a.m.

10:40 a.m.

11:20 a.m.

Noon

Frequency Coordination

¢ Paul Lentz, SBE Frequency Coordinator Chairman

¢ Richard Rudman, KFWB, Los Angeles

* Gerry Dalton, KKDA, Grand Prairie, TX,

If you're not part of the solution, you're part of the problem. Are you coordinating or inter-
fering?

Preparing for a Disaster

Lessons Learned From the San Francisco Earthquake

* Peter Hammar, Hammar Communications

The big shake-up brought broadcasters face to face with the uncertainties of true crisis-mode
operation.

How We Handled Hurricane Hugo

¢ David Bird, WTAT-TV, Charleston, SC

Broadcasters joined forces against Mother Nature's fury and undoubtedly saved countless
lives.

EBS at Work
¢ Bill Ruck, KFOG/KNBR, San Francisco
How EBS fared during the San Francisco earthquake.

Close of 1990 Convention
* John Battison, conference chair
Goodbye and good luck until next year.
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INTRODUCING THE

SAS

MIDI
SMPTE
24 FRAME

Converts between any

format.

® “Window Dubs” time
code on video

® Regenerates and Jam Syncs to
existing code

® RS-422 Serial Control

® User Bits
® XLR and RCA Connectors
® Color Frame

FAST

FORWARD

Sierra Automated Systems

The SAS 32000 Series Routing &
Mixing System sets new standards

GENERATOR b h ok

X e in audio routing and automation!

INSERTER -
® READER

° TIME CODE

® GPI Output (General Purpose Interface)

18200-C West McDurmott
Irvine, California 92714

$1495

(714) 852-8404
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Our full unlimited summing capability permits Mix-
Minus, Teleconferencing, Automated On-Air Mixing, |
Monitoring Systems, and flexibility for any applica- |
tion. We listen to your needs, custom and turnkey

systems are our specialty!

Featwres: Advanced Multi-Processor Architecture, Dual Redun-

dant self-contained Power Supplies, High Density Central Matrix,

+28dBu Max. Input/Output Level, PC/Terminal Inter‘ace, > 114dB

Dynamic range, Easy Field Expandability, and more! |
Ouwr Clients Include: ABC Radio Network, Ameritech Corp., NPR,

Walt Disney Studios, Westinghouse Broadcasting, WTVN, &[
others.

Manutactured by: Sierra Automated Systems

2112 N. Glenoaks Blvd., Burbank, CA 91504

TEL: 818-840-6749 FAX: 818-840-6751

Distributed by: RAM Broadcast Systems Inc.

346 W. Colfax St., Palatine, IL 60067

TEL: 708-358-3330 FAX: 708-358-3SZ
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Take control of news and pro-
gram feeds with the new Agile
Omni Broadcast satellite receiver.

Capture virtually any C/Ku
band feed by manually or re-
motely selecting the preset sat-
ellite format and transponder
position. The receiver automat-
ically sets the satellite RF center
‘requency; full/half transponder
channel spacing; I.F. filters;
antenna polarity; audio subcar-
rier bandwidth, center frequency,
and de-emphasis; and video
volarity.

And with remote control
options, you can set up one or a
whole network of receivers from
a master control computer. The

In control.

analog-to-digital converters
allow remote diagnosis of signal
strength, monitoring of receiver
performance and diagnosis of
problems. So you can reduce
costs, human involvement—not
to mention human error — and
never miss en important satellite
feed.

There’s a lot more you should
know about the Agile Omni
Broadcast—and Standard—than
we can tell you in a single ad. Like
the RS250E (satellite) proof of

| EEE]

P S
L

performance and certificate
option, and Standard’s unique
Gold Standard warranty and
repair program.

Which is a very good reason to
call Standard today at (800)
243-1357.

We put you in control.

Raise your standards.

@@ Standard

Communications
SATCOM Division
P.O. Box 92151
Los Angeles, CA 9C009-2151
Telephone: (800) 243-1357
In California (800) 824-7766
(213) 532-5300 Telex: 67-7173
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Society initiates
strategic planning

By Bob Van Buhler

The society has initiated a strategic plan-
ning process that will create a formal plan
to carry it through the 1990s. The proc-
ess is based on the recent membership sur-
vey, additional input from the board of
directors, the 1989 Past President’s report
and a focus group, which will help identi-
fy trends and issues facing the society.

SBE’s new executive director, Steven In-
gram (CAE), will assist the officers and
directors in the strategic planning process.
Ingram is certified by the American Soci-
ety of Association Executives as a Certi-
fied Association Executive (CAE). The ti-
tle is only available through the
completion of a program of study, testing
and professional development. Ingram
considers it especially timely to begin the
planning process now, because of SBE’s
current financial stability. Using the mem-
bership survey will allow the society to
better determine the direction and priori-
ties as defined by the membership. Presi-
dent Brad Dick said his goal was to com-
plete the strategic planning process in time
for the April 1991 board meeting.

Annual elections approach

In addition to incumbent president Brad
Dick, a second SBE member has an-
nounced his intention to run for president
via a press release. Andy Butler, vice
chairman of the Baltimore chapter, plans
to oppose Dick in this year’s annual
election.

The society’s four officers serve l-year
terms. Because of a revision in the bylaws,
directors went from 2-year terms to 3- year
terms, creating off years when no direc-
tor terms expire. This is the first year of
such a situation. Employees of the national
office are traditionally assisted in count-
ing the votes by members of the Indi-
anapolis chapter. Ballots must be returned
to the national office by Monday, Oct. 1,
to be included in the vote tabulations.

Workshops to precede convention

Technical papers have been selected for
the 1990 SBE national convention and
Broadcast Engineering Conference. At the
suggestion of surveyed attendees, the

Van Buhler is manager of engineering at KNiX-AM/KCWW-
FM, Phoenix.
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presenters have been allocated an addi-
tional 10 minutes per paper, increasing the
time per speaker to 40 minutes.

Once again, the popular Ennes Work-
shops will precede the official start of the
convention. The following workshops are
scheduled:
¢ RF Technology, Harris/Allied
¢ Understanding and Maintaining C-
Quam AM Stereo Systems, Delta Elec-
tronics
* Medium and High Power FM Transmit-
ters, Continental Electronics
® S-VHS Electronic News Gathering and
Production, JVC Electronics
¢ Earth Station Technology, Andrew Cor-
poration
e System Modeling Using AudCAD and
CableDOC, Video Design Pro
e Satellite Communications, Mitchell Vo-
Technical School
¢ The Don Markley RF workshop
¢ Management for Engineers

Paid registrants can attend any one of
the full-day or up to two of the half-day
workshops. Space is available on a first-
come, first-served basis.

The regular 3Y/2 days of seminars will
address many areas crucial to the future
of broadcast engineering. Sessions will ex-
amine the following: the state of the
broadcast industry, the regulatory front,
radio technology, advanced TV systems,
and a look at new TV technologies in
graphics, transmitters, terminal equipment
and fiber optics. The SBE national conven-
tion will be held Oct. 4-7, in St. Louis.
Contact the society for more information
at 317-842-1103.

Female professional

engineer certified
A frequently overlooked fact is that
SBE’s membership contains many talent-
ed and accomplished female engineers.
Mary Brush of the certification commit-
tee recently reported that the committee
had certified the society’s first female
professional broadcast engineer. Deborah
S. Proctor, general manager and technical
director of WCPE-FM. Wake Forest, NC.
advanced to the 20-year title in March.
Proctor earned her First-Class FCC license
at age 15, and at 17 was periorming regu-

WAy amaoricanradighicstans eam

lar maintenance on an RCA TTU-60/B
UHF TV transmitter.

Before her certification as a Profession-
al Broadcast Engineer, she held SBE cer-
tification as a Senior Broadcast Engineer
by examination in AM/FM and television.
Her next goal is to achieve registration as
a registered professional engineer in North
Carolina.

Professional licensing discussed

Congressman Edward J. Markey, chair-
man of the House Subcommittee on Tele-
communications and Finance, and Mat-
thew J. Rinaldo, the ranking Republican
committee member, have requested that
the General Accounting Office research
and report upon state involvement in the
licensing of radio and telecommunications
engineers and technicians. The issue be-
came important after the FCC eliminated
the licensing of most telecommunications
equipment operators.

The report documented attempts by six
states to enforce statutes on licensing
professional engineers against individuals
working in the telecommunications busi-
ness. [n all cases, the report notes, the par-
ties involved either offered engineering
services to the general public or represent-
ed themselves to the public as “engineers.”

The GAO identifies the issues of the
long-standing professional licensing issue
as whether the practice of engineering, as
defined in state statutes, is involved when
one practices telecommunications (or
broadcast engineering), and whether in-
dividuals who offer engineering services
can represent themselves to the general
public as “engineers” without achieving
state registration.

The report drew no conclusions, but
only relayed the opinions of the involved
organizations. These included the SBE’s
position that some concern exists and that
the legitimate titles, “broadcast engineer”
and “chief engineer” are appropriate
designations for those who repair, main-
tain and operate the equipment of FCC-
regulated facilities.

BE))
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Our Network
Ratings Are In.

ar agsocixbren with Tyole-3ab ney gesn ap
vime for us. U has pade it

g v eancile seol TV, o
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— Merle Welch, Foote, Cone and Belding

We have become accustomed to the ease and reliability of
receiving commercizl spots via satellite. We are also
impressed with the flexibility of the system in regard to
getting refeeds and special feeds. We look forward to a
long working relationship.

i)
T i ”'

— Kayl Hagnauer, KPLR

Our experience at WON-TY with Cycle-Sat has been quite pos}tiﬁ?'
N . o =)
The system has been very reliable and the convenience of reiz_,l\/ oir
the commercials in non-primetime has been helpful in scheduling

tape machines. Our equipment has been freed for production use

during the prime hours.

— Robert Strutzel, WGN-TV

The quality and reliability of the hardware
and softwere is outstanding. It's error free in
*ts operation, and the speed with which we
fecelve commercial feeds saves us make~goods
and lost time, .

—Jim Martin, WOAY-TV

If you haven't already joined the Cycle Sat spot delivery network, check out the reception we're

getting from those who have. We guarantee network quality
i’ CYCLEASAT, INC.

transmission of your spots, along with standardized tra
istructions. For service that's out of this wor.d...Call A COMMUNICATIONS NETWORK

1‘800'622‘1865 ©Cycle Sat, 1990 A SUBSIDIARY OF WINNEBAGO INDUSTRIES, INC.
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IStation-to ~station I

Remotely piloted
ENG helicopter

By Juan Rivera

How would you like to have an ENG
helicopter you can fit in your car? I've
been experimenting with one for the past
year. It's 6-feet long, radio-controlled and
has a 2GHz live color TV downlink.

Although some may argue with me,
field trials have demonstrated that a
whirlybird can pull in shots from locations
that are either too confined or too dan-
gerous to get any other way.

Magic copter
The helicopter is a kit manufactured by
Schluter, a West German company, and is
a marvel of precision components and
space-age composite materials, and is al-
most identical in construction to its full-

Rivera is a commercially rated airplane and helicopter pi-
lot, and an engineer in the KTVU-TV news department.

AIRCRAFT

WEIGHT: 13.5 POUNDS

ENGINE: 10CC FORCED AIR COOLED

HORSEPOWER: 2.0 @ 16,000RPM
MAX SPEED: APPROX 1,500 FT/MIN

FUEL: NITROMETHANE AND METHANOL

ENDURANCE: APPROX 15 MIN HOVER

SERVOS —____

REMOTE CONTROL RECEIVER
RATE GYRO ——-.

TV CAMERA WITH iz
WIDE ANGLE LENS bl

FEET 1
|

Illlll‘(‘]\lll‘ll|lllllllllklllllkll 1 1

size cousins. It is called a Magic and is the
largest kit available currently. The helicop-
ter is six feet long, weighs approximately
12 pounds and is powered by a 2hp mo-
tor and can fly at speeds approaching 70
mph. Just as with full-size helicopters, the
Magic's biggest asset is its ability to
maneuver and hover with great precision.
The helicopter can carry a 3-pound pay-
load with ease, and is steady when con-
figured for maximum stability. It has
proven to be a great camera platform.
To appreciate the level of sophistication
in current radio-controlled (R/C) equip-
ment, consider this: the helicopter’s R/C
receiver is a 7-channel proportional pulse-
code modulation (PCM) dual-conversion
FM superheterodyne with ceramic and
crystal filtering, dual AGCs and internal

voltage regulation. It is packaged in a case
slightly larger than a match box and
weighs 45 grams.

The transmitter also is impressive. For
each proportional channel, it transmits a
10-bit digital word that defines that chan-
nel’s binary value. Ten binary bits equal
1,024 possible positions of each servo.
With this resolution, controls can be posi-
tioned to within approximately one thou-
sandth of an inch. An added advantage
of using PCM is that it allows the applica-
tion of digital error checking and correc-
tion techniques.

Here’s how the error checking works.
The R/C transmitter downloads preset fail-
safe settings to the receiver for all chan-
nels at regular intervals. These values are
then stored in the receiver’s microproces-

TELEVISION SYSTEM

TRANSMITTER: 250 MILLIWAT FM FREQUENCY: 2 GHz

ANTENNA: OMNIDIRECTIONAL COLLINEAR ARRAY

CAMERA: NTSC COLOR

PICKUP: CHARGE COUPLED DEVICE

RESOLUTION: 250,000 PIXELS

LENS: F = 15MM, F1.6

ILLUMINATION: 30-10K FOOTCANDLES

TV BATTERY PACKS

“i"-— TV TRANSMITTER

1l\y|,

4

It

TV ANTENNA

5 6
\

lllllxxlll!l-lllvin

Figure 1. The helicopter weighs less than 15 pounds, yet can carry a camera, batteries and microwave equipment for ENG work.
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Another Winner ...

..and a horse of a different color. An internal
focusing system on a standard zoom lens. And
only Canon has it.

The Jda x 8.5B IRS is the only standard lens in
the industry with an internal focusing system.
That means a new level of quality and
performance never before available in a
standard lens.

Internal focusing allows the use of a fixed

square shade for versatile filter use and better
protection from the environment,

CANON USA, INC. BROADCAST EQUIPMENT DIV. CANON CANADA INC.

Canon is rated the number one lens in quality.
That quality is part and parcel of the Mda x
and is merged with the latest developments in
optical performance. You wouldn't expect
anything less from the leader in the industry.

So put The Number One Lens to work on your
team. Winning may just get a little easier.

Canon

The Number One Lens

CANON EUROPA N.V. TV PRODUCTS DEPARTMENT

NEW HEADQUARTERS 6390 Dixie Road. Mississauga, Ontario L5T 1P7, Canada Bovenkerkenweg 59-61P.0. BOX 2262 1180 £G

610 Patlisade Avenue, Englewood Cliffs, New Jersey 07632 Telephone: (416] 795-1111 FAX: {416) 795-2027 Telex: (21} 0968792
0

Telephone: (201) 816-2¢
FAX: {201) 816-9702 Telex: 43717 CANON OPTICS

Amsterdom The Netheriands
Telephone: (020) 545-8905 Fax: (020) 545-8203 Telex: 18276
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sor. The receiver constantly compares in-
coming data with previous data. Any gross
change indicates an error condition.
Should this happen, the servos will either
maintain their last valid settings or move
to their fail-safe positions, depending on

Video of the KTVU-TV studios from approxi-
mately 100 feet. Video was downlinked to an
ENG van and recorded for later transfer to a
photographic slide.

how the R/C system has been configured.
This feature allows the helicopter to fly
through areas of low signal strength or in-
terference.

Whump, whump, whump...

Helicopters don't fly — they beat the air
into submission. As the pitch of a helicop-
ter’s main rotor blades is increased, lift in-
creases, but so does drag. Therefore, more
power is needed, and the throttle must be
advanced. Increasing power also increases
torque, and the torque reaction will tend
to yaw the helicopter in a direction oppo-
site that of main rotor rotation.

To compensate, pilots of full-sized
helicopters must increase the pitch of the
tail rotor blades. Because both hands are
already busy, they do this with their feet.
Radio-controlled helicopter pilots can’t use
their feet. To keep from running out of
fingers, the main rotor pitch, throttle and
tail rotor pitch channels are electronical-
ly mixed. When the main rotor pitch is
changed, the throttle and the tail rotor
pitch are automatically adjusted accord-
ing to mixing curves that are entered dur-
ing initial setup and stored in the R/C
transmitter’s memory.

In addition, a rate gyro is used for added
stability. When the helicopter yaws, the
gyro feeds an error signal to the tail rotor
channel. This error signal is mixed with
the normal control input and immediate-
ly adjusts the tail rotor pitch to counter-
act the yaw and help keep the helicopter
pointed in the intended direction.

The mechanical components are equal-
ly advanced. The main rotor and the tail
rotor assemblies have 18 precision ball
bearings. Because there is no pilot on
board, manufacturers are free to bypass
years of testing and put the latest technol-
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ogy to use immediately. As a result, many
R/C helicopters are more advanced than
full-size ones. Most are completely aero-
batic and can even hover inverted.

The video system

The helicopter is equipped with an in-
dustrial CCD camera with a fixed wide-
angle lens that weighs one pound. The
camera has an auto iris, can handle an ex-
tremely wide range of illumination and
has a resolution of 250,000 active pixels.
(For actual on-air use, I would replace this
camera with a higher-quality one. Mount-
ing it on a tilt/pan head controlled by an
operator in the truck would be a further
refinement.)

For the transmitter, | wanted something
that weighed less than one pound. I dis-
covered a manufacturer who loaned me
a 12-ounce 250mW transmitter that fit in
the palm of my hand. If you've watched
any NASCAR race or the last Indy-500,
you've seen these little units transmitting
live video from the race cars. The manu-
facturer also supplied a companion
colinear antenna with an omni gain of
2dB.

