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A Sensible Solution to Your CD Dilemma.

Should you try getting by with a CD player
made for home hi-fi use? Or should you
invest heavily in a multi-thousand-dollar
pro CD system? Fortunately, there is an-
other alternative.

A Practical Professional. The new A725
CD player from Studer makes sense, for
the present as well as the future. It gives
you a modestly priced yet fully profes-
sional CD player for the present — a time
when you'll be using CD’s alongside other
sources. And it also serves as the first
building block in a larger, multi-unit, com-
puter-controlled system for the future.

Right On Cue. The Studer A725 has
special control software for precise, ac-
curate, and consistently repeatable cueing.
Start accuracy is + 1 frame (13.3 milli-
seconds), and start from pause takes less
than 0.6 seconds. The cueing controls
(upper right) are large, so you can’t miss
them even in a dimly lit studio. No more
false starts or dead air. And no more op-
erator errors from hitting the wrong mini-
button. Multiple cueing modes and a fader
start option provide extra versatility.

More Pro Features. The A725 has three
yairs of outputs: balanced XLR ("+4"),
flxed level unbalanced, and unbalanced
with front panel level control. The A725’s
disc transport is built on a die-cast chassis
for long-term stability, and the rack mount
flange is standard.

A Display of Intelligence. The A725’s
four mode liquid crystal display shows
elapsed time of track, elapsed time of disc,

remaining time on track, or remaining time
on disc. A bar graph gives additional in-
formation on tracks remaining or approx-
imate elapsed time, depending on display
mode. When indexes are accessed, index
numbers are also displayed.

The Programming Department. Pro-
gramming controls (lower left) may be used
to pre-select up to 19 separate steps, in-
cluding nearly every conceivable combi-
nation of repeat, skip, loop, and autostop
functions. A protective cover is provided
to prevent unauthorized use of these con-
trols. A serial data port allows linkage to
external computer control systems.

Critics Choice. The A725 utilizes
oversampling (176.4 kHz) and digital fil-
tering as well as proprietary analog filter
ing circuits. This same combination in our

Track Time Remaining

Track Time Elapsed
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Revox B225 consumer version has earned
unanimous praise from audio critics. Be-
cause it simply sounds better.

A Nice Price The A725 is priced to
put you into digital audio without busting
the budget. So why wait? This is the sen-
sible professional CD player broadcasters
have been asking for, and it’s available
now from your Studer Revox Professional
Products dealer. For more information or
dealer referral, please contact: Studer
Revox America, 1425 Elm Hill Pike, Nash-
ville, TN 37210; (615) 254-5651.
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DYNAMAX® ESD10 Eraser/Splice Detector

Cleanest Erasure Ever!

Now there’s a better way to erase your carts. In addition, a patented system guarantees
Without degaussing coils. Without heat. reliable, automatic splice detection with no
Without damaging your tapes. sensitivity adjustments. Operating at 27.5 ips,

The DYNAMAX® ESD10 Eraser/Splice the continuous duty ESD10 will erase and
Detector improves on reel-to-reel technology splice-locate a 40-second cartridge in less than
by using two precision full-track erase heads. 22 seconds.
The result is a significant improvement in Get the full story on the fastest growing
cartridge signal-to-noise ratio, and on-air sound cartridge machine family. Contact Fidelipac or
bevond anything you might have thought your authorized DYNAMAX Distributor.
possible.

| ®

'_ BROADCAST PRODUCTS BY FIDEUPAC®
Fidelipac Corporation O P.O. Box 808 [0 Moorestown, NJ 08057 U.S.A (0 609-235-3800 O TELEX: 710-897-0245 O Toll Free 800-HOT TAPE
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Sony Broadcast Products Company, 1600 Queen Anne Rd., Teaneck, |
N1 07666 {201) 833-523). ® 1986 Sony Corporation of America.
Sony and Betocom are registered trademarks of Sony Corporation.
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First we took out the tubes and put in CCDs. Then
we trimmed the excess circuitry associated with tubes.
The result is the new Sony BVW-105 CCD camcorder.