To complete the ENG package and keep
the total weight below three pounds, I use
small NiCad batteries to power the system.
This provides approximately 30 minutes
of power. Because I can use a spare chan-
nel on the R/C system to turn the ENG
equipment on and off in flight, 30 minutes
is adequate. The batteries that run the R/C
system are good for approximately one
hour. Because they are absolutely essen-
tial for control, the additional half hour of
capacity is an important safety feature.

2GHz tests

A series of 2GHz tests was done at
KTVUTV. The station’s ENG relay truck
was used for receiving. Initially, a set of
golden rod antennas was used as the re-
ceive antenna. They proved to be suscep-
tible to multipath reflections, unfortunate-
ly. Because of their construction, the
golden rods are sensitive to RF from the
sides as well as the back, which makes
them a poor receive antenna. The test
area was adjacent to the station’s parking
lot. The parked cars, and perhaps the
building itself, were the culprits. Once the
rods were replaced with a truncated 4-foot
dish, the multipath problem was reduced.

However, as good as the dish was, the
main lobe may have been too narrow for
this application. I'd been working alone
and prepositioning the dish in the gener-
al area | intended to fly, but it had a beam-
width of only a few degrees, and I'm sure
I was flying out of the main lobe. A sim-
ple horn would probably be the optimum
receive antenna. A horn would be broad
enough to not require constant tracking
of the helicopter, but still have the high
side lobe attenuation and front-to-back ra-
tio that is important in this application. Be-
cause the helicopter transmits with an
omni antenna, it’s going to spray RF every-
where. The receive antenna’s job is to ac-
quire the direct path and attenuate all the
reflections as much as possible. High gain
isn’t necessary in this application.

Once the RF link was tamed [ was able
to see a video impairment that had been
masked in the earlier tests. Vibration was
causing the picture to look slightly out of
focus. A frame-by-frame examination

Side view of RPV ENG helicopter shows the camera beneath the cabin, the 2GHz transmitter lo-
cated below the fuel tank and the omnidirectional ENG antenna on the boom near the tail rotor.
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CLASSIC

Tre UNnaue Aubio ProbuctioN CONSOLE

AMEK's CLASSIC offers a unique range of facilities
for all types of audio production work. Unparalleled
flexibility of configurations is possible using the
numerous chassis, module, automation, metering
and jackfield options.

The CLASSIC at VIDEOLONDON'S new film and
video post-production suite is a perfect example. The
console is equipped with 24 mono and 8 stereo
inputs, 8 stereo subgroups, and 24-track buss tape
monitoring. Stereo inputs and subgroups have both
image width and pan controls. NTP plasma meters
have been' specially supplied and the jackfield is
remoted for rack-mounting. Extensive machine
control switching has been built into the central
section of the console.

1985

VIDEOLONDON, STUDIO 4

Automation for IDEOLONDON'S CLASSIC is the
GML Moving Fader System which is fitted to both
mono and stereo channels and subgroups. The GML
System, with 10-bit resolution, uses several 68020
processors combined with hard disk and massive
RAM to allow high speed precision control over both
levels and mutes. Complete mix editing subroutines
are standard equipment, and the system will slave to
all forms of SMPTE.

VIDEOLONDON is one of the UK's leading post-
production houses and has chosen the AMEK
CLASSIC as the best console for the next step in their
dynamic growth. Some of the many notable users
worldwide include ABC, Central TV, Granada TV,
Molinare, Turner Broadcasting, TV New Zealand and
TV2 Denmark.

£

1885

Head Office, Factory and Sales: Amek Systems and Controls Limited,
New Islington Mill, Regent Trading Estate, Oldfield Road, Salford M5 4SX, England.
Telephone: 061-834 6747. Telex: 668127. Fax: 061-834 0593.

AMEK/TAC US Operations: 10815 Burbank Blvd, North Hollywood, CA 91601.
Telephone: 818/508 9788. Fax: 818/508 8619.
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Rear view of helicopter shows the NiCad batteries (beneath the transmitter).

showed that some frames were sharp and
others were not. The cause was motor
vibration. Of the various kinds of vibra-
tion, high-frequency vibration from the
motor is the most difficult to reduce. This
is a result of the motor being bolted direct-
ly to the helicopter’s frame. This was a ma-
jor cause of the image problem.

At the present, the camera is mounted
on a layer of foam rubber and held in
place with electrical tape. There is room
for improvement. In the meantime, read-
justing the foam and adding some stiffen-
ing to keep the camera from bouncing im-
proved the video quality noticeably.

A new helicopter has been introduced
that isolates the motor with a toothed kev-

The 12-ounce, 250mW 2GHz transmitter. A se-
ries of small NiCad batteries provide approxi-
mately 30 minutes of power.

136 Broadcast Engineering September 1990

lar drive belt system. The manufacturer
claims that this, along with four elastomer-
ic vibration-absorbing motor mounts, vir-
tually eliminates high-frequency vibration.

It floats

The system works. It's not perfect, but
with further refinement 1 think the
helicopter could produce a respectable
picture. Of course, there are limitations. It's
difficult to hover with the tail facing the
wind because the helicopter wants to
weathervane. It also gets bounced around
in gusty winds, and you might have to set-
tle for a freeze frame in those conditions.

It’s also next to impossible to fly with
the sun in your eyes or to fly at night. The
helicopter is not a toy and can be danger-
ous if not taken seriously. It should only
be flown when it is absolutely safe and all
conditions are in your favor.

Wallet damage

The helicopter kit with a motor, gyro
and a good R/C system costs approximate-
ly $2,000. The ENG transmitter and an-
tenna will add another $5,000. The cam-
era | use costs about $700. A better
camera might cost $2,000. Also, plan on
another $500 for spare parts, battery
chargers and special tools.

Learning to fly
Once the machine is properly adjusted,
learning to hover, at least for short peri-
ods, should take only a few weeks. After
that, it's just a matter of practice. It's more
difficult to fly an R/C helicopter than a full-
size one, and full-size helicopters are much

MWAAN americanradiohistory com

harder to fly than airplanes. So don't get
discouraged. Count on at least six months
of regular flying to reach any proficiency.

A school in Florida can help speed the
learning process. It can take beginning
flyers and have them well on their way
within one week at a cost of $845 includ-
ing room and board. Another option
would be to enlist the services of some-
one who is already a skilled pilot.

So what does it take to duplicate what
I've done? Trying something like this with-
out expert help might be possible, but dif-
ficult. I am lucky to live close to an excel-
lent pilot and gifted machinist, who also
is the West Coast’s largest Schluter deal-
er, specializing in R/C helicopters. Most
important, he has a complete assortment
of spare parts. After | assembled the
helicopter kit, we spent several hours
checking and adjusting my work. (This
process has been repeated several times
over the course of this project). This step
is important. There is no room for sloppy
workmanship or improper adjustments
with a helicopter, large or small. Learn-
ing to fly a helicopter that is not correct-
ly set up can be almost impossible.

Conclusion

The helicopter can do camera moves no
one has ever thought of trying before. For
example, during one flight | eased the
helicopter over the hood of the ENG truck
for a shot through the front windshield,
then I backed it up and slid it slowly side-
ways along the side of the truck. Next, |
moved the helicopter straight up past the
golden rods and over the top of the mast.
Then | slowly pivoted it, flew it forward
and had it climb over some tall pine trees
and hover, grabbing a shot of the KTVU-
TV studios. Finally, I descended the
helicopter down the side of the tree,
backed it up through a 3-foot hole be-
tween the lower tree branches and a
shrub, and set the helicopter down beside
the truck.

Should the need for high speed or aer-
obatics arise, the helicopter has success-
fully been looped and rolled with the ENG
package on board. The sky is truly the lim-
it as far as shooting possibilities go.

=1
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BERC® PRESENTS
COAST TO COAST RENTAL RELIABILITY

We know that the most important video productions

start with superior video equipment. That’s why when you rent BERC® equipment, you’re renting the reliability of over seventeen
years of experience in the rental industry. We demand tnal every piece of gear is proof-of-performance ested prior to every
rental and that it's packaged properly and accurately. And we stay technologically ahead of the game so you don’t have to.
So, from one Betacam to multiple camera air-pack systanes, BERC® in Burbank, Boston and San Diego can provide your

every video requirement.

BROADCAST EQUIPMENT RENTAL COMPANY

818-841-3000

SAN DIEGO, CA B JRBANK, CA BOSTON, MA
619-272-3000 818-841-3000 617-229-7799
4903 Morena Blvd. Ste 1206 4545 Chermak Sullivan Video Services
San Diego, CA Burbank, CA 91505 111 S. Bedford St. #205
FAX 619-272-2061 FAX 818-841-7919 Burlingtor;, MA 01803

FAX 617-229-1533
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IApplied technologyl *

Eliminating
transmission
line wear

By Harry McKee and Bruce Carlson

In a broadcast application, the inner con-
ductor joints of a rigid coaxial transmis-
sion line can degrade electrically and
mechanically with time. The temperature
of transmission line conductors varies with
the transmitter power level and with the
ambient temperature surrounding the line.
Of the two conductors in the line, the in-
ner one runs substantially hotter, because
it is smaller and enclosed by the outer one.

Of the two conductors
in the line, the inner
one runs substantially
hotter.

Therefore, the inner conductor will en-
counter thermal expansion and contrac-
tion at a different rate than the outer con-
ductor. The inner conductor length will
vary in a cyclic nature with the transmit-
ter power level, or to an even greater ex-
tent if the transmitter is shut down at night
and powered back up in the morning. For
a conventional rigid transmission line, this
variation in length between conductors is
taken up by the inner conductor sliding
back and forth on the inner connector or
“bullet.”

McKee is vice president, broadcast products at Andrew in

Orland Park, IL. Carlson is transmission line engineer for
Andrew.

The sliding action can cause metallic
shavings to contaminate the interior of the
line and allow a flashover to occur. This
wear can also cause increased contact re-
sistance, creating more power loss and
possible local hot spots.

A solution to this problem involves the
use of a short bellows section in each in-
ner conductor to absorb expansion and
contraction, and allow the ends of the in-
ner conductors to remain fixed in position
on the inner connectors. Such a configu-
ration is used in MACXLine® products
manufactured by Andrew.

Engineering analysis
A typical 6'/s-inch rigid line with a 75Q
characteristic impedance is constructed as
shown in Figure 1. The inner conductor
is supported periodically with Teflon® in-
sulators. The total line resistance is given
by the equation:

2.61 x 10-7)(f)1/ro + /1)

Ry =
L 27

Where:

RL = Resistance in ohms per length
f = Frequency of operation

ro Inside radius of outer conductor
i Outside radius of inner conductor

The total power loss of the transmission
line is given by the square of the current
times the total resistance (12 x R). This re-
sistance can be separated into inner and

1.7117

Figure 1. Typical cross section of copper tubes used in 6%/s-inch, 75Q rigid line.
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outer conductor contributions:

(2.61 x 1077)f*) _ 1
- X —

Rinner = 27 N
R (2.61 x 1077)(%) 1
outer = X —
27r Io

You can see that the power loss is in-
versely proportional to the radius of the
conductor (the smaller the radius of the
conductor, the larger R becomes and the

Power loss is inversely
proportional to the
radius of the
conductor.

larger the loss). An example calculation
for an average input power of 60kW
(where I is approximately 800 A2 for a
75Q line) and operating frequency of
549MHz (UHF channel 27) shows:

POWER

RADIUS RESISTANCE  LOSS
ri = 0.856” 13.64mQ/ft  10.92W/ft
ro = 2.991" 3.9ImQ/ft  3.12W/ft

The calculation indicates that the pow-
er loss in the inner conductor is more than
three times greater than that of the outer
conductor, implying that the inner conduc-
tor will run much hotter. This is important
because the average power rating of a line
is limited by the maximum temperature
of the inner conductor that can assure
long-term stability of the dielectric support
material. (Peak power is limited by elec-
tric field strength, such that a voltage
breakdown between the inner and outer
conductors does not occur.) At VHF, FM
and UHF frequencies, rigid line is average
power (i.e., temperature) limited.

Thermal analysis
A thermal analysis of a rigid line can be
performed to determine the actual tem-
peratures of the inner and outer conduc-
tors, taking into consideration dimensions,
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EUROPE UJANTS T0 GET PRODUCTIVE AGAIN,
SHOUI THER R SVSTE THAT LUORKS.

For the past 200 years, the Constitution and running 98% of the time. And you'll get aloaner
the Bill of Rights have been the blueprintfor the for the time it's not. And youll get a 24-hour-foll-
most produdtive sysfem of government on earth. free Hot Line for any questions. So for more
To copy it, you'll need another system thatdelivers — producivity, call 1-800-852-2679. And getup
just as reliably: The Lanier Copier System. It's and running without a lot of red fape.
guaranteedto be up and

S
T LANIER

COPYING SYSTEMS

D HARRIS Some restrictions apply. See your local Lanier copier representative for full details.
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Inner material characteristics, frequency of op-
}"wm eration, line current, temperatures, pres-
! o sures and other coefficients. The results
E—% of an analysis are presented in Table 1 for
? [ a channel 27 application (549MHz) oper-
Conductor ating at average input powers of 60kW and
Woar Doz 50kW, at ambient temperatures of 104°F,
Joi P ouer conductor 68°F and 32°F. The table shows dissipa-
|, (ecton View) sotons tion and heat flow from inner to outer con-
- ductor via convection and radiation. Heat
e transfer by conduction is negligible be-
TN T cause of the small amount of dielectric
material in direct contact with the con-
No Movement duCtorS'
beg or at Joints From Table 1 you learn that the temper-
Disk Supports ature gradient between the inner and out-
J er conductor running 60kW average input
N power is about 74°F. Because the thermal
expansion coefficient of copper is 9.8 x
10-6/°F, this differential will cause the in-
ner conductor of a typical 20-foot section
of line to expand with respect to the out-
er conductor by 0.174 inches. In ordinary
4| ‘ | rigid line, the only place for this expan-
ﬂ._g:;cgroélg:rl‘:}on sion to be absorbed is at the contact sur-
= face between the inner connector and in-
L = ner conductor. (See Figure 2.) The bellows
line approach, also shown in Figure 2, is
designed to eliminate this constant move-

o i i ment caused by the expansion/contrac-
Figure 2. Comparison of normal rigid line (at left) and ?ellows line (right). tion cycle.

Variable Bandwidth
Over Digital Satellite Links
Using Any T1 Multiplexer/Channel Bank

© Exclusive
TAPESTOR Tape Control System

Simpilifies tape filing and retrieval,
speeds handling.

Designed for Beta, Mll and
VHS, this protective case of
high impact plastic hooks
securely on extruded
aluminum rail, keeps tapes
organized, instantly acces-
sible. Matching ID code on
tape and case for easy
identification.

= SPECIAL
—f FEATURE!

When tape is re
moved, hinged ID tab
on case flips down
to identify missing
tape.

Toll-free: 800-447-2257

Call or write for FREE sample
Specify: either Beta or Mll, VHS.

THE WINSTED CORPORATION

10901 Hampshire Ave. So. « Minneapolis, MN 55438 « (612) 944-8556
FAX: 612-944-1546

Preferred by Professionals Worldwide
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With Intraplex’s
DRR-1500 Digital Rate Reducer

® Conserve satellite bandwidth; lower your transmission costs
® Offer fractional T1 over satellite; free bandwidth for new users
® Link any T1 multiplexer or channel bank; compatible with
your existing digital network
® Connect only the required DSO channels;
adaptable to all of your traffic

e Int 'pICX

Intraplex, Incorporated, 59 Porter Rd., Littleton, MA 01460-3427
TEL: (508) 486-3722 / FAX: (508) 486-0709
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Video generators

Ask for more information on
TV Generators SGDF, SGMF, SGPF and SGSF

D-8000 Miinchen 80
Postfach 80 14 69
Telex 523 703 (rs d)

sonidn:.. ROHDE&SCHWARZ
Tel. internat. +(49 89) 41 29-0
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Comparative testing

Two 6'/s-inch, 75Q rigid line sections
were fabricated; one, a standard rigid line
and the other with a bellows incorporat-
ed in the inner conduetor. Each sample
was attached to an expansion/contraction
test fixture and fife-cycled to an equiva-
lent of 10 years (3,650 cycles) and 20 years

(7,300 cycles). The test fixture consisted
of a short line section and brass insert,
which houses a cam and crankshaft as-
sembly and operates in a piston-style con-
figuration.

This fixture was bolted to one end of the
rigid line section under test with the brass
insert fastened to the inner conductor. A

gap of 0.150 inches was left between the
inner connector ridge and the copper in-
ner conductor as normally allowed for
differential expansion and contraction in
actual service. The shaft was rotated and
the cycles were monitored by a counter.
The inner conductor was moved 0.090
inches with respect to the outer to simu-

Frequency (MHz) 549 549 549 549
~ Input Average Power (KW) 60 60 60 50
Temperature ) L, =
Ambient (°F) 104.0 1 68.0 32.0 104.0
~ Inner Conductor (°F) 199.9 166.3 132.1 185.9
Outer Conductor (°F) 126.9 92.5 57.9 123.3
Power Disslpation ;
Inner Conductor (Watts/Meter) 40.6 39.5 38.2 33.5
Outer Conductor (Watts/Meter) 10.9 10.5 10.1 9.0
Heat Flow
Convection, Inner-Outer (Watts/Meter) 27.3 28.1 28.7 22.5
Radiatiori, Inner-Outer (Watts/Meter) 13.3 11.4 9.5 10.9
Convection, Outer-Ambient (Watts/Meter) 18.9 21.0 23.3 15.2
Radiation, Outer-Ambient (Watts/Meter) 326 28.9 25.1 27.2

Table 1. Thermal analysis for channel 27.