Compare it to its tube-type cousins and you'll
find that it’s 14 % lighter, 22 % smaller and eats less
than half the power. 510 CCD elements per chip
generate amazingly sharp resolution. Registration
error holds rock-steady at a miniscule .05% N
throughout. Add the virtues of F5.6 sensitivity, instant
startup, and high resistance to burn-in and physical shocK™ S
and you have the ultimate lean machine for ENG.

Of course, the BVW-105 has other features you would
expect from CCDs, such as no lag, no microphony and
no- nonsense reliability. Plus one feature you wouldn’t expect
from such a sophisticated camcorder—a low price.

For more information, contact your Sony Broadcast rep-
resentative. Or call Sony Broadcast at (201) 833-5231. SONY.
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Moment of truth
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You’re on-air. Will your consolé, the heart
of your control system, perform flawlessly?

Your air time is too valuable
not to be sure. If it’s an «
Auditronics, you can rest easy.

Unlike all the new companies
which jumped headlong into the
audio market during the last
couple of years, Auditronics has
proved itself the hard way with
almost two decades of experience
in building dependable, user-
oriented broadcast consoles. So
when we say that our Auditronics
200 Series Console is the best
long term investment on the

market today, we can back it up
with personal endorsements from
literally hundreds of station
managers and engineers across
the country.

For a look at what your com-
petition is saying about us and
ours, write or give us a call. Our
experience can save you money.

" auditronics, incC.

3750 Oid Getwell Rd.
Memphis, TN 38118 USA
Tel: (901) 362-1350
Telex: 533356
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The affordahle,

portable editing system.

At Gamera Mant.

“Super System” is a fully port-

able ¥a-inch A-B Edit System — =y
based on the Convergence Edit 59

Controller. It is completely self-

o

contained, can be rolled from \ T
room to room and shipped any- = =
where in the world. 2

Open the cases, plug in and — E '
you're ready to power up in a | ' ! Baas 4
matter of minutes. =

It has one BVU-800 and one — It e S
BVU-820 as source machines I 0 e s
feeding one BVYU-800. Other - '
configurations are available em- ‘ Raeco i 7 l‘:
ploying combinations from half- = —
inch through one-inch.

The Editor is supported by two
TBC's, time code, dual floppy
disk drives, high-speed printer,
switcher, and audio mixer. “Super System” was built for
Monitoring includes dual 8-inch Camera Mart rentals by the Sys-
color monitors, one 12-inch color  tems Division of Camera Mart.

monitor, wave-form monitor/ You can rent it from us or have
vectorscope, data display one built to your specifications.
monitor, and 2-channel audio It's new, and, as you'd expect,
system. All permanently it's available right now from
mounted and pre-wired. Camera Mart.

The more you know about video, the more you can
/:/5‘{ N rely on Camera Mart.
b Mg

[730) dq w.Camera Mart,..

456 West 55th Street, New York 10019 » (212) 757-6977
}l YEARS Telex: 275619/FAX (212) 582-2498
1936 1986 ‘r 305 Vine St., Liverpool, NY 13088 « (315) 457-3703

‘A e K Sales * Service - Rental
L = -A\N

-~
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Gentlemen,
synchron
your clocks.

CSD-5300N |

[LEITCH]

® L s
The new Leitch CSD-5300
keeps clocks milliseconds accurate
across the city, across the country.
Automatically.
If time synchronization is one of the keys with video terminals and computers. What's more,
to your business, look into the new Leitch Master  you get time setting accuracy within one
Clock System Driver - the CSD-5300.* millisecond. Using the telephone, the Leitch

Under this one control, a multitude of clocks.  CSD-5300 calls a number connected with the
digital or impulse, will move in astounding unison.  ultimate reference for time in the land and
These clocks can be in the same location or adjusts itself when necessary.
thousands of miles apart in different time zones. Clock driving technology just Leitched

The new Leitch CSD-5300 also interfaces ahead.