Figure 3. A look inside a horizontal cuter conductor section, at metal shavings resulting from 10 years of simulated cyclic contraction/expansion

(3,650 cycles) in a standard rigid transmission line.

142 Broadcast Engineering September 1990

www.americanradiohistorv.com


www.americanradiohistory.com

FULLY RETRACTS TO 26"

ADJUSTABLE BASE WIDTH
FOR 272" DOORWAYS

SEPARATES INTO 2 PARTS
FOR EASY TRANSPORT

lassic. Design
nside / Out.

CAPACITY: 120 Ibs.

THE
PORTABLE OSPREY

A TWO-STAGE, TWO-PART PNEUMATIC PEDESTAL
based on Vinten's timeless Classic™ design for easy set-up in the studio and out in
the field. With features you've come to expect from VINTEN:

® Perfect balance and ® 5" floating axle studio wheels
on-shot” performance e interchangeable 6" OB wheels
e Self-pumping action or (optional)
externally chargeable e Trim weights to maintain full,
® Positive locking whee!l brakes true counterbalance

e Crab/steer operation

Vinten

275-C Marcus Boulevard, Hauppauge, New York 11788-2001
Telephcne: (516) 273-9750 Telex: 640470 Fax: (5616) 273-9759
Branch Office:

8115-B Clybourn Avenue, Sun Valley, California 91352-4022
Telephcne: (818) 767-0306 Telex: 182686 Fax: (818) 767-0772
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late one half of the relative growth and
shrinkage in the line analyzed previous-
ly. This setup was used to simulate years
of service under daily on-off cycling with
one year equal to 365 cycles.

After an equivalent of 10 years (3,650
cycles), the standard rigid line generated
a considerable amount of metal shavings
from the silver-plated inner connector and
the inner conductor. The line was tested
in the horizontal position so the outer con-
ductor could catch the shavings that are
visible in Figure 3.

This movement of the inner conductor
on the inner connector resulted in deep
(0.003") and long (0.100”"—0.200") gouges
in the bullet connector where the silver
plating was completely removed and brass
was visible. (See Figure 4.) The gouges ran
in the axial direction and were located
periodically around the circumference. Af-
ter an additional 3,650 cycles (a total of
20 years of cycling), more metal shavings
were generated, but most of the damage
had already been done.

This test was repeated on a bellows-
equipped section, and after the equivalent
of 10 years (3,650 cycles) and 20 years
(7,300 cycles), no metal shavings were
generated. The inner connector showed
no damage, because the bellows took up
all the movement.

Other, more exhaustive, life cycle tests
have been conducted on the bellows sec-
tion with no failures after hundreds of
years of simulated operation.

Figure 4. Inner connectors after simulated aging of 20 years (7,300 cycles) in a bellows line at
left. vs. only 10 years (3,650 cycles) in a standard rigid line at right. Note wear in silver plating
at right.

RF Pulse Response

The sliding action can 42
cause metallic
shavings to
contaminate the
interior of the line F
and allow a flashover 47
to occur.

—

KUVN-TV
Field test results

Channel 23, in Garland, TX, has 640 feet
of 6Y/g-inch, 75 bellows line, which was
instailed in 1985. The 74kW transmitter
is normally shut down each night for
about five hours. The average power into 57 H-
the transmission line is 61.4kW and the 1
average power rating of the line is 64.3kW.
A thermal analysis of this application, us-
ing an ambient temperature of 104°F, in-
dicates that the inner and outer conduc- J
tors will run 200°F and 127°F respectively. -62
The power dissipation in the inner and 0.5 uS/DIV
outer conductor will be 41kW and 11kW
respectively. For an ambient temperature

Reflected Power, dB

-

Figure 5. VSWR results for an 800-foot bellows line at WMPV-TV, Mobile, AL.
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PS5 LEXICON SOUNDII

Excellence in digital audio
technology through a unique
blend of scientific precision
and artistic interpretation.

To perfect the Lexicon Sound, we
must exploit the power of the latest
digital hardware, harness that power
with superb software, and expertly
integrate the two. It
requires a depth of

understanding
that only experience
can provide, and an expert fusion of
the art and the science of sound.
The results can be found in every

cades to perfect-
ing clean, natural
digital audio sound
without the quirks
that digital technology
is often accused of. It's
called the Lexicon Sound,
and you'll find it in

every product we make.

When Lexicon introduced the
world’s first digital audio product in
1971, it was heralded as a major tech-
nological achievement, a breakthrough.

Lexicon product. We
have devoted
nearly two de- A
3

THE ART AND
\ SCIENCE OF SOUND

~ 4

We've built on that reputation with
other achievements, like reverbe-
ration and time compression/
expans:on, that have earned
us more than a dozen
awards. including an Emmy.
Todav Lexicon
prodJcs serve more digital
audin applications than ever
before. There is OPUS, the
world’s only fully integrated
random access digital
audio production
system. OPUS
replaces a room full of
eguipment with a comfortable
console and single equipment rack.
Digital editing and mixing has never
been smoother, more accurate,
and more natural.
And everyone has
a LARC. The Lexicon
Alphanumeric Remote
Console harnesses the
power of the 480L Digital Effects
System. The 480L produces a
broad variety of superb effects
from a growing library of soft-
ware. It's no wonder you'll
find a LARC and the 480L in
virtually every major record-
ing studio throughout the world.
Lexicon's LXP-1, LXP-5, and
LXP-15 effects processors provide a
compact, economical way toinclude
the Lexicon Sound in your produc-
tions. Each processor provides
significant effects capability all by
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itself. But combined, the number and

breadth of their effects is astonishing.
The CP-1 Digital Audio Environment

Processor extends the Lexicon Sound

into the living rooms of the world.

It's been lauded as one of the truly

great digital audio products of all
time, and Stereophile ranked it as
“one of a handful of genuine advances
in sound reproduction”.

These are just a few samples of
Lexicon's digital expertise. Our full
range of products serves the needs
of recording engineers, musicians,
film and video producers, radio and
television broadcasters, as well as
discerning audiophiles. In each

product we've merged technical
excellence with artistic elegance. The
result is the Lexicon Sound.

For more information about
Lexicon products or a demonstration
of their capabilities, contact us at
(617) 891-6790, FAX (617) 891-0340,
or write Lexicon, Inc., 100 Beaver St.,
Waltham, MA 02154,

Xicon

The Art and Science of Sound
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of 50°F, the inner and outer conductors
will be 150°F and 75°F respectively. For
these two ambient temperatures, the tem-
perature gradient between the inner and
outer conductors is 73°F and 75°F respec-
tively. This gradient causes a differential
thermal expansion of 0.174 inches in each
inner conductor section of the system
when the transmitter is turned on.

A flange joint in the vertical run was
opened and the inner connector removed.
There was no sign of thermal expan-
sion/contraction wear on the inner con-

nector or inner conductor. Al} of the ex-
pansion and contraction had been
absorbed in the bellows of the inner con-
ductor sections, as simulated in the test de-
scribed previously.

Regarding the RF performance of this
transmission line technology, pulse test re-
sults on a recent 800-foot installation at
WMPV-TV in Mobile, AL, are shown in Fig-
ure 5. Note that reflected power levels at
the visual carrier frequency of 513.25MHz
are below —45dB at all points in the
system.

HEAR and SEE AUDIO PHASE REVERSAL

2 R.U. STEREO AUDIO MONITOR

AMP-2 includes phase indicator and extended-range level meters

1 R.U. STEREO AUDIO MONITOR

AMP-1A shown with optional level meters and phase indicator

-, .|

The AMP- series of Ultra l\'cur-FicIdT?uulio monitoring systems provide new and higher levels of
“confidence monitoring” than previously available. yet they use a bare minimum of precious rackspace
in the critical operating zone of video equipment bays. These high fidelity monitors provide a much
sharper acoustic indication of out-of-phase audio feeds than the usual monitoring method of speakers
mounted on brachets. The much more tightly locused sound field produced by these monitors also
greatly reduces adjacent-bay interference where nearby bays will be in use simultancously.

The visual phase indicator and level meters (standard with the AMP-2_ optionat on the AMP-1A.)
show dynamic phase and channel separation as well as signal level. ata glance. without operation of any
L.+R. L.-R mode switches. Other options, such as input select switching and headphone output, are also
available to suit exacting requirements. w We loqi In

Experience this new monitoring W S
at SMPTE booth # 1856 or contact: ® ( 5-S482
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See us at SBE Booth #926

Fax: ( F [

For AM, FM, SCA
and TV modulation monitors

WHEN ACCURACY COUNTS...COUNT ON. ..

Call (215) 687-5550 or write for more
information on Belar AM, FM, Stereo
SCA and TV monitors ;

BELAR

ELECTRONICS LABORATORY, INC

\\_ LANCASTER AVE AT DORSET DEVON PA 19333 )
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Figure 6. Inner conductor with disk support
and bellows section is shown (foreground), with
its outer conductor (center rear) and inner con-
nector (at right).

Conclusion

In a broadcast application, the inner and
outer conductors of a rigid line will ex-
pand and contract in a cyclical nature, but
at different rates with respect to each oth-
er, because of the large temperature gra-
dient between them.

When ordinary rigid lines are used, the
difference in length is traditionally taken
up in the inner connector to inner conduc-
tor interface. This causes a sliding motion
over the electrical and mechanical contact
surfaces. {Inner connectors are typically
silver plated for minimum contact resis-
tance, to facilitate current flow.) The slid-
ing motion creates metal shavings and re-
moves the silver plating, resulting in a
situation with two potential problems:

1. The optimum contact surface is com-
promised by a reduction in silver plating.
In the extreme case, plating is complete-
ly worn away in certain areas, increasing
contact resistance. This may hamper the
current path and, in turn, cause increased
I2R losses. This results in localized hot
spots, which may begin to soften the die-
lectric material supporting the inner con-
nector.

2. In the vertical portion of the run, the
metal shavings will fall on the face of in-
sulators below. After sufficient metallic
particles have accumulated, a current path
between conductors will result, causing a
flashover — a problem all too familiar to
many broadcasters.

With MACXLine® rigid transmission
line, the bellows accommodate the inner
conductor growth and shrinkage. This
eliminates any of the sliding action of the
inner conductor on the inner connector,
and results in an optimum contact surface
over the life of the line. More than 25,000
feet of this transmission line is in service
at FM, VHFTV and UHFTV stations
throughout the United States, in new and
replacement installations.

BE))
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News
Continued from page 4

membership survey, additional input from
the current board of directors and the
1989 Past President's report. In addition,
a focus group will be appointed to discuss
the key issues facing broadcast engineers
in this decade”

Dick noted that his planning process be-
gan with the 1990 member survey, “which
assures that every SBE member has the
opportunity to influence the society’s fu-
ture direction. Although other’s have
talked about strategic planning, those
plans prevent our members having any in-
put. My goal was to involve the entire SBE
membership in the planning process. Now,

we've been able to bring every member
to the table and offer them the opportu-
nity to help set our agenda. The result will
be a well-conceived, accurate and success-

¢ ’ ful long-term strategic plan for SBE."
t tl I l Stephen L. Ingram, CAE, executive
! director of SBE will assist the officers and

directors in the development of the stra-
tegic plan.

Standards The target date for completion of the
= . strategic plan will be April 1991.
Comark receives an
Emmy for the
Klystrode

Comark Communications, Colmar, PA,
has received an Emmy for Outstanding
Achievement in Engineering Development
for its development of the Klystrode UHF
transmitter.

Merrald Shrader and Don Preist of Var-
ian/Eimac also received an Emmy for the
development of the Klystrode UHF pow-
er amplifier tube. Ray Kiesel, Andy White-
side and Alvin See of Comark received
Emmy Certificates for their contributions
as part of the development team.

The Comark transmitter was recognized
for several revolutionary broadcasting ad-
vancements. It provides a 50% to 75%
reduction in UHF transmitter power con-
sumption, and eliminates the use of vapor
or liquid cooling systems as well as the
broadcast use of full-time multiplex
service.

Photokina 90

This year's “World's Fair of Imaging Sys-
tems” is scheduled for Oct. 3-9, in Cologne,
West Germany. The event will feature a
collection of photographic equipment
through video production and TV broad-
cast equipment. There will be 1,400 exhi-
bitors from 35 countries. The Cologne
Messe venue will also host HiFi Cologne
during the same period with approximate-
ly 200 manufacturers of audio products.

Special presentations will include a
“Camera Forum” organized by the WDR
and ZDF German public broadcasting cor-
poration, a lighting workshop and a spe-
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Compact, lightweight and fully portable, the Oki
LT1250TSC provides you with easy bidirectional NTSC,
NTSC 4.43* and PAL conversicn, plus the option for
SECAM and PAL-M conversion. Input standard is selectec
automatically; output standard with a flick of a switch on
the operation panel. A time base correction function assures
clear, stable images even when converting with a 3/4-inch
U-matic VTR or 1/2-inch home VCR. Also available from
Oki, the LT1210TSC allows standard NTSC, PAL and
SECAM conversion. Use either model for your television
standard conversion requiremer.ts. Both are perfectly simple.
And quite simply the best. “irpat only

4ead Office: Cverseas Marketing & Sales 1(-3, Shbaura 4-chome, Minato-ku, Tokyo 108, Japan - =
fel: (03) 454-2° 11 Fax: (03) 452-5214 Telex: 122627 l '
-ocal MAL-Danmon Ltd. SAZCO INTERNATIONAL ALEX L. CLARK LTD. Techtel Pty. Ltd.
ki Dancon House, 1122 East Chevy Chase 30 Dorchester Avenue Unit °. 2 Campbell Street,
Distributor Narth Circular Road Drive- Glendale, Torondo, Ontario MEZ 4WS5,  Artarman, NSW 20€4 . .
London NW 10 7SS, UK, CA 91205, U.S.A, Canada Australia Oki Electric Industry Co., Ltd.
Te : (081) 965-9575 Tel (213) 245-7708 Tel: (4161 255-8594 Tel" (22 906-1468 4 =
Fax: (081) 961-9329 Fas: '818) 241-2691  Fax: {416) 255-9260 Fax" :02) 906-1430 Tokyo, Japan
M 2 R Circte (122) on Reply Card
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No Assembly
Required.

~

Sometimes, a good deal really isnt
that good.

Like “saving money” by ordering a knock-down
video console that's only available in gray, when you
could have had a completely assembled, all weldec
Stantron unit for about the same price. And, it comes com-
plete with tapped mounting rails and is available in your
choice of 75 standard colors.

Why endure bloody knuckles, missing parts, wasted time
and needless hassles. Specify Stantron video cabinets and
consoles —the safe, complete solution that really saves vou
time and money!

And, there’s no assembly required.

CALL TOLL-FREE! 1(800) 821-0019
In California, call (818) 841-1825

6900-6918 Beck Avenue * North Hollywood, CA 91605
FREE, FULL LINE CATALOG! CALL OR WRITE TODAY.
Call me, I'm Interested. Circle (120) on reply card.
Send literature. Circle (121) on reply card.

www.americanradiohistorv.com

cial convention on production technolo-
gy in film. radio and television. To attend
Photokina "90, now in its 40th year, con-
tact: Cologne Messe, Cologne, West Ger-
many: telephone 49-221 821-0; fax 49-221
821-2574; telex 8873426 MUA D.

CCIR plenary
assembly acts
on HDTV standard

The International Radio Consultative
Committee (CCIR) of the International Tel-
ecommunications Union (ITU) has ap-
proved the results of the past four year's
efforts of its working party dealing with
HDTV standards for studio production and
international exchange of programs. The
working party held its final meeting at the
NAB convention in Atlanta, in March, and
gave tentative approval to 23 of the pa-
rameter valies that comprise a TV picture.
The remaining values relate to the num-
ber of lines used to display a picture on
the TV screen and the number of times
per second a TV picture is taken. Those
critical values will continue to be studied
during the next 4-year cycle.

The CCIR Plenary Assembly is expect-
ed to approve new procedures during its
meeting in Dusseldorf that will permit it
to make final decisions at any time world
consensus is reached, not just at the end
of each 4-year cycle.

Two specific international production
standards have been proposed — an 1,125-
line system by Japan and a 1,250-line sys-
tem by the European Community. The
United States has been trying to bring the
two proponents closer together in order
to achieve a single worldwide standard
that would be used for transfer of TV sig-
nals among all countries.

Among the values decided by all nations
is a wider aspect ratio. The new standard
calls for a 16”x9" wide screen display. All
nations have also agreed on precise defi-
nitions of basic colors (red, blue and green)
for the first time in the history of TV pro-
duction.

132nd SMPTE
announces
technical program

Kerns Powers, program chairman for the
Society of Motion Picture and Television
Engineers (SMPTE) has announced the
session schedule for the 132nd technical
conference and equipment exhibit. The
conference will be held Oct. 13-17, at the
Jacob K. Javits Convention Center in New
York City.

The theme is "Film and Television —
One World?” and 130 papers have been
grouped into 17 sessions.

George Vradenburg 111 (CBS) will deliv-

Continued on page 172
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How to take control of

abroadcast station.

i i e ki SRE8 ﬂmﬂiﬂ

MCS-2000 Master Control Switcher

Go ahead. be ambitious. Controlling a broadcast
station is no small potatoes. but these advanced products
from BTS make it casy by giving you total control of all
on-air programming from two
workstations.

The MCS-2000 Master Control
Switcher together with the BTA-2300
Automation System automate many of
the routine operations that are cur-
rently handled by staff. which
makes both vour people and
your equipment more efficient
and productive. Computerizing
your station also drastically
reduces programming crrors.
Since that prevents make-
goods, the system quickly pays
for itsclf.