LEITCH

Leitch Video International Inc.. 10 Dyas Road. Don Mills, Ontario. Canada M3B 1V3, Tel.: (416) 443-9640 or 1-800-387-0233, Telex: 06 986 241
Leitch Video of America. Inc.. 825K Greenbrier Circle, Chesapeake VA 23320, Tel.: (804) 424-7920 or 1-800-231-9673. Telex: 710 882 4342

*Generates SMPTE, EBU Time Code.

Circle 104 on Reader Service Card



One touch and you'll know
it’s Grass Valley Group.
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The solid Grass Valley Group touch. The exceptional Grass Valley Group
service. The reliability only Grass Valley Group can offer. We call it the Horizon
Routing System. You’ll just call it terrific.

Grass Valley Group
A TEKTRONIX COWAFW//\/:

THE GRASS VALLEY GROUP, INC.® — P.O. Box 1114 — Grass Valley, CA 95945 USA — Telephone (916) 273-8421 — TRT: 160432
OFFICES: New York (201) 845-7988; District of Columbia (301) 622-6313; Atlanta (404) 493-1255; Chicago (219) 264-0931;
Minneapolis (612) 483-2594; Dallas/Fort Worth (817) 483-7447; Los Angeles (818) 999-2303; San Francisco (415) 968-6680.
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WGN-AM in Chicago demon-
strates why it is the standard-
bearer for both radio
programming and facility design.
Photograph by Dave Tonge.
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Can AM Radio
Be Saved?

“AMers need to take aMm radio, like all other businesses, is subject to the mutability of
their fate firmly in our modern economy. Unlike many other businesses, AM radio is
their own hands and vulnerable to the vicissitudes of the “fashion-conscious”
3 entertainment markets. And the question now being posed is, can
J ust choose the AM radio be saved? The answer is, quite simply, yes. This, of course,
technology they prompts the next question: How?
believe will work best The answer, quite simply, is by taking charge. It is generally
fO r them.” -agreed that universal acceptance of an AM stereo standard will
g benefit the industry. AM, and the industry at large, has pointed an
accusatory finger at the FCC for not enforcing a pertinent
regulation or at least passing something similar to the protection
that multichannel television sound subsequently received. Although
we believe this to be a factor underlying the current probiems
plaguing AM, the overriding difficulty is trepidation on the part of
the industry. The answer then, to the question “How?” is that
AMers need to take their fate firmly in their own hands and just
choose the technology they believe will work best for them. I can
already hear the voices, as they echo down the empty halis of AM
stations, claiming that it’s a naive perception of how the industry
works; but then there are always excuses for those who wish to
remain inactive.

There are those, of course, who are powering the AM radio
business forward (see our cover story on WGN). And it doesn’t have
to be only the major stations that can make the difference. One
other important way that even small AM leaders can earn their
stripes is through programming. In answering the questian before it
gets asked: through imagination, that’s how. Be creative. I hear tke
same voices beginning to rumble that it’s costly nct only in
programming, personnel, and equipment, but in the turnaround
time it takes to get the ratings numbers back. The only response is
that there really isn’t another chaoice. That is unless tha AM stations
want to become merely a repeater for the few networks and major
independents.

We at BM/E believe in AM radio, and that’s why we committed to
a year-long series on AM Improvement while highlighting a few
unique AM stations out there who are making the sacrifices
necessary to improve the fate of the medium. We took our chance.
Take yours. Make it work. Long live AM!

Tow b Tl oions

Tim Wetmore
Editor

10 BM/E SEPTEMBER 1986



Harry J. Pappas
President
Pappas Telecasting

bh PERT

Comark performance satisfies the most
exacting customers...again and again.