You simply pre-
program the BTA-2300
Automation System 1o air
all programs, station and

BTA-2300 Automation System

commercial breaks exactly as you want. in real time. The
Master Control Switcher accesses material from whatever
sources you select: Betacarts, character generators. live
feeds or satellite systems, for instance.

The MCS-2040 is user configurable, so you can
sclect (and change) which buttons access which sources.
Since it uses the existing outputs from the routing switcher.
you don't need a second router. And its on-air bypass
feature lets it serve as a simple production switcher if
necessary.

The computer system is not only powerful, its
extremely flexible. allowing you to revise the program on
a moment’s notice. And there’s no more reliable automa-
tion system available. Both products go through 100%
compulcrl/cd factory testing and have a S-year warranty.

So take a controlling interest in the station. Find

out more about the MCS-2000 BTS

Master Control Switcher and the
The name behind

BTA-2300 Automation System.
For complete information and
what’s ahead.

technical specifications, call
BTS at 1-800-562-1136, ext. 31.

BTS is Broadcast Television Systems, a joint company of Bosch and Philips: P.O. Box 30816, Salt Lake City, UT 84130-0816.

Circle (108) on Reply Card
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INew productsl

Dynamics processor

By Audio Animation

* Paragon: audio transmission processor uses digital tech-
niques; no clipping stage; 4-band compression and limiting; ad-
justments for crossover, attack/release times; control interface
through touch-screen VGA CRT; lockout password protection
avoids unauthorized system adjustment; “sound library” of
processing routines integrated for use with various types of pro-
gram material.

Circle (352) on Reply Card

PC compatibles

By MicroExpress

* ME 386-SX/SL: desktop PC in slimline case; 5-card expan-
sion capability with 40Mbyte hard disk; 1.2Mbyte 5Y4-inch, VGA
display card and VGA monochrome monitor; IMbyte RAM ex-
pandable to 4Mbytes; socket for 80387 co-processor; 16MHz
processor; options for larger capacity hard disks, 3/2-inch flop-
py drive.

* ME 486-ISA: PC-based on 80486 processor with 128kbyte
RAM cache; processor runs 25MHz with no wait states; socket
for Weitek co-processor; eight expansion slots; 5Ys- or 3Y/-
inch floppy drives; DOS, 0S/2, UNIX operating systems.
Circle (354) on Reply Card

Transportable uplink service
By New England Satellite Systems

* Leased uplink: Ku-band service using Andrew 3.7m single-
piece reflector; MCL 300 HPA, LNE exciter; 20kW Onan gener-
ator; 6.5GHz electronics; intercom, cellular telephone with IFB;
fully redundant system by Wolf Coach and BAF available for
use throughout the northeastern U.S.

Circle (422) on Reply Card

20-Bit encoder meets
AES/EBU standard.
Optional digital
interface available.

Modular construction
allows expansion from
2-10 channels without
modification.

Auxiliary module places
time code, cue, and 1
data channel into the
data stream. stream.

NVision, Inc.

(916) 265-1000

PAVING THE WAY IN FAX: (916) 265-1010

HIGH DEFINITION TELEVISION

Take a step into the high definition world
of the next century —
today.

D EEODEEE®®D

man mm e [ - L

-
AT - -—

MHCUT PEE DT PN T

Multiplexer assembles
audio and data channels
into a single 18Mb/s data

with the NV2000 High Definition Audio System

Join us for a demonstration of this innovative audio multiplexer at the

ﬂ ﬂ N ™ RO. Box 1658 NVision, Inc. hospitality suite during the SMPTE Technical Conference.
Nevada City, CA 95959 . . i i
Mariott Marquis Hotel, New York City, New York. Suite Hours:

Saturday, October 13, 1990 — 2:00pm to 9:00pm
October 14, 1990 — 10:00am to 9:00pm
October 15, 1990 — 10:00am to 9:00pm
October 16, 1990 — 10:00am to 6:00pm

Sunday,
Monday,
Tuesday,

Source identified at
recerving lacation by
alpha-numeric 4
character display.

- -
- - "mem s

W

Coaxial ‘‘video-like"”
6MHz signal allows
transmission through
analog video routing
switcher.

Redundant power sup-
plies assure continuous
operation at 115/230
VAC 50/60 Hz.

Circle (112) on Reply Card
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%" U-matic and 297 34"

U-matic SP master broad-
If you want to deliver  cast videocassettes. They
the best, vou have to start  offer consistent low drop-

with the best. And for out performance with
critical applications like exceptional high RF output
original acquisition, edit-  and superior signal-to-
ing, and mastering, you noise ratios. So you can
can'tdobetterthan Ampex depend on every reel,

196 1” master broadcast every cassette, every carton

videotape and Ampex 197  to deliver uniformly high
performance every time,
end to end. All backed

wwWwW.americanradiohistorv.com

by the industry’s most
acclaimed service and
support organization.
Surprising? No. [t's
Ampex.

THE PROFESSIONAL CHOICE

Ampex Recording Media Corporation
401 Broadway, Redwood City,
CA 94063, (415) 367-3809

Clrcie (113) on Reply Card
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Quiet control
By CT Audio Marketing

* Omnicraft GTS: stereo audio noise gate; balanced inputs,
outputs using XLR connectors; —89dB noise rating with im-
measurable distortion; optical switching devices replace
voltage-controlled amplifiers; two trigger modes; variable at-
tack, hold, release; galing possible on line or mic level signals;
use for separate dual channel or ganged stereo operation.
Circle (424) on Reply Card

PC modular editing

By ASC Video

* CASE editing system: PC/AT compatible with software
package; menu program for operations and file management;
custom, color-coded keyboard, monochrome display; periph-
eral hardware; supports SMPTE switcher protocol; list manage-

Floppy Disk

ment includes multiple bins; programmable macros, GPl ports,
master and slave control.
Circle (358) on Reply Card

Satellite service

By Atlantic Satellite Communications

* Transatlantic 2-way service: relaying of 'V signals between
U.S., Europe. Sound America: conversion from and to appropri-
ate NTSC, PAL, SECAM standards.

Circle (359) on Reply Card

Automated videodisc

By TEAC America

* LV220-P autoturn: videodisc player accesses both sides of
the disc; does not require turning the disc over; may operate
unattended as a computer peripheral or with other automat-
ed controllers; accesses one hour of full-motion video with two
audio tracks, serves as a library of 108,000 still frames.

* VA 500: RGB video processor allows recording of wider band
color information to 1.5MHz, where color-under systems limi
color resolution to 0.5MHz; reduces artifacts of Y/C type re-
cording systems; designed for 1V210, 1V250HC videodisc
recorders.

Circle (412) on Reply Card

U-MaticHG

12 inch:
Eetacam

_—

1/2 nch Beta Plus

1/2 incRHEVigian
for HD-TV

1/29R¢h VHS Plus -

Pha:o: Bill Miine

2 tal
Digital Videotape

>

Professional
Reel-to-Reel*Ardio

el
e

Deflicator
Audio Casselte

UDS iEStadio’
- Audio Cassette

Digital Audio
Mastering Tape

‘Instanit Start
Audio Cassette

Fdanch
Digital Audio

WWWe-americaihradiohistor:com
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Equipment consoles
By Winsted

ping charges.
Circle (418) on Reply Card

Lighting effects

By CELCO

* PANORAMA: lighting console; centralizes effects lighting
functions into a compact control; model 60 offers 60 control
channels, 150 cues, 48 sequences; digital storage interfaces, Q-
Card data storage feature permits retrieval, transfer of data to
another system; features “latest takes precedence” instead of
“highest voltage takes precedence;” 60 Wing retrofit unit adds
channels to control color changers, moving lights.

* The Box: replay system permits preprogrammed lighting in-
structions to be performed without having a lighting console
present; may be used to expand a lighting console control
channels.

Circle (426) on Reply Card

* Post-production and editing: System/85 consoles for larger
electronics equipment; accommodates switchers. mixers and
effects products from various manufacturers; flush mounting
is possible through custom cradles; pro gray color and quick
assembly frames in ready-to-assemble kits for reduced ship-

Light correction

By Lee Filters

* Green filters: six additions to fluorescent lighting correc-
tion series including positive and negative full '/2 and /4 grades.
Circle (420) on Reply Card

» L e net

-

Whatever you're into. Maxell makes a full”
Jine of superior media. Like new BQ betacam tape.
~ And, afzer a decade of making innovations in metal,
we of‘er new SP metal betacam and D-2 tapes.
These new metal tapes have a ceramic
surface coating to inhibit corrosion, not output,
A conductive backcoating to resist dust, static,

axetl

& N0

.. systemr to make our oxide coatings invincible;

2

12 inch
Betacam SP

s Digital
Videc Cassettes

Circle (114) on Reply Card

maxell

22-08 Route 208, Fair Lawn, NJ 07410
© 1989 Maxell Corporation of America

and instability. With an uitra-smooth binder

even.to relentless shuttling white editing.

Of course, all our video and audiotapes, and
v deo “loppy disks share this level of durability.
And technology. But most of all, Maxell shares:
yaur taste —for the very best.

WWWAN americanradiohistory com
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Professional DMM

By Beckman Industrial

* Model RMS225: 4-digit multimeter; features 10,000-count
resolution also showing true rms on 4l-segment analog bar
graph; auto max/min, probe hold and relative modes; self-
resetting fuse avoids damage to unit if erroneously connected
to excessive current.

Circle (363) on Reply Card

Special-purpose calculators

By Calculated Industries

* FRAME MASTER PLUS: time-code conversions and calcu-
lations with frames in 30-frame non-drop, 30-frame drop and
real time (H:M:S) environments; includes 24- and 25-frame PAL
and SECAM as well as non-standard, user-selected rates and
feet-to-frame calculations for 16mm and 35mm film; both of-
fer in-out duration with manual or auto-entry options and
rates/costs functions to calculate time and material costs.
Circle (365) on Reply Card

Power amplifiers

By Carver
* PM series: six magnetic field audio power amplifiers; from

there were
patchbays...

Then,

there were
routing switchers...

Designed by a research team currently developing systems for NASA
» Programmable presets and security

» Control options: panels, RS232, RS422

» Priced for tight budgets and CFOs

» Audio, Video, Data, and Mic level matrices
» 4x4 through 64x128; multi-level
» Over 95 dB audio; 40 to 250 mHz video

P

Circle-(115) on Reply Card

156 Broadcast Engineering September 1990

AutoPatch Division of XN Technologies
14 Calispell, Box 350, Cheney, WA 99004 N

Fax: 509-235-2646 Ph: 509-235-2636

120W to 1,250W with 4Q outputs; —120 60W/channel, —300
150W/channel in 1-RU packages; —600 300W/channel, —900
450W/channel, —1,200 600W/channel, —1,250 625W/channel
are 2-RU packages; clipping eliminator circuitry, 70V direct-
drive, 3-way inputs, 5-way speaker binding posts; dual-channel
LED indicators display power level; detented left, right controls.
Circle (366) on Reply Card

Antenna alignment aid

By Scientific Atlanta

* Models 7751, 7752: beacon receivers and downconverters
for C-band and Ku-band satellite reception; receiver produces
a DC output voltage for use by the antenna controller to assist
in accurate pointing of the antenna.

Circle (408) on Reply Card

Satellite leasing

By Communications Satellite

¢ Thirty-day plan: complementing I-week and 3-month plans,
extends special international communications requirements for
news and sporting events; offers 14% savings over four l-week
lease plans.

Circle (369) on Reply Card

BVW-22/CVR-22

TIME CODE
ouT

AFM CH.3, CH.4
separate outs

All outputs 600 ohms
CH.1, CH.2 also in
600 ohms

All outputs, CH.1, 2,
3, & 4 & Time Code
are adjustable from
-15 DBM to +6
DBM in 600 ohms

$500.00 per kit

MEvioeo

3919A W. Magnolia Bivd.
Burbank, CA 91505
Phone (818)845-1515
FAX (818)955-8599

Circle (116) on Reply Card
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It you thought they were
stfor HDTV,

¢ ]
dlr.
®
Sure, our TSG 1000 Series FORMAT ["1s¢ T 186 | 186 | TSG The TSG 1050, TSG 1125 and
Television Generators support T I 1(:01 "15@ (| 1250 TSG 1250 generate signals in HDTV
the major proposed HDTV " eys0ou T . o J( as well as lower line rate interlaced
standards. But they’re good for [ . T formats* With an optional RAM or
a lot more than high definition. [ 550 055 Sac ] 1 PROM board and the SDP 1000,
The fully programmable Tlososoey 1 | e | e 7 T signals can be generated in a wide
TSG 1001 and companion ! . e | range of line and field rates. Plus,
SDP 1000 Signal Development | &> . | |« aprogrammable zone plate gene-
Program, for example, support I | e | * | ratoris included in the TSG 1001
signal generation in NTSC, | 1250, DO 0 * J j and is available as an option with
Betacam®, MII and HDTV | 1250/ ] ° the rest of the family.
formats. With the PC-based GBR B D B o All in all, once you get the full
SDP 1000, signals can be | Y.PB.PR B R ° ° | story from your nearest Tek repre-
defined in arbitrary line and Analog ° ° ° ° sentative, we think you will think
field rates. Parallel Digita ° ° ° ° again about looking anywhere else!

*TSG 1125 excepted.

Copyright © 1990, Tektronix, Inc. All rights reserved.

-
Betacam is a registered trademark of Sony Corp. m mnlx&
TVG-104

Circle (117) on Reply Card
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Titling system upgrade

By Paltex Imaging Systems

* Version 6 software: for Aston 4 and
Caption character generator systems; dy-
namic roll and crawl modes occupy sin-
gle page of memory; auto page sequenc-
ing permits access to screens in any order

with varying dwell times per page; effec-
tively doubles font memory of single-
channel Aston 4 titler; fast font processor
increases type-face processing speed by a
factor of five; batch processing for 100 dis-
play fonts.

Circle (394) on Reply Card

UHF power devices
By EEV

\ Bells

Whistles...

and whistles.

Its 70 MHz bandwidth will provide you with a switching system
that is HDTV-ready and compatible with the increased
performance of today’s high resolution production equipment.

Other key features include its unique output equalization
and output monitoring capabilities.

The TVS/TAS-3000.. .superior in design, superior in
performance. What you’d expect from BTS engineering.

BTS

Broadcast
Television
Systems, Inc.
A joint company of Bosch and Philips.
Phone 1-800-962-4BTS.

Circle (118) on Reply Card

158 Broadcast Engineering September 1990
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* IOT7340R, 10T7360: inductive output
tubes; 40kW rated, air-cooled or 60kW
water-cooled devices; for aural or visual
PA stages of TV transmitters; 130% figure
of merit achieved; uses external cavities
for tuning from 470MHz to 810MHz; beam
is electromagnetically focused with den-
sity bunching by RF-driven grid; beam
power varies with depth of modulation;
stepped collector voltage suppresses
secondary electron emission for greater
efficiency.

Circle (351) on Reply Card

Flexible editing
By United Media

* UMI 450: A/B roll videotape editing
control; enhances capabilities of UMI 400
with serial switcher and mixer control; RS-
422 plug-in for serial VTR control; paral-
lel VTR capability optional; 250-event EDL
with list management; interformat capa-
bilities; time-code generator with jam
sync; upgrade kits for 400 series models
available.

Circle (416) on Reply Card

Band I antenna

By Comad Communications (SIRA)

* Band I panel system: constructed in a
modular fashion to greater applicability in
different situations; wideband power dis-
tribution system uses quadrature hybrid
couplers, star power dividers; 4-panel tier
typically requires 19.5m of tower space
with a weight of 25 tons; two inputs with
two feeder cables driven from a drum
splitter for improved wideband perform-
ance; Lorenz filter combiner uses 3-pole
bandpass filter to reject unwanted inter-
action of multiple channel signals.
Circle (368) on Reply Card

Sync processing, video switch

By QSI Systems

* Model 5400: sync processor cleans off-
air video signals; recreates original sync,
burst, blanking; automatic bypass mode
enabled if the signal becomes too noisy
or too low to achieve sync lock; 19-inch
rack-mount package.

* Model 5700: automatic video switch-
over system; selects a backup source if the
program signal amplitude or the noise lev-
el fall outside acceptable limits; 19-inch
rack-mount system includes wired remote
control and defeatable alarm output for
remote signaling.

e Model 2048: creates messages to 255

You can have the's
hundreds of broadcast 3

BTS

A joint company of Bosch and Philips.
Phone 1-800-962-4BTS.

witcher that is being used in

& and production houses around the
world. . .at a dramatically reduced price.

The TVS/TAS-2000 is a time-proven switcher.
It has been one of the most reliable products in the industry for
years. Now, we’re able to offer you this same technology
at a price that is extremely affordable. And if you think
that’s just a come-on, give us a call.

The TVS/TAS-3000...superior in design, superior in
performance. What you’d expect from BTS engineering.

Broadcast
Television
Systems, Inc.

Circle (119) on Reply Card
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AVITEL. THE BEST
LINE IN THE BUSINESS.

Avitel introduces a new high performance, modular line of equalizing Video Distribution
Amplifiers. Utilizing extensive hybrid-SMD technology, Avitel is setting the standard for
VDAs with an impressive list of features which include: ® integral 3dB cable equalization,
® 7 matched 750hm outputs per DA, ® differential looping input, ® 13 modules per frame,
® front panel controls for gain and equalization. In addition, the
Avitel DA has the following plug in, user installed module options:
W variable clamp, ® user adjustable video delay, ® extended cable
equalizer, ® DARTbus sync signal monitoring, ® dual power supplies,
® 30 MHz HDTV bandwidth. But that’s not all. Avitel, with over 10

years of worldwide product leadership, has put a highly competitive O\/ tel
price tag on each of their new DA’s. Now that’s a line too good to resist. I

AVITEL ELECTRONICS CORPORATION 3678 W. 2100 S.,SALT LAKE CITY,UTAH 84120,(801)977-9553

Circle (84) on Reply Card

WHEN YOU'RE
CONSIDERING e
PATCH PANELS
THINK AUDIO-LINE

. L -

. e
n - kN

EXCN NN W N

-

%,
\6/‘.
Q

® Jack Panels with Jacks

® Pre-Wired Audio Patch Panels
® Audio Patch Cords

 Custom Wired Audio Patch Panels
® Video Panels & Accessories

Call or write for information on these and
other Audio-Line producls.

audio accessories=—\,
audio line —=
AUDIO ACCESSORIES, INC., MILL STREET, MARLOW, NH 03456 (605) 446-3335

Clrcle (85) on Reply Card
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characters for insertion into the vertical
interval or in active picture area; text
longer than 24 characters automatically
crawls across the screen.

Circle (403) on Reply Card

Integrated production unit
By Prime Image

¢ Clean Cut/FX: combines 4-channel
TBC and synchronizer, 4-input video selec-
tion from non-synchronous sources and 4-
input stereo audio-follow-video switching;
integral digital effects for single channel
or transitions between channels; freeze,
strobe, mosaic, posterization, sepia effects;
S option offers four S-video inputs with S-
output and transcoding between S and
composite video.

Circle (421) on Reply Card

Remote control

By Moseley Associates

¢ Extended 1/0 option: for MRC 1620
remote-control system; expands status
channel capability in groups of four; per-
mits eight analog channels to be convert-
ed to 32 extended channels with inversion,
alarm and muting functions; retrofit avail-
able for all MRC 1620 systems currently
in use; latching relay option available with-
out extended status for MRC 1600, 1620.
Circle (425) on Reply Card

Signal distribution

By TE Products

* VAS-2000, VAS-2040 routers: 50MHz
bandwidth routing equipment; 48x64 ma-
trix of video and audio or stereo audio in
10 rack-unit space expandable to
192x192; VAS-2040 starts at 16x64 ma-
trix in five units, expandable to 112x192;
VAS-MRC remote-control panels commu-
nicates at 200kb/s on twisted pair or coax
with StudioPro automatic program control
system; VAS-2200 and VAS-2240 provide
70MHz bandwidth.

¢ HVAS, CVAS routing: intelligent pro-
duction distribution with 70MHz band-
width for video and multiple level audio;
1x8 or 16x1 matrices in l-rack unit; CVAS
system handles RGB video components.
Circle (411) on Reply Card
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Satcom Amplifier Support.

29V00 0 06€C 000992900

7

Headquarters
Support Centers

Anytime. Anyplace.

Depend on Varian’s worldwide support

« 7 Regional Support Centers to offer technical information and

network to help keep vour high power = 24-Hour Technical Assistance necessary parts without delay. So for
Hotline

amplifiers on-line. Our satellite communi- HPA assistance anytime or anyplace, call

= Worldwide Parts Availability

cations support staff is ready the Varian Support Center nearest you.

= On- Site Training, Installa-
tion Support, Preventative
Maintenance and
Repair Programs

varian®

microwave equipment products

24-Hour Worldwide Hotline: 1-408-748-6126 or from U.S. or Canada: 1-800-231-4818
Varian Support Centers: Santa Clara, California 1-800-231-4818 or 1-408-748-6126; Orange, New Jersey 1-201-674-9141, Singapore 65-225-0011,
Amsterdam, the Netherlands 31-20-10-47-05; Beijing, People’s Republic of China, 86-1-256-5634; Nanjing, People’s Republic of China
86-25-631679; Tokyo, Japan 81-3-648-9318

Circle (77) on Reply Card
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PROFESSIO
MEDIA =250

A aating Film A-Syugems
g %ound - ¥ideo drudia _"-bﬂf‘-nrﬂp_l"'r

Kéin 1990

Whoever sets the tone,
comes to Cologne.

Here TV producers and film professio-
nals exchange information on the latest
state of the arts.

Here you will see digital magnetic
recording equipment and the second
generation of chip-cameras. Here

you can hear how broadcasting will
advance technologically and in
regards to its contents.

Professional photographers will visua-
lize things.

Multi image technology will prove, that
everything is possible.

In short: A gathering of everybody
engaged in PROFESSIONAL MEDIA.
From October 3-92, 1990 in Cologne,
Germany.

The place to be seen.

For more information, and tickets:
German American Chamber of Commerce, Inc.

666 Fifth Avenue, New York, NY 10103, Fax 1212] 974-8867,
or call: (212) 974-88 36

photokina - PROFESSIONAL MEDIA'90

Please mail information.

Name/Company

Street

City/State/ Zip

Best for Trade Fair Trave!

& Lufthansa _ﬂ__ K&in Messe

Circle (128) on Reply Card
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Preventive maintenance

By Gibson Research

¢ SpinRite II: software package for PC systems using larger
hard disk drives; improves disk access by performing a non-
destructive low-level format; rejuvenates the original format
to reduce data access errors that may result from a variety of
format misalignments on heavily used hard disk systems; relo-
cates data to safe storage areas of the disk only if bad sectors
are detected in surface scrubbing process.

Circle (353) on Reply Card

TDR instruments
By Riser-Bond Instruments

¢ 1210 TDR: universal instrument for location of cable faults;
microprocessor-controlled device locates impedance discon-
tinuities, such as shorts, opens, loose connectors, water, rodent
damage; LCD display shows footage to the fault with a wave-
form representing the cable; +0.01% accuracy with any metallic
paired cable to 31,000 feet length.

® 2901B +: digital time domain reflectometer; variable sensi-
tivity, hand-held instrument locates major impedance discon-
tinuities as well as less-severe faults; 1-button operation with
+1% accuracy to cables of 11,000 feet in length.

Circle (405) on Reply Card

Surge protection

By Tripp Lite

¢ Power Pause: single unit protects electronic equipment from
power instabilities; combines surge suppressor device with a
time-delay relay; AC power is restored to equipment after 5-
second delay to avoid application of overvoltage; for office
equipment, TVs, CD players; provides two protected 15a out-
lets; green indicator shows unit to be functioning properly.
Circle (415) on Reply Card

Video sync, encoder

By ICON Electronics

¢ [EC-843: combines RGB-to-NTSC encoder with sync gener-
ator for 1Vp-p composite or 0.7V non-composite NTSC color
output; internal jumper permits Y-C S-VHS format outputs; gen-
lock; PC lock mode for use with color graphics system pro-
vides coherent horizontal sync and subcarrier.

Circle (423) on Reply Card
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ScreenSound. A fully integrated
audio for video editing suite

Post production facilities need to take

advantage of the efficiency offered by today’s
technology. Speed and creative flexibility are
essential to commercial success. Digital sound
quality is no longer a luxury.

ScreenSound is a fully integrated audio for
video editing suite. It combines digital audio
storage and editing with machine control of
multiple VTRs, Laserdisc or film reproducers.
It also interfaces with Quantel’s digital video
editor, Harry.

Simple to learn and fast to use, a cordless
pen, tablet and RGB monitor provide control of
all ScreenSound functions.

Multiple sound reels enable music,

dialogue and effects to be laid back to picture
and synchronised to the exact video frame.

Edit, review, time offset, track slipping,
cross fades and many other production
techniques are available at the touch of a pen.
Gain and stereo pan controls can be automated
to timecode.

AES/EBU interfacing keeps digital audio

transfers free of analogue distortions and losses,

preserving the highest audio integrity through
to the final format.

Above all, ScreenSound is a dedicated
system - purpose-built to bring the advantages
of hard disk sound manipulation to audio
post production.

B DICITAL

Solid State Logic

Begbroke, Oxford, England OX5 1RU (0865) 842300
London (01) 706 4948 * Paris (1) 34 60 46 66 * Milan (2) 612 17 20 * New York (212) 315 1111 * Los Angeles (213) 463 4444
* Toronto {416} 363 0101 ¢ Tokyo (03) 5474 1144

U.S. Toll Free Number 800 343 0101

Cirele (123) on Reply Card
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AUDIO STORE

The hard disk store of sound clips
gives title and duration, in addition
to powerful search and sort routines.

SCRUB EDITOR
Provides accurate edit marking and
scrub of audio waveform.

OPTICAL LIBRARY

An off-line library of sound clips
and effects can be compiled on a
Write Once Read Many (WORM)
optical disc.

MACHINE CONTROL
For control of multiple VTRs,
laserdisc or film reproducers.
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When it Comes -

~ to PiRod Quality,

. Service and Support,
~© the Sky's the Limit.

-
»

Avoid the

pittalls of tower )
purchase. Letus ;
send you a copy of W ’
Tower Specification. -4
Write or call today. -'4

(EAW
A mnonme. X,

P.0. Box 128
Plymouth, IN 46563-0128 \

}
Telephone (219) 936-4221 a
AA‘
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Specialized text, subtitling

By MRG Systems

* CT 1000: broadcast teletext generator, inserter; 1,000-page
capacity; all controls located on front panel with 32-character
LCD and keypad; permits as many as seven independent data-
streams for multiple magazine service; priority of a service may
be changed for faster access times.

* Subtitling system: combines services of subtitling and opt-
out; multiple language facility permits seven sets of subtitles
(one set per language); subtitles are inserted by a teletext TV
receiver or at a reception-retransmission center; opt-out facili-
ty controls reception of selected advertisements or text mate-
rial when used with cabled distribution system by replacing
incoming video with a secondary signal derived from the
teletext service.

Circle (388) on Reply Card

Equipment containers
By Hardigg Industries

* Rack-mount case: includes 19-inch aluminum rack for equip-
ment mounting; 2-inch sway space inside enclosure with elasto-
meric shock mounts; outer case of molded polyethylene; pro-
vides protection up to 25Gs from 18-inch drop.

Circle (376) on Reply Card

Graphics stylus

By IMCS

* MousePen: pen-like device combines miniaturized mouse
for operation with IBM and compatible computers with feel
of drawing stylus; shape and feel of the unit closely simulates
freehand drawing of stylus; connects to same port as standard
Microsoft serial or IBM PS/2 mice; package includes pop-up
menu software and TelePaint program supporting VGA card;
requires no special surface for operation.

Circle (382) on Reply Card
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Graphics software

By RIX SoftWorks

¢ ColoRIX: VGA paint program; Version 1.2 directly imports
TARGA 16 and exports unmapped TARGA files; also supports
PCX, PCC, GEM, TIFF, IMG graphics files; generates ASCII from
text within captured graphics screens; 16-color mode permits
full editing in 1,024x768-pixel resolution; runs on IBM/com-
patible PC with 384kbyte RAM and VGA graphics.

Circle (355) on Reply Card

Stereo amplifier
By Furman Sound

FURRAN

oy By

e SP-20: half-rack unit houses dual 20W amplifier for stereo;
may be switched between stereo, dual mono or bridged 40W
modes; input level control, signal presence indicator and over-
load LED for each channel; 0.01% THD at 1kHz; protection
against thermal overload and short-circuit output condition.
Circle (374) on Reply Card

Speakers, equalizer

By Altec Lansing

* VIR Vari Intense: horn with throat geometry to vary acous-
tic intensity over vertical pattern; maintains wider coverage
nearer to speaker location; controls direct-to-reverb ratio for
maximum intelligibility.

¢ A700: speaker system; black finished system contains 515-
8G vented base horn and 909-8A compression driver on MR994
Manataray horn; -XLF low-frequency system extends bandwidth
to 43Hz with two 15-inch woofers; -SK hanging accessory kit
for A700 or A700XLF supports three enclosures as vertical
array.

¢ 8553B: dual programmable EQ system; one-third octave con-
trol, high-/low-pass filters; nine memories; System 422 digital
serial communication interface.

Circle (428) on Reply Card

Still-store interface

By CEL FElectronics

* P164-DIF: unit permits IBM AT or compatible with 100Mbyte
hard disk to operate as broadcast digital still-store with 200 full-
bandwidth capacity; images stored in CCIR 4:2:2 component
format as fields or frames; also interfaces with P164-38 effects
framestore for integrated storage with effects.

¢ P165 TETRA: bidirectional standards converter; 4-field tem-
poral filtering produces smooth motion with 4-8 line vertical
spatial filter performing line conversion; four composite inputs;
four setup memories; doubles as still-store with external disk
interface; direct CCIR 656-610 interface; adaptive comb filter;
chroma detail enhancement and H/V retiming.

Circle (367) on Reply Card
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Activate Your HVI ON-Screen WaverorM
VEctorscorr AND Finp Our.

W20 ;
Instantly view WF and/or Vector signals on
your video monitor!

Now there’s a low cost way to have powerful
signal analysis instantly available on any video
monitor in your studio.
= 1U high rack mount w/remote control

Full screen or 1/4 screen displays

]
= 8-bit digital WF and vector measuring
» Composite, component or both

]

Full featured, with options like SC-H phase
and multi-standard displays

For a demonstration of this breakthrough

technology, and the name of the dealer nearest
you, call the BPI Group at (913) 780-4844.

THE REj GROUP 15755 S. 169 Hwy, Olathe. KS 66062

(913) 780-4844 FAX: (913) 780-5148

Circle (131) on Reply Card
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INTRODUCING

YOUR NEW MASTER CONTROL
SUPERVISOR

Tr—

o T S
L S T T T

i A5 AL

[ (g [ ogn
R

Wrong operator decisions can cause downtime. And what could be worse than dead
air. Meet the Moseley PC-based MRC 2 Remote Control System . It automatically
assumes command in crisis situations and supervises your day-to-day operations.

MRC 2

Intelligent- Customer pre-programmed responses auto-
matically take charge in crisis situations, eliminating operator
error and guesswork.

Accurate- The MRC 2 achieves greater facility manage-
ment through fast and accurate real-time control of all desired 2
parameters. G -

Diverse- The MRC 2 is a true building block system. Relax- Let the Moseley MRC 2 take charge!
Remote terminals, control terminals and display options can

be configured to your facility's specific requirements.

Accessible- 24-hour dial-up access is available over
the public telephone network via the PC and modem.

Diagnostic- The historical data generated from the system v
is automatically stored for reporting and trend analysis purposes.

Moseley 171 Castilian Drive a Phone 805 368 9621
. Associates Santa Barbara, CA Flow General Telex 658448
*Thaniks to KCCO for use of their master page Incorporated  93117-3093 Company FAX: 805 665 9638

Circle (132) on Reply Card
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SWEET
& LOW.

If you're into audio for video, our mes-
sage is short and sweet: The Tascam BR-20T
is the lowest priced Y” professional center-
track timecode deck on the market.

The BR-20T is a professional audio-
for-viceo recorder specifically designed for
2track mastering and video post playback. its
center timecode track employs Tascams inno-
vative in-line head and timecode optimization
system, neatly eliminating the need for time-
code level monitoring and adjustments.

Other pro features of the BR-20T include
full se-vo-controlled transport for quick, accu-
rate response and gentle tape handling while
under external synchronizer control. Easy,
front-panel accessibility to all major audio
calibration controls. And gapless/seamless
punch infout and spot erase.

The $2999" BR-20T. The sweetest little
audio-for-video machine you'll ever see. At the
lowest price you'll ever hear.

Check it out, post-haste, at your nearest
Tascam dealer.

TASCAM.

rodishictor

© 1990 TEAC America, Inc., 7733 Telegraph Road,
Montebello, CA 90640. 213/726-0303.
*Manufacturer’s Suggested Retail Price.

Circle (133) on Reply Card

Fa¥a¥as



www.americanradiohistory.com

“For Dependability d Quality, You Can’t Beat

the Odetics Cart Machine...”’

“Since we switched over to the
Odetics TCS2000 Cart Machine, on-air
discrepancies have dropped from about
six per day to virtually none. And the
quality has improved dramatically .

Our old machines were labor
intensive. Too much time was spent
daily pulling carts from storage and pro-
gramming. We needed a machine that
would do away with human effort...and
human error.

[ shopped and compared for over two
years before [ settled on the TCS2000.
The other machines I researched didn’t
have the Odetics level of automation,
and they were not nearly as dependable.

I've been especially impressed with
the Odetics machines ability to down-
load from our traffic computer and
generate a play list. Not only does that
feature save time and effort, it eliminates

the error factor. And, of course, if we
don’t have on-air failures, we don’t
worry about makegoods.

The on-air appearance of the
station is 100% better now. That’s a big
morale booster for everyone here. And
the machine has certainly made my job
easier. | don’t miss those phone calls
about our old machines problems at all
hours of the night.

I didn’t know a lot about Odetics
before | bought their equipment, so 1
asked for a factory tour and demonstra-
tion. After I saw the large-scale robotics
work the company was doing for the
space industry as well as the broadcast
business, | knew Odetics had the
automation expertise | needed. In fact,
[ would strongly recommend that any
chief engineer looking at cart machines
take that factory tour. Also, | knew

Odetics had already installed about 80
machines at other stations, so I called
some of those chief engineers. | didn’t
talk to anyone who wasn’t happy with
the Odetics machine.

Most of the engineers | talked to
emphasized the exceptional after-sale
service and support Odetics provided.
We found that out for ourselves when
our new machine was installed. The
training and support our operations
people got was efficient, thorough and
highly professional.

If you'd like to know about what the
Odetics cart machine has done for
KPHO, why not get some firsthand
information? Feel free to give me a call

at (602)264-1000."