Harry Pappas was so impressed with his first Customer service backed by engineering in depth is Comark’s
Comark ““S”’ Series 220kW Transmitter, formula fer satisfying the needs of the most exacting user.
he bought a second. Services and Equipment that Comark supplies include:

You don’t get to be a leader in the in- e Klystron UHF Transmitters from 10kW to
dependent television broadcast industry by 240kW
making the wrong decisions about TV |Hatiealaiiietekaialaiehaiiaiaiall * A complete line of Tetrode TV Transmitters
transmitters. When Harry Pappas was im] from 1 to 10kW
ready to build his New Super-power station, | » Turnkey Installations
WHNS-TV in Asheville, N.C., he chose the * On-site Retrofit Programs
Comark *'S’ Series 220kW Transmitter. In » 24-hour Field Engineering and Customer
Harry’s own words: “The transmitter lived Service
up to the promises made by the Comark * RF Transmission Line, Components and
people...and then some. In terms of per- Hardware
formance, specifications and efficiency 3 e s Site Surveys
ratings, | couldn’t have asked for more.” | Eas :

BT St Whether your requirements are simple or
Naturally when it came to choosing the complex, Comark stands ready to profes-

transmitter for his next station in Omaha, Nebraska, there sionally satisfy your needs. Call (215) 822-0777 or write Comark,
was only one choice: Comark’s “'S™ Series 240kW rig. P.O. Box 5086, Route 309 and Advance Lane, Colmar, PA 18915.

At Comark, we are especially proud to have gained the con-

fidence of a knowledgeable industry leader like Mr. Pappas.
But building superior transmitters is only a part of our story.
We continue to work even harder at building a superior
transmitter company. Circle 106 on Reader Service Card
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FCC Rules against Kahn
Results from the latest ‘“‘go-
round” on AM stereo have
acquitted Motorola’s C-Quam
system in splatter complaints
filed by Kahn Communications.

In April, Kahn submitted
spectrum analyzer photos and
claimed that the C-Quam system
could not comply with occupied
bandwidth rules “under all con-
ditions of program modulation.”
He cited failure to comply based
on test conditions using a single
test tone higher than 7.5 kHz
modulation and percentages
higher than 50 percent and
asked the FCC to take action in
the form of revoking Motorola’s
type acceptance for the C-Quam
system.

After field tests of 23 stations,
Dr. Thomas Stanley, the com-
mission’s chief engineer, wrote
that no interference or band-
width problems were found. He
stated, “We believe that the field
measurements show clearly that
it is possible to operate the
C-Quam type of stereo exciter in
compliance with the Commis-
sion’s rules.”

But Leonard Kahn is not giv-
ing up. He intends to take the
matter before the entire Com-
mission and is pursuing the sub-
ject with a number of questions.

Specifically, he wants the
Commission to answer why his
complaint against Motorola was

WKRC-AM, Cincinnati, OH, gets promotional mileage from its new re-
mote van, a modified Winnebago. The station bought the vehicle emp-
ty, added large windows to make a see-in on-air booth, and equipped
it in-house, according to CE John Stoller, Jr. Inside is a Broadcast Elec-
tronics four-channel 4M50 board, and the van has its own generator,
two-way radio, and cellular phone. Remotes are done via a Marti RPT15
transmitter or phone lines, with music played from the station via re-

mote control.

source, or equalized phone line.

The van spins into gear for parades, with a rooftop loudspeaker
playing the station from the air or the back of the van, external

A Telex wireless mic setup and several frequencies let on-air talent
leave the van: some have even sat on top of it during parades.

handled differently than the
complaint filed against the
Harris Corp., which led to revo-
cation of Harris’ AM stereo type
acceptance. He also asks why
the FCC used subjective field
tests instead of scientific labora-
tory tests in this instance;, why

comes an expert on the topic.”