Bill Strube, Director of Engineering
KPHO, Phoenix

Odetics Broadcast

1515 South Manchester Avenue, Anaheim, California 92802-2907 Ihone (800) 243-2001 or (714)774-2200

Circle (134) on Reply Card

wwwW_americanradiohistorv.com


www.americanradiohistory.com

Video with dimensions

By StereoGraphics

¢ Stereo 3-D system: combines a stereo 3-D camera by Kieta-
mi Electronics with viewing products from StereoGraphics; sig-
nals may be recorded and replayed on video monitors, large
screen projectors as well as through cable and broadcast chan-
nels; uses CrystalEyes wireless active glasses; ZScreen, LCD
panel with display controller and passive polarizing glasses;
camera system operates at 525-line, 120Hz vertical scan fre-
quency.

Circle (356) on Reply Card

Facilities security

By Thorn Automated Systems

¢ Firequest Plus: intelligent fire alarm system; enhanced with
loop control module to interface with addressable monitor and
control equipment; a 2-wire or 4-wire circuit handles 99 ana-
log fire sensors, 50 addressable monitor modules, 49 address-
able control modules and 10 fault isolator modules; allows cre-
ation of sensor groups and zones, as well as sensing for smoke.
Circle (414) on Reply Card

Uplink IDs

By Wegener Communications

e Model 1680 ATIS: automatic transmitter ID system, meets
FCC April "90 ruling requiring video uplinks to transmit an iden-
tification signal; unit modulates 7.1MHz subcarrier with ATIS
data to resolve interference problems; uses Morse code at 30-
second intervals; compatible with series 1600 mainframes.
Circle (427) on Reply Card

Audio cable products

By Whirlwind Music Distributors

¢ Accusonic: 1- and 2-conductor audio cable using pure cop-
per stranding with high-density braided shields; Accusonic+1
combines single conductor cable with MK series high-Z mic
cables: Accusonic+2 uses a 2-conductor cable for MK series
low-Z mic wiring.

e Line balancer/splitter: 1-channel low-impedance isolation,
splitter and line-level balancing device; incorporates TRSP-6000
transformer for response of 20Hz-20Kz with levels from —10dB
to +26dB.

* Micpower: phantom power supply for +12V to +18Vdc; two
9V batteries offer 50 hours operation for most electret con-
denser mics.

e MIDI cable tester: checks 5-, 3-conductor MIDI cabling;
9VDC battery operation with LED indicating cable condition.
Circle (417) on Reply Card

Time lapse VCR

By Javelin Electronics

* JR-4500: 4-head heliquad recorder in NTSC or PAL standards
permits noiseless playback; 24-hour NTSC mode includes ful-
ly usable audio (18-hour PAL mode); maximum record dura-
tion of 480 hours or 20 days in NTSC using special field ad-
vance mode (720 hours or 30 days in PAL).

Circle (384) on Reply Card
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THE BIGGEST
PENNY PINCHER
INRADIO
SINCE JACK BENNY.

Mr. Benny cer-ainly knew a gre=t
bargair wher he mrade one. And wvz think
hed ap-eciate th= brilliance of the Eargai-
priced “ascam ER-20 Broadcast Prccuctior
Record=t

The BRZ0is 2.ift tc do one thing—
broadcast preduction—and to doit exceed-
ingly wel. it's a nugged, relable 2trac< with
features tha: makaevery job easier =nd
more efficie:. Likeindependent reelsize
selectiar. Sglize block. Buit-in moriitor
speaker. iIndependent L/R -ecord for monitor-
ing on one track while recording in ync on
the other fo- over=_bs a1d voiceovers. Fader
start. And Guicx Cue witl Auto-Repeat.

The $Z,293* BR-20.'s got eva-ything
you ne2d in & broadcast productior: recorder.
Including a pricz even your statior manager
can live with.

Comesze it today 3 your neanest
Tascam deaex.

TASCAM.

%112,

2 Lt trmy -

A
o et

©1990 TEAZ Ame~ica, bhc. ?733 Telegraph Road
Montebelc, CA 308520 213/726-03C.
* Manufacurer's Suggest2c Retail Prece.
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When You've Only Got One Shot . . .

I

-
... You'd Better Have the Best.

Ned Hall, a top freelance audio technician who regularly works with the
CBS news program ‘48 Hours,”’ chooses Vega R-33A wireless systems
for crucial shots. Hall, who also works on other CBS news programs
including ‘60 Minutes,’” notes that much of his work **is really ‘off
the cuff.’ Most of the shooting that we do can’t possibly be done
again, so it’s got to be right the first time. With Vega products,
reliability is a given. I've never had any problems with their
equipment. I compared the R-33A with all of the major wireless
brands and nothing came close to providing the sound quality
and reliability it offers.”’

R-33A with DYNEX® III

The R-33A miniature receiver was designed for easy camera
mounting and provides exceptional RF performance. Its efficient design
offers 8-10 hours of operation from a single nine-volt battery or may be
powered via an adapter provided for use with camera power or any
10-14-volt source. Unequaled RF selectivity and interference rejection
are accomplished through the R-33A’s miniaturized helical resonator
filter, GaASFET RF amplifier and 10 poles of IF filtering. Additionally, the
R-33A’s DYNEX®IIl audio processing assures clean uncolored audio
reproduction. The signal-to-noise ratio is well over 100 dB, more than
adequate for tomorrow’s digital recording techniques.

When it comes right down to it, if your livelihood depends on the
reliability and performance of your wireless equipment, wouldn’t you
feel better knowing that you're using the absolute best system available?
Vega wireless, the choice of professionals the world over.

For additional information and literature, please contact James
Stoffo, Vega marketing specialist, at 1-800-877-1771.

II Vega

a MARK IV company

Vega 9900 Baldwin Place El Monte, CA 91734 1-800-877-1771  In Canada: 0613-382-2141

Circle (136) on Reply Card
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Synchronizer, delay system
By Hotronic

e rma————

¢ AL82-40: wideband frame synchronizer, combined with vid-
eo and stereo delay; approximately 6-second profanity delay
capability; 16-bit digital audio system corrects for audio delay
on satellite feeds; 40-frame capture permits slow-motion effects;
playback from memory at /4%, '/sx or /16X normal rates
as well as stepped frame or field playback; 4 xFsc sampling to
8-bit architecture.

Circle (380) on Reply Card

Enhanced efficiency
By Harrison Systems
¢ UHF transmitter upgrades: modifies existing transmitting
systems to use Klystrode or MSDC klystrons; results determined
by technology best suited for each station. Typical 110kW trans-
mitter annual operating cost can be reduced by $100,000.
Circle (377) on Reply Card
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Next month...
BROADCAST MANAGEMENT FOR 1990:

* Tenth Annual Salary Survey: Dividing the Pie

A comprehensive report on the salary and compensation levels
in the broadcast industry. Our 1990 report analyzes TV and ra-
dio salaries by title. The report also provides a profile of those
who work in the broadcast industry. A related article lists train-
ing courses available to engineers entering the broadcast business.

» Five Keys to Success in Broadcast
Engineering

Today’s broadcast engineers face challenges from all directions.
The skills that made them successful only a few years ago are
insufficient today. The modern technical managers must be skilled
in much more than the technical arena. This article outlines five
areas in which today’s engineers must excel in order to be suc-
cessful.

» Developing an Engineering Budget

Preparing an engineering budget is a difficult, but important task.
Developing a budget involves forecasting an unknown future,
based upon the fuzzy present. This article presents some tips
on how to accomplish the job.

L] ww\w.americanradiohistorv.com
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IProfessional servicesl

I Professional services I

TOWER NETWORK SERVICES

STROBE LIGHT REPAIR
DISCOUNT RATES
FLASH TECH / EG+G

* ¥ kNN

AH

il
I

Tiner

NATIONWIDE SERVICE

CONSULTING TELECOMMUNICATIONS ENGINEERS

(305) 989-8703

EVANS ASSOCIATES

AM-FM-CATV-ITFS-CELLULAR

216 N. Green Bay Road
Thiensville, Wisconsin 53092
Phone (414) 242-6000 Member AFCCE

Why not
run your
Business

Card here?

It's a
great way
to promote

your service
and increase
business,

all for
as low as
$110 per
insertion.

For
information
just call

Renée
Hambleton

at
(913) 888-4664

D. L. MARKLEY

& Associates, Inc.

CONSULTING ENGINEERS
2401 West Muss Ave.
Peona, 1llinois 61604

(309) 673-7511
Member AFCCE

K. BLAIR BENSON

Consuitant
Television Technology

23 Park Lane
Norwalk, CT 06854
203-838-9049

SMITH and POWSTENKO

Broadcasting and Telecommunications
Consultants
2033 M Street N.W., Suite 600
Washington, D. C. 20036

Communications Technology Consultants

(202) 293-7742

Robert J. Nissen

THE NISSEN GROUP, INC.

+ Port Washington, New York 11050

32 Ridge Drive
(516) 944-5477

ERIC NEIL ANGEVINE, PE.

consultant In acoustics
n studio

Stillwater, OK 74075

910 Lakeridge Drive
405-372-3949

405-744-6444

CALL US For New and Rebuilt

Radio Broadcast Equipment

AL
Electronics
(804) 974-6466

Trall - Ct Va. 22901

VIDEO TIE LINES —)

'LL}..II:1234Aux

Custom Patclg Bay Labeling
y

PATCH BAY DESIGNATION COMPANY
Div. of Giendaie Rubber Stamp & Printing Co., inc.
Telephone

P.0. Box 6278, Glendale, CA 91205
(818} 241.5585

4742 San Fernando Road
Glendale CA 91204

FAX (818} 507-5050

TEKNIMAX

TELECOMMUNICATIONS

DENNIS R, CIAPURA
PRESIDENT

11385 FORESTVIEW LM

SAN DIEGO. CA 92131 (619) 695-2429

A full service
company providing...
| « Consultation
« Engineering & Design
« Installations
* Training

Serving...
« Cable Systems
« Corporate Facilities
« Broadcast Facilities
« Teleproduction Facilities

'}_l:ast Coast Video Systems |

52 Ralph Street, Bellevile, NJ 07109 _(201) 751-5655

CHUCK JONES
ANTENNA SYSTEMS SPECIALIST
618:-564-2481

SOUTHERN ILLINOIS ANTENNAS

ROUTE 3 BOx 114
METROPOLIS IL 62960

BROADCAST DATABASE

dataworld

MAPS
Coverage/Terrain Shadowing
Allocation Studies - Directories
P.O. Box 30730 301-652-8822
Bethesda, MD 20814  800-368-5754

NETCOM (201)837-8424

NETWORK COMMUNICATIONS CONSULTANTS
931 TEANECK RD TEANECK, NJ 07666

STATE-OF THE-ART ENGINEERING FOR AUDIO & VIDEO

© FACILITY PLANNING
JAMES TRONOLONE
* SYSTEM DESIGN ENGINEER

* CAD SERVICES

VIR JAMES P.C.
CONSULTING ENGINEERS
Applications and Field Engineering
Computerized Frequency Surveys
3137 W. Kentucky Ave. — 80219
(303) 937-1900

DENVER, COLORADO
Member AFCCE & NAB

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
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Continued from page 150

er the Keynote Address on Saturday morn-
ing. Dr. Marvin Camras (lllinois Institute
of Technology)is the guest speaker for the
Honors and Awards Luncheon on Satur-
day. Harold Eady (HJE Communications)
is the guest speaker for the Fellows Lunch-
eon on Sunday.

AHDAS inducts
members

The Academy of High-Definition Tele-
vision Arts & Sciences (AHDAS) has in-
ducted 950 new members. The AHDAS,
the high-definition television equivalent of
the National Academy of Television Arts
& Sciences, is a non-profit corporation
serving the advancement of communica-
tions through HDTV. It was founded by
Syd Cassyd, founder of the Emmy Bestow-
ing National Academy of Television Pub-
lishing; Sam Bush editor of the HDTV
newsletter; and Robert Munoz, president
of Advanced Television Enterprises.

NAB has task force
study DAB

The NAB Radio Board has named eight
of its members to a special task force to
study the potential land-based uses of dig-
ital audio broadcasting (DAB), a radio tech-
nology that can deliver CD-quality sound
over the air.

DAB can be delivered over the airwaves
at a less expensive transmission cost to
broadcasters and produces a high-fidelity
sound. A primary focus of the task force
will be to study the economic effect of a
potential DAB terrestrial service on the
nation’s 12,000 radio stations.

The Radio Board prefers a land-based
or terrestrial DAB service over current
proposals that would create a national sat-
ellite system for distributing DAB sound.

CableLabs and MIT
research digital
compression

CableLabs has established a research
fund with MIT to support MIT in its study
and development of digital video compres-
sion. Work also will be done examining
exploratory approaches and any related
advancements in digital video compres-
sion that might benefit the cable industry.

The CableLabs digital video compres-
sion work will be performed at the Ad-
vanced Television Research Program at
the MIT Research Laboratory for Electron-
ics (RLE). The program is headed by Jae
Lim. The fund will pay for research, re-
lated support and the acquisition of cer-
tain proprietary rights.

BEN

I Classified l

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

Classified Display: $100 per column inch, per insertion,
with frequency discounts available. 1 inch minimum, 10
inches maximum per ad. Blind ads $40 additional. Read-
er Service number $50 additional. Spot color available for
$150 (color determined by pubiisher).

By-The-Word: $1.75 per word, per insertion. Initials and
abbreviations count as full words. Blind ads $40 addition-
al. Minimum charge $40 per insertion.

Contact Renée Hambleton, at (913) 888-4664, for infor-
mation on frequency and pre-payment discounts. To place
your classitied ad send your order and materials to Broad-
cast Engineering, Classitied Ad Mgr., PO. Box 12901, Over-
land Park, KS 66212.

HELP WANTED

HELP WANTED

STUDIO MAINTENANCE ENGINEER

WTEN/WCDC-TV the ABC affiliate in Albany NY is
searching for an expsrienced studio maintenance en-
gineer 10 join our excellent technical staff. Three years
studio maintenance background is preferred trouble-
shooting to a component level; Sony 1 and 1/2” VTR’s,
Sony camcorders and Grass Valiey switchers. Competi-
tive salary and benefits (health insurance, paid vacations,
holidays and 401k).

Send Resumes to WTEN-TV,
341 Northern Blvd., Albany, NY 12204,
Attn: Skeeter Lansing, Chief Engineer. EOE.

TELEVISION ENGINEERS

Turmner Broadcasting System, the lead-
ing News, Sports and Entertainment
system in satellite communications,
has career opportunities for engineers
with broadcast maintenance ex-
perience. These positions demand an
extensive background in television
engineering and at least two years of
training in electronics technology.
Turner Broadcasting System offers an
excellent benefit and compensation
program. Send resumes to:

Mr. Jim Brown, Engineering
Turner Broadcasting System, Inc.
One CNN Center
P. O. Box 105366
Atlanta, Georgia 30348-5366
404-827-1638

TBS 1s an equal opportunity employer.

experience desirable.

M/F/H/V. Also, we maintain
a drug free workplace and
perform pre-employment
substance abuse testing.

TECHNICAL
SUPPORT ENGINEERS

SONY, the recognized leader in Broadcast and Professional technologies,
is currently seeking qualified Technical Support Engineers throughout the
U.S. In addition, SONY will be expanding its Cypress, California cus-
tomer service operations to meet the growing Southern California market.
As a result of this expansion, SONY has several positions available for
Technical Support Engineers to join their Cypress Customer Service team.

We seek those rare individuals who can combine technical expertise with
above average communication skills and a dedication to the customer. The
ideal candidates will have experience in the repair, maintenance and
servicing of Broadcast and Professional Video Products with knowledge
of digital recording, digital video effects, CCD cameras, or opto-electron-
ics a plus. An appropriate technical education (BSEE/AA) or equivalent

SONY offers you the challenge of working for an industry leader and the oppor-
tunity to develop your technical skills on state-of-the-art equipment. In addi-
tion, we have an excellent salary and benefits
package. For immediate consideration, please send
your resume, indicating geographic preferences,
to SONY CORPORATION OF AMERICA,
Professional Staffing, Dept. BE1, 677 River Oaks
Parkway, San Jose, CA 95134. We

are proud to be an EEO/A A employer

SONY.

Technology Never Looked So Good.
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HELP WANTED

HELP WANTED HELP WANTED

ASSOCIATE DIRECTOR, WASHINGTON OPERATIONS.
Major market news bureau seeks Associate Director to as-
sist in broadcast production facilities and personnel. Mini-
mum 5 years experience. Operations/Production, as well
as technical training, required. BS degres in engineering
or equivalent preferred. Knowledge of business or finance
beneficial. Send resume and salary requirements to: Broad-
cast Engineering, PO. Box 12901, Dept. 717, Overland Park,
KS 66212. 09-90-1t

ATTENTION: HIRING! GOVERNMENT JOBS—YOUR
AREA! Many immediate openings without waiting list or
test! $17,840-$69,485, Call (1) 602-838-8885, Ext. R-13464.

09-90-1t

FACULTY-TECHNICAL INSTITUTE: BROOKLYN; to super-
vise production operations of TV/Radic Department; to
teach editing (2", %", 1inch) and electronic graphics (Chy-
ron & AVA) at graduate school tevel. Bachslors in TV pro-
duction and one year TV engineering experience required.
5 day, 35 hour week, $31,272, per annum, Send lstter or
resume in duplicate to ST#134, Room 501, One Main Street,
Brooklyn, New York 11201. 09-90-1t

SYSTEM ENGINEER needed for analog component post
production facility. Knowledge of D-1 helpful. Must possess
strong interpersonal and troubleshooting skills. All replies
confidential. Send resume to Chief Engineer, Framerunner,
Inc., 1995 Bway., New York, NY 10023, 09-90-1t

BROADCAST TELEVISION ENGINEER: Oral Roberts
Evangelistic Association’s Television Production Depart-
ment is currently seeking an individual with the following
qualifications. *5 years experience in maintaining broad-
cast video switchers. *One inch and betacam video tape
machine experience. *Video tape editor experience.
sTerrestial microwave and satellite uplink experience pre-
ferred. *Ability to troubleshoot to component level. Com-
prehensive benefit package available. Please send resume
to OREA, Attn; Personns! Department, PO. Box 2187, Tul-
sa, OK 74171, EO.E. 09-90-1t

AM/FM RADIO STATIONS require (1) Maintenance En-
gineer with good RF and studio maintenance skills, FCC
General Class or SBE Certification required. Please send
resume with salary history to: Beverley Osborne, Person-
nel, Inner City Broadcasting Corp., 801 Second Avenue,
New York, NY 10017. 09-90-1t

ASSISTANT CHIEF ENGINEER with five years experience
on UHF-TV transmitters and studio equipment, located in
the beautiful Northwest, EOE. Send resume to Manager,
KTBW TV-20, 1909 So. 341st PI., Federal Way, WA 98003.
FAX 206-874-7432. 09-90-2t

CHIEF ENGINEER for Top 40 FM and DA AM in Fort Wayne,
Indiana, Must have extensive analytical troubleshooting and
repair skills for all types of radio broadcast equipment. Po-
sition will require leadership abilities and interaction with
other staff members on a daily basis. This is a first-class
Radio Group operation with quality people and top notch
equipment. Send resume and salary history to Director of
Engineering, Federated Media, P.O. Box 2500, Elkhart, IN
46515, 09-90-2t

BOSTON BASED production/broadcast operation, continu-
ing to expand, is looking to fill a newly created position:
TECHNICAL OPERATIONS SUPERVISOR. This position
would answer to the Operations Manager and overses the
daily operational activities of areas such as post produc-
tion, video operation, tape room, and control room, main-
taining standards set by a small team of technical
specialists and the Chief Engineer. Successful people-
management experience is a priority, we strongly empha-
size a supportive management style. Also a must is exten-
sive operational/technical experience with state-of-the-art
equipment. Must be well versed in advanced technologi-
cal production techniques and able to communicate this
through training and advising. Send responsss to: Broad-
cast Engineering, Dept. 718, PO. Box 12901, Overland Park,
KS 66212, 09-90-1t

BOSTON BASED production/broadcast operation, continu-
ing to expand, is looking to fill a newly created position:
SATELLITE COORDINATOR/OPERATOR. This Engineer-
ing Department position would be responsible for the or-
dering, coordinating, and billing of daily international news
and programming feeds. Position also includes assisting
in the technical operation of satellite transmit and receive
facilities. Must be skilled in booking procedures for both
domestic and international feeds, with an emphasis on the
international. Some technical operations experience would
be helpful, but is not required, provided there is a desire
to learn. Send responses to: Broadcast Engineering, Dept.
718, PO. Box 12901, Overland Park, KS 66212, 09-90-1t

POSITION ANNOUNCEMENT
—————— B ENGINEER TV-RADIO (SALARY: $42,938- $45,842)

Responsible for the mantenance of calor TV Studio and small lormat (1/2", 3/4") color equipment and a campus-wide RF disiribulion system Responsible

for maintenance of TVRO Sateliite System The applicant will maintain a Class A FM station, do yearly proof of performance testing ( as well as design new

e TV and radio systems). Responsible for the repair of oiher media equipment, maintenance of additional college electronic equipment Ability lo work with @
E diverse studentAaculty/administration population Some evening and weekend work 1S required

QUALIFSCATIONS Demonstrated ability and several years appropriale experience in maintenance of il aspects of radio audio and TV equipment

— (0 prEhENSive knowledge of FM radio station and engineenng tunctions. Bachelor's degree with either SBE Cerihication or FCC General Class License

Masters Degree inEngineeringor arelated fi itherher SBE Certification or FCC General Class License Competifive salary and excellent benefits

Send cover letter, resume, names, addresses and telephone numbers of thiee references postmarked by October 15, 1390 1o

v Harold Bellinger, Affirmative Action Office
A Nassau Community College
Garden City, NY 11530 - 6793

AFFIRMATIVE AOTHMEGUAL OPPORTUMITY ENPLOYER

DUE TO EXPANSION of facilities, Atlantic Video is looking
VIDEO ENG'NEER for qualified Maintenance Enginesrs to fill several open-
The Savannah College of Art and Design seeks ap- ings. Qualifications should include Associate Degree and/for
plicants for a full tire Video Engineer in an expand- 3 years experience with broadcast equipment. Computer
ing fully equipped Video Department, beginning Oc- networking literacy a plus. Please send resumes to Willy
tober, 199%, The College offers BFA & MFA degrees Halla, 650 Massachusetts Ave., NW., Washington 20001.
in Video Productior for the Corporate/Educational 09-90-1t
& Industral markets. Applicagts must have ex-
perience in equipment repair and maintenance, sys-
tem and studio design, and the ability to refate to STUDIO MAINTENANCE ENGINEER
non techrical persannel. Salary is based on ex- Connecticut Public Broadcasting is seeking an
perience. Send cover letter, resume, and references experienced studio maintenance engineer to join our
to: egginlgering depan;‘nent ir;‘ Etamflo:jd, C1; t:\ppl(;can}
Robert G. Nulph should possess a thorough knowledge of broadcas
; equipment including, but not limited to: Sony 17, %",
Chairman \Fl’i%eoBDepaament, SCAD 2" video tape equipment, Chyron character generator,
. 0. Box 3146, Abekas DVE, GVG 200 switcher, RCA TK-47 cameras,
Savannah, GA 31402 EOEAA and Ampex AVC-33 switcher. Requirements include a
solid electronics background and at least five years
CHIEF ENGINEER—Alabama Network Affiliate seeks experience in studio maintenance. Qualified applicants
“hands-on’’ Chief Engineer. Experience with VHF trans- should send resume to:
mitters, ENG microwave systems, and one-inch/beta tape Don Lamy C.E.
formats is required. Must function as a team player in ag- Connecticut Public Broadcasting
gressive news environment. Equal Opportunity Employer. 250 Harbor Drive
Qualified applicants apply to Broadcast Engineering, Dept. Stamford, CT 06904 EOQE
716, PO. Box 12901, Overland Park, KS 66212, 09-90-1t

CENTRAL INTELLIGENCE AGENCY

Broadcast
Engineers

The Central Intelligence Agency  complete medical and security
is seeking Broadcast Engineers processing including a poly-
experienced and skilled in the graph interview. To apply, send
design, construction and main- resume to: Personnel Represen-
tenance of AM/FM/SW broad- tative (DJ21), P.O. Box 1925,
cast stations. Knowledge of TV Washington, D.C. 20013. We will
systems is desirable. Applicants respond within 30 days to those
should be self-motivated, hands-  judged to be of further interest.
on types and must be willing to The CIA is an Equal Opportunity
travel internationally. Minimum Employer.

requirements include a BSEE
and 5 years experience as an
Engineer in the broadcast field.
Senior SBE certification is also
desirable.

Positions require U.S. citizen-
ship. Must also successfully

September 1990 Broadcast Engineering

www americanradiohistorv com

173


www.americanradiohistory.com

174

l Classified I

—_—

HELP WANTED

HELP WANTED

FOR SALE

SOUTH CAROLINA
EDUCATIONAL TV NETWORK

is searching for an experienced Technical Project
Manager to assist in the planning, design, and im-
plementation of TV and Radio engineering projects
with specific emphasis on satellite and fiber optic sys-
tems. Requires extensive experience in and knowledge
of: transmitters, microwaves, antennas, and satsllite
systems; studios, recording, editing, video and pulse
distribution systems; and accepted technical stan-
dards. Requires degree in engineering and four years
related experience or 8 years of design experience. Sal-
ary range $32,895 to $49,342. This new position will
assist in providing technical support for the production
of Educational TV Programs for statewide and nation-
al distribution and will have a rare opportunity to par-
ticipate in the move to a new $18,000,000 production
center next year. Many employee bensfits offered in-
cluding paid hospitalization, dental, and life insurance
plan; three weeks annual leave plus 12 State Holidays.
EEO. Address all inquiries to:

South Carolina
Educational TV Commission
Personnel Department
Post Office Drawer L
Columbia, S.C. 29250
(803) 737-3457

KTVATV IS SEEKING A TECHNICAL DIRECTOR/MASTER
CONTROL OPERATOR. Individual must be an experienced
technical director and also be able to perform some mas-
ter controf and light production duties. Send resumés to
Chief Engineer, KTVA, 1007 W. 32nd Ave., Anchorage, AK
99503. EOE. No phone calls please. 08-90-2t

FOR SALE

AUDIO LINE
MONITOR/BRIDGING
SWITCHER

DEMO & USED EQUIPMENT BROKER
Hundreds of items listed up to 70% off!!

1" VTR's-Ampex VPR-80/TBC-80—$21,000; VPR-2B/TBC-2B—
$16,000; Sony BVH1100/BVT-2000—$14,000; Hitachi HR-
200E/TBC—$10,000; Sony BVH-1000/BVT-1000—$8,700. BETA-
CAM & M2 Sony BVW-40—$12,500; BVW-10—8$7,000; BVW-
25—85500; JVC KR-M800 (demo0)—$5,750; KR-M820
(demo)—$7,100; KR-M460—$7,055, Panasonic AU-600
(demo)—$14,999; AU-400 (demo)—$5,750. CAMERAS Ikega-
mi HK-357 triax w/40X & tripod—$55,000; HL-79EAL's—from
$10,000; Sony BVP-50/13X—$17,600; Hitachi Z-31 3 camera
package, w/22X lens—$20,000; 3) Sharp XC-800 triax camera
package, studio w/lens—$50,000. CHARACTER GENERATORS i \
Chryon 4100EXB 2 channel—$38,000; Chryon 4200 2 channel
w/motion—$51,000. DIGITAL EFFECTS Ampex AD0-3000 3D,
Rot./persp.—$31,000; Abekas A-52, 2D-$14,000; Microtime ACT-
1, 2D—810,200. NEW PRODUCTH! Eyes & Ears 24” Paraholic
Mic Receptor increased sweet spot while decreasing ambient
noise—$1,275. LET US SHOP FOR Youll!

PROVID SUPPLY CORP.  ANDY TURNER  (708)215-9010

e

TRANSMITTER SUPERVISOR

SC Educational Television WRLK
Columbia, South Carolina.
Supervisor for UHF Transmitter with four operators, includes
FM and Weather transmitters and remate control of three oth-
er sites. Applicants need TV and FM transmitter operating and
maintenance experience. Salary Range - $24,385-$36,577 de-
pending on experience. All applicants must call or write for a
standard application form. (SC ETV, 2712 Miliwood Ave., Colum-
bla, SC 29205, 803-737-3457.

CONSULTING ENGINEERING FIRM

based in San Francisco and specializing in AM-FM-
TV broadcasting, CATV, and microwave systems needs
competent, personable, self-assured associate. BS in
engineering essential, higher degrees desirable. Sys-
tems design, FCC applications, forensic engineering,
some field work and travel. P.E. registration essential
but may be obtained later. Salary commensurate with
qualifications and experience. Enjoy the benefits of
a small specialized professional firm with an estab-
lished nationwide practice. All replies confidential.
Send resume to Hammett & Edison, Inc., Box 280068,
San Francisco, California, 94128.

TV MAINTENANCE ENGINEER

needed for a national Christian studio post production
satellite uplink facility. Three years component level
maintenance experience. Ampex, AVC, ADO, VPR-3,
Beta, Scientific Atlanta Uplink. Positions available in
San Diego and Dallas. Competitive salary and bensfits
(Paid vacations, holidays, incentive programs, medi-
cal & dental insurance) with an exciting organization.
Send resume to: Personnel Dept., Word of Faith, PO.
Box 819099, Dallas, TX 75381-9099

 Accurately measures the signal levels and qual-
ity of multiple audio sources, mono or stereo.

* Both standard VU ballistic and fast acting peak
response metering of individual or multiple in-
puts or outputs.

* High quality Power Amp for headphone or ex-
ternal loudspeakers.

* 8 and 16 channel mono units have built-in
speaker.

 Independent balanced line amplifier output with
level control.

* Silent electronic switching, interlocked standard,
non-interlock optional.

* Remote control and unlimited input expansion
available.

A Portland Instument Company
Glendale, CA

. ROM
Fax: 818-240-1828

FOR SALE

700 feet G-5 stainless guyed
tower. Erected September 1989,
Currently standing in northwest
Florida and in excellent condition.
Best offer. Send proposals to:

Buford Television, Inc.
P. 0. Box 9090
Tyler, TX 75711

ATTN: Kay Monigold

FACTORY DIRECT | |

Custom Acoustic Custom Studio
Cases Foam Stands Furniture
1
b S

Request Catalogue 800-343-1433, 516-563-0633

Island Cases, 1121-20 Lincoln Ave., Holbrook NY 11741

CORPORATE VIDEO ENGINEER: EG&G Energy Measure-
ments, Inc., a prime contractor to the U.S. Department of
Energy in Las Vegas, Nevada, has an immediate opening
in the video production area for a Video Engineer to de-
sign, fabricate, and install various types of complex broad-
cast video and audio systems as well as other specialized
imaging systems and interfaces. Desired qualifications in-
clude a BS in Electrical Engineering, four years' experience,
and a general class radiotelephone license. Send resume
to: EG&G Energy Measurements, Inc., Pat Ullom/32-90, PO.
Box 1912, Las Vegas, NV 89125. EOE. 09-90-1t

TELEVISION MAINTENANCE ENGINEER. For Camrac
Studios in Reno, Nevada. Experience required for 3-tube
& chip cameras, switchers, 1", BETA-SP, 3 & Y2 inch dupli-
cators, graphics, ADO, stereo audio, multi-track, terminal
equipment and general maintenance. Computer experience
an asset. Join our team for clean air, blue skies, skiing at
Lake Tahoe with good benefits and career opportunity. Sal-
ary commensurate with experience. Send resumé & cover
letter to Jim Mitchell, 1775 Kuenzli Lane, Reno, NV 89502,

09-90-1t

Broadcast Engineering September 1990

DEMO & USED EQUIPMENT BROKER
Hundreds of items listed up to 70% off!
MOBILE TRUCKS 40 foot, KU Band, Equipped—
$275,000. 38 foot TV trailer, 20 years old, good shape—
$55,000. 29 foot, 1980 Chevy w/Winnebego; partially
equipped—$OFFER. 24 foot, 1981 Ford chassis, partial-
ly equipped—$OFFER. 18 foot, 1979 Ford £350 w/Gru-
man, partially equipped—S$OFFER. 1987 Ford Cutaway
w/Gruman body—S$OFFER. 1985 Ford w/Ambulance-style
body, 42’ mast—$49,000. 1979 Chevy 3/4 ton van,
equipped w/cams, cg, 3/4", audio—$OFFER. 1979 GMC
chassis wiambulance body, military spec—$OFFER. 1978

Chevy Stepvan w/air & partially equipped—$39,900.

SYSTEMS 1. 1"/Betacam Suite-BVH-2000, BVW-40/15,
EMME, GVG100, Scribe, NEC System 10, monitors, au-
dio, sync & test—$195,000. 2. 1"/Betacam Edit System-
BVH-1000/BVT-1000, BVW-60 BVW15, BVE-3000A editor,
C/L 6139, 2)V0-5800 w/IF—$59,500. 3. 1" A/B Roll-
3)VPR-1C (updated to 2B), CMX-340x, Ampex 4000H
switcher, Ramsa WRTB20 audio mixer—$49,995.
4. Betacam A/B Roll-BVW-40, 2) BVW-15, BVE-3000 Edi-
tor, Chyron RGU-2, Yamaha audio mix, mon., test—
$55,000. 5. U-Matic A/B Roll-VO-5850, 2) i0-5800, Com-
mander Il editor, Echo SE-3, 2)Y-688 TBC's, CG, mon.,
test, aud.—$27000. 6. U-Matic A/B Roll-V0-5850, 2) VO-
5800, Convergence ECS-103C, 2)Harris TBC's, JVC KM-
%COOO('; 3)Sony mon., Chyron VP-1, Fast Forward F200

R/G.

LET US SHOP FOR YOUM!

PROVID SUPPLY CORP. ANDY TURNER 708-215-9010

www americanradiohistory com

HIGHEST PRICES for 112 Phase Monitors, vacuum capa-
citors and clean, one kw or greater powered AM and FM
Transmitters. All duty and transportation paid. Surplus
Equipment Sales, 2 Thorncliffe Park Dr., Unit 28, Toronto,
Canada M4H 1H2, 416-421-5631. 6-89-tfn

FOR SALE: Tubes 3CX1500A7, 4CX250B, 4CX5000A,
4CX3000A, and more. We carry Ig. inventory, all major
brands (EIMAC, AMPEREX, RCA) Call Stew 1-800-842-
1489. 01-80-12t

COPPER! All sizes of wire and strap for AM, FM and TV.
Construction, counter poise, grounding. (800) 622-0022.
08-90-8t

SONY 1''—1100s and 1100As. ewith or without DT or TBC.
*$7,500 to $16,500—30 day Warrantee. Also—TK-28 and
spare parts and modules, TBCs, monitors, and Sony DXC-
3000. We buy clean late model equipment. (609) 786-1709.