NAB Announces Call for Papers

A call for papers has been announced for the Forty-first annual Broad-
cast Engineering Conference, which will be held in conjunction with the
1987 NAB convention in Dallas from March 27 to 31.

Deadline for one-page abstracts is Oct. 10, 1986, and the NAB's Engi-
neering Conference Committee has set Feb. 13, 1987, as the deadline
for full papers. In addition, the committee will accept suggestions and
ideas for technical sessions, panels, and workshops.

According to NAB staff engineer Ed Williams, the topics of the pa-
pers help the planning committees determine the focus of the various
engineering sessions and workshops.

“Papers are important to the NAB,”” Williams said. "They force people
to think on an idea, sit down and write it, and that person basically be-

To date, Williams said he has recieved one paper, one abstract, and a
few suggestions for panels and workshops, however, he said, the
commitee is willing to work with people who may be unfocused on an
idea to assemble a full presentation by March.

To submit an abstract or to obtain more information, contact the
Engineering Conference Committee, Science and Technology Dept.,
NAB, 1771 N St. NW, Washington, DC 20036; (202) 429-5346.
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the FCC alerted a number of
stations prior to testing them;
and why laboratory data sup-
porting C-Quam exciter’s type
acceptance, if such data exists,
has not been made public by the
FCC.

Kahn is hoping that the full
Commission will reject the staff
opinion as stated by Stanley’s
letter, much as they rejected the
staff’s initial recommendation
that the Magnavox AM stereo
become the standard and opted
for the “marketplace” decision
instead.

FCC Approves Complex
Must-Carry

It took nearly three years, but
the FCC finally and unanimous-
ly adopted new must carry rules
that incorporate the industry/
cable compromise plus some
congressional recommendations.
The NAB is pleased with the
new rules, which follow a com-
plicated formula and have a sun-
set provision in five years.
Public stations were especially



If you're looking for a new routing switcher...
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Morie and more industry leaders have been switching to Di-Tech’s expanding selection of routing
witchers. We design the most reliable switcherst every need, every budget and every application.
ur newest, the Model #5850 series, features:

e 40x20 Expandable AFV MATRIX withupto 3 levels of audio per 1nput {within the same frame)
e No special IC’s or Hybrids

e Serial RS422. RS 232, Coax or Parallel BCD Cantrol

e Numerical and/or alpha numerical singiZ=bus co: irol panels

e Numerical and/or CRT X-Y Con.t_ri)ll_elr.:‘

e The 5850 can be used to expand Di-tech’s current in-the-field 5840 series switchier

. write or telex for more informatior on the 5850 series, or request our free catalog todat
hether it be for radio, television, mobile vans or production studios, Di-Tech has the high quality,
eliable, easy-to-operate answer to your present and future needs!

Mustrated below are just a few of Di-Tech's . - jaster
Controllers and Single Bus Control Panels.
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Industry News

concerned about must carry leg-
islation, since it seemed they
had the most to lose. Now, in ad-
dition to a redefinition of what
qualifies a station for carriage
on a cable system, there is a
clarification of the A/B switches
favored by the cable industry.
Cable operators are now re-
quired to educate subscribers in
the use of A/B switches, which
are to be installed at no extra
cost. They must offer to supply

the switches for each separate
cable installment and inform
subscribers of a possible need for
a TV antenna to pull in TV
stations.

The must-carry rules will ex-
pire in 1991. Cable systems with
20 channels or less are exempt
from the rules, those with 21-26
channels must devote seven of
them to qualified broadcast sig-
nals, those with more than 27
must devote 25 percent of their

FM Antennas |
FCC Directionals ® Multistations
Rigid Transmission Line
Pattern Studies
Combiners

MULTISTATIONS ...

From two to nine or more stations,

Shively offers multistation

components which have the

industry’s best specs. Branched or
balanced combiners, side mount or panel
antennas; whatever the requirements,
Shively can supply.

SPECIAL ENGINEERING ....

Such as helping you to conform