09-90-1t

TEKTRONIX 1450 DEMOD with VHF Tuneable Downcon-
verter. $12,500. 916-636-8448. 09-90-2t

TURNKEY TV PRODUCTION FACILITY for sale by owner.
Complete production & post production, sound stage, A-B
roll, off-line edit. Asking $750K. Includes 2 family house.
Many, many extras. Must see. Principles only. Famavision,
718-273-1780. Staten Island, New York. 09-90-1t

TUBES—3000 types in stock. We specialize in receiving
and audio tubes and can supply many types of industrial
and transmitting tubes. Tube inventories purchased. Cali
or Fax for quotes or complete catalog of tubes and parts.
Antique Electronic Supply, Tempe, AZ. Phone 602-820-5411
or Fax 602-820-4643. 09-90-3t
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Aduvertising sales offices

NEW YORK, NEW YORK
Diane Gottlieb-Klusner
Telephone: (212) 332-0633
Telefax: (212) 332-0663
Mike Trerotoli

Telephone: (212) 332-0632
Telefax: (212) 332-0663

888 7th Avenue, 38th Floor
New York, NY 10106

CHICAGO, ILLINOIS
Vytas Urbonas
Telephone: (312) 435-2361
Telefax: {312) 922-1408
55 East Jackson

Suite 1100

Chicago, IL 60604

SANTA MONICA, CALIFORNIA
Herbert A. Schiff

Telephone: (213) 393-9285
Telefax: (213) 393-2381

Jason Perlman

Telephone: (213) 458-9987
Telefax: (213) 393-2381

Schiff & Associates

501 Santa Monica Bivd, Ste. 504.
Santa Monica, CA 90401

OXFORD, ENGLAND
Nicholas McGeachin
Intertec Publishing Corp.
Roseleigh House

New Street

Deddington

Oxford OX5 4SP
England

Telephone: (0869) 38794
Telefax: (0869) 38040
Telex: 837469 BES G

TOKYO, JAPAN

Mashy Yoshikawa

Orient Echo, Inc.

1101 Grand Maison
Shimomiyabi-Cho 2-18
Shinjuku-ku, Tokyo 162, Japan
Telephone: (03) 235-5961
Telex: J-33376 MYORIENT

FREWVILLE, SOUTH AUSTRALIA
John Williamson

Hastwell, Williamson, Rep. Pty. Ltd.
109 Conyngham Street

Frewville 5063

South Australia

Phone: 799-522

FAX: 08 79 9522

Teiex: AA87113 HANDM

CLASSIFIED ADVERTISING
OVERLAND PARK, KANSAS
Renee Hambleton

PO. Box 12901

Overland Park, KS 66212
913-888-4664

gllll

Want more
information on
advertised
products? Use the
Reader Service
Card.

I C'lassiﬁed I

CAPACITORS OVERNIGHT
* Power Supply—computer grade: up to 450VDC
* Transmitting - MICA — Sangamo, Cornell-Dubilier
* 0il Filled — Non-PCP Oval, Rectangular

1-800-323-0460 FAX 1-802-425-3664
Kellner Electronics, Inc., Charlotte, VT 05445

Portable Sound Panels

e |solate specific areas

* Many sizes and options

« Panels start at $19.95/ea.
Complete w/foam

Island Cases Write for free catalog
1121-1 Lincoln Ave., Holbrook, N.Y. 11741
800-343-1433 » In N.Y. 516-563-0633
- - B W 8 u N 8 N BN N |

Dcooe TC-1
TIME CODE READER

* Reads Time Code from 1/50 - 50x speed
* Reshapes Time Code for copying
¢ 60 hz sync from 24 or 30
frame code 3395

DENECKE, INC.

5417-B Cahuenga Bl,, No Hollywood, CA 91604
(818) 766-3525 « FAX (818) 766-0269

Tremendous Savings Post Production Equipment

o Vory Low Hours » Unbeatable Prices  Must Sell This Month
Alta Centaurus Dual TBC/S-VHS Switcher w/Effects Under Warranty
* Paltex Abner/Time CodefTabfe Top/2 JVC VTR Cables/3 Sony BVU
Series R-SIDS » Chyron Chameleon Art System w/VP-2 Capture

Cable » Ramsa & Input Audio Mixer
Please. Serious Inquiries Only

RBF VIDEO SERVICES
David Bien ¢ (714) 855-3656

SERVICES

WE PLACE ENGINEERS

CHIEFS, ASST. CHIEFS. MAINTENANCE
TECHNICIANS. SATELITE AND XMITTER
America’'s Leading Source For A Decade
(TV STATIONS, POST PRODUCTION, MFG.)
PHONE ® RESUME -- Mark Kornish

m key systems

international, inc,

479 Northampton Street
Kingston, PA 18704
Phone (717) 283-1041

Fax (717) 287-5889

Employer
Paid Fees

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.

6-79-tfn

UHF KLYSTRON TUBE REBUILDING, SAVE 50-76% on
External/Integral cavity Klystrons. New tube warranty. Ma-
jor market stations use our services. CALIFORNIA TUBE
LABORATORY. For full details (901) 324-4480 or (805)
995-1072. 04-90-6t

www americanradiohistorv com

TRAINING

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

05-90-tfn

EQUIPMENT WANTED

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

04-90-ttn

COMPUTER SOFTWARE

IBM PC AP/UPI WIRE CAPTURE SOFTWARE. Key fea-
tures: Captures ANPA low/high speed wires. Sorts wire to
DOS 3.2 or 3.3 directories. NETWORK Compatible Novel,
3COM, etc. Special directory viewing software, keyword
SEARCHING, file archiving, transiates data to ASCH for-
mat, compatible with wordprocessors, Eliminates need for
printers, helps to automate the newsroom. Contact: Porter
Communications, 579 DW. Highway, Merrimack, N.H.
03054. Tele: 603-424-4161. 05-90-12t

SERIAL DATA CAPTURE TO DISK IN BACKGROUND ON
1BM PC. Collect data from multiple asynchronous ports to
individual files while running foreground programs. Elimi-
nates printers. $35. Source code, $380. Satisfaction guaran-
teed. Charles Whitlatch, 901 W. Mohawk Lane, Phoenix,
AZ 85027. 08-90-2t

SITUATIONS WANTED

MOBILE EIC—VIDEO/MAINTENANCE ENGINEER,
S.NV./E.N.G. ENGINEER. 17 years broadcast experience
including major television network and nationwide mobile
production facilities. FCC licensed/SBE Senior Television
Certified. For resume and information: (201) 494-9443.

09-90-3t

For
Classified
information
Call
Renée
Hambleton
(913)
888-4664
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Page
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Abekas Video Systems . . . . . ....33
AKG Acoustics, Inc. . ... ... .. 45
Alta Group, Inc. . ... ... ... ... .. 92

Amek Systems and Controls, Ltd. 135

Ampex Corp.

(AVSD). ..... ... .. 56-57,119,121
Ampex Recording Media .. ... .. 153
Arrakis Systems, Inc. ... ... .. .. 21
Audio Accessories, Inc. ... ... .. 160
Audio Animation. ... ... ... ... 89,91
Audio Precision . .. ... ... . ... ... 13

Audio-Video Engineering Co. . . .. 102

Auditronics, Inc. ... ... 123
Autopatch, Div. of XN Technologies156
Avitel Electronics Corp. . ... .. .. 160
Barco Industries, Inc. .. ... ... .. 107

Belar Electronics Laboratory, Inc. 146

Belden Wire and Cable . ... ... .. 65
Benchmark Media Systems .. .. .. 74
BerCy samsase mom = g 4 137
Bradbury Porta-Pattern . .. .. .. . 165
Broadcast Electronics, Inc.. . ... .. 11

Broadcast Video Systems, Ltd. .. 102
BTS Broadcast Television

Systems .. ........ .. ... 151,158
BTS Broadcast Television

Systems ...... .. ... ... ... 159
Canare Cable, Inc. .. ........... 55
Canon USA, BCTV Lenses ... .. 133
CEL Electronics, Inc. ... ... ... . 71
Chrontrol ... ... ... .. .. .. .. .. 32
Clear-Com Intercom Systems. .. .. 81

Computer Assisted Technology .. .32

Conex Electro Systems . ... ... .. 34
Cycle SAT ... ... ... ... 131
Denon ... ... ... .. . .. ... .. 97
Di-Tech, Inc. ....... ... ... ..1BC
Dolby Labs, Inc. .. ... ... .. .. .. 43
Drake Electronics Ltd. ... ... ... 100
Dynair Electronics, Inc.. ... .. .. 59
EEV, Inc. ... .. ... ... 111
Electro-Voice, Inc. . .. .. .. 170
Ergo Industries, Inc. . ... ... ... 119
ESEl. zapzmmaar 3258 & 226w 34
Fast Forward Video. ... ... . ... . 128
For-A Corp. of America. . . . 101
Fujinon, Inc. ......... .. ... .. .. 37
Garner Industries . ... ... .. ... . 62
German American Chamber

of Commerce. ... ... .. ... . .. 162
Grass Valley Group, Inc.. .. ... .. .. 9
Harris Corp. . ... .. ........ . .... 27
Hedco ........ .. ... .. .... . .. 117
Hitachi Denshi America Ltd. ... ... 3
I-Den Videotronics Crop. .. ... .. 108
lkegami Electronics, Inc. .. ... .66-67
illbruck .. .......... ... .. ... . IFC
Intraplex, Inc. . ..... ... ... ... 140
ITC-International Tapetronics Corp. 53
Jampro Antennas, Inc. ... ... ... . 38
Jensen Transformers, Inc. . ... . .. 34

JVC Professional Products Co. .. .19

K&H Products, Ltd. .. ... ... . . 104
Lanier ... ... . ... ... ... 139
Leader Instruments Corp .. .. . 115
Lectrosonics, Inc. .. ... ... ... 44
Lexicon, Inc. .. .. .. ... .. . ... 145
3M Pro Audio/Video Products ... .29
Magni Systems, Inc. .. ... .. .. .. 109
Maxell Corp. of America . .. . 154-155
Microdyne Corp. . ...... ... .. . 125

l4d indexl

Reader
Service Advertiser
Number Hotline
19 ... 415/369-5111
.......415/351-3500
59 .. ... 408/297-2582
97 ...
...... 800/25AMPEX
113 ... .415/367-2911
12 ... 303/224-2248
85 ... .. 603/446-3335
58 ... .. 615/689-2500
8 ... .. 800/231-7350
78 ... .. 516/546-4239
89 ... .. 901/362-1350
115 ... .509/235-2636
84 . ... .801/977-9553
72 ... 404/590-7900
140 ... .215/687-5550
. & I 800/BELDEN4
47 .. .800/BNC-HMRK
98 ... .. 818/841-3000
131 ....913/780-4844
7 ......217/224-9600
79 ... 416/764-1584

108,118 800/962-4BTS

119 .. ..800/962-4BTS
36 ... .. 818/365-2446
96 ... .. 201/816-2900
45 .. .. .800/325-CEL1
A7 mam . 800/854-1999
52 .. ... 415/527-6666
18 ... .. 212/360-2591
105 .. ..206/734-4323
95 . A% 800/622-1865
65| ; gea i 201/575-7810
2\ prae 516/667-6300
24 .. ..415/558-0200
67 ... .. 615/254-7400
37 i 619/263-7711
7% ... 914/592-6050
136 ....616/695-6831
125 ... .714/632-7045
30 ... .. 213/322-2136
92 ... .. 714/852-8404
68 ... .. 213/402-5391
il v pe 3 201/633-5600
39 .....800/228-0275
128 ... .212/974-8836
6 p e 916/478-3000
13 adatn 800/4HARRIS
82 ..... 800/433-2648

....... 800/645-7510
73 ... 800/874-IDEN
- 201/368-9171
) IR 804/358-3852
141 ... .508/486-3722
34 .. ... 800/447-0414
22 ... .. 916/383-1177
129 .. ..213/876-0059
11 ... 800/582-5825
81 ..... 802/442-8171
99 .. ... 800/852-2679
86,87 .. .800/645-5104
25 ... 800/821-1121
104 ... .617/891-6790
14 . 800/328-1684
74 .. 503/626-8400
114 av e e
90 ... .. 904/687-4633
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Midwest Communications Corp . .. .1
Mohawk Wire & Cable .. ... ... .. 74
Moseley Associates, Inc. .. ... .. 166
Myat. ... ... ... .. ... ... .. .. 46
N Vision. ... ... ... 152
Nesbit Systems, Inc. . ... ... .. ... 86
Nikon Corporation. .. ... ... .. ... 5
North Hills Electronics, Inc. ... ... 30
Nova Systems, Inc. .. .......... 110
Odetics, Inc. ......... ... .. .. 168
OKI Electric Industry Co., Ltd. . . . 149
Opamp Labs, Inc. ......... ... 119
Orban, Div. of
AKG Acoustics, Inc. ...... ... 7,17
OtariCorp.. ................... 15

Panasonic Broadcast Systems Co. 35
Panasonic Pro Industrial Video .82-82

Pesa America .. ... .. ... . ...103
Philips Export BV. ... ... ... ... .. 78
Pirod ... ... .. ... .. .. .. . ... 164
Polyline Corp. .. ........... .. .. 96
Prime Image Inc. . ..... ... .. . .. 39
Quanta Editing Systems . . ... .. .. 99
Ramsa/Panasonic ... ........ .. 93
Rohde &Schwarz ... ... .. .. .141
Ross Video, Ltd. ........ ... .. .. 87
RTS Systems, Inc........... ... 118
Sachtler Corp. of America . ... . .. 69
Sanix Corporation ... . ..... ... .. 96
SBE National Convention . ... ... 120
Schmid Telecommunications . . . . . 47
Sennheiser Electronic Corp. ... .148
Shure Brothers, Inc. . ... ... ... .. 95
Sierra Automated Systems .. .. .. 128
Sierra Video Systems . ... .. .. .. 104
SMPTE 5. .rwae . 5c aiWand ey dades 122
Snell & Wilcox, Inc. ............ 75
Solid State Logic Ltd. ... .. ... .. 163

Sony Communications Prod./
Broadcast Div. . .24-25,40-41,72-73

Sony Communications/Broadcast

...................... 48A-48H
Sony Communications/Broadcast

Products. .. ..... ... ... .. .. 85
Sony Pro Video Tape ... ... . .. 60-61
Standard Communications . . . . .. 129
Standard Tape Laboratory, Inc. . .119
Stantron/Unit of Zero Corp. . ... 150
Switchcraft, Inc. . ... ... 63
Tascam, Div. TEAC Corp.

of America ............. 167,169
Tektronix, Inc. ... ........ 77,105,157
Telemetrics, Inc. . ... ... .. ... .. 79
Thomson Video Equipment . .. .. 113
Toshiba/VSG . ... ... .. ... . .. 127

Total Spectrum Manufacturing, Inc. 31

VarianMed . ..... ... ... ... ... 161
Varian TVT Ltd. .. .......... ... 147
Varian, CED

(Continental Electronics) ... .. .. 52
Vertigo Recording .. .. ......... 121
VidVideo. .............. ... .. 156
Videotek, Inc. . ... ... ... ... 51
Vinten Equipment, Inc. ... ... ... 143
Ward-Beck Systems, Ltd. .. ... BC
Winsted Corp. .. ..... ... ... .. 140
Wohler Technologies, Inc.. .. .. .. 146
360 Systems . ... ... 54
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Reader
Service
Number

Advertiser
Hotline

800/543-1584
800/422-9961

. .805/968-9621
.201/767-5380

609/799-1482
516/222-0200
516/671-5700

...203/693-0238
.. .800/243-2001
...213/245-7708

..213/934-3566

..800/227-4498

415/341-5900
201/348-7336
800/553-7222
305/556-9638

..800/882-NTSC

..219/936-4221

708/298-5300
408/867-6519
801/974-0992
714/895-7277

317/842-0394
201/530-8555
203/434-9190
708/866-2553
818/840-6749
916/273-9331
914/761-1100
415/856-0900
800/343-0101

800/635-SONY

.. .800/635-SONY

54 ....800/635-SONY

800/523-SONY

800/243-1357
415/786-3546

120-121 .800/821-0019

40

312/792-2700

133,135 . 213/726-0303
49,71,117 .800/452-1877

51

201/427-0347
203/348-1995
800/537-7045
914/268-0100
408/496-6273

214/381-7161

..818/907-5161

. 818/845-1515

. .602/997-7523

..516/273-9750

416/438-6550

..800/447-2257

415/285-5462
818/342-3127
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“Did you have your
serial today...?”

Iif not, try our

SERIAL DIGITAL VIDEO
ROUTING SWITCHER

SERIAL IN - SERIAL OUT < NO CONVERSIONS

If you're going directlv‘to serial or upgrading from parallel to serial —
Go the Di-Tech.way for your D1, D2 distribution solution
A\
Revert forward to BNC
connectors and coax
cable for simplified
signal distribution.

= : | IO Advanced Technology Today
' ...For Tomorrow!

\

\

di-tech inc. _ \
48 Jefryn Boulevard, Deer Park, New York 11729 « (5i6) 667-6300 Fax: (516) 595-1012

Cirele (2) on Reply Card
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MiniCOM® brings a totally new dimension
to professional communications!

Until now setting ur a production communications system requiez bulky hardware and
plenty of space.

MiniCOM® changes all that! It delivers mainframe performance in  **desktop’’ sized

y package. A 24 x 26 matrix ir. just 8% of rack space (5 rack Lais).
And, because we've bzen able te put all that traditional Ward-32ck quality and performance
into such a compact frame, the price has come down to ‘‘desk=cp™ proportions too!

Mo need to dream amy more about having a MicroCOM Syster1 somztime in the future. ..
You really can afford ane today!

WARD-BECK SYSTEMS

Ward-Beck Systerss Ltd., 841 Progress Avenue, Scarhorough, Oaric, Canada M1H 2X4.
/Tel: (416) 438-5550. Fax: (415) 438-3865.
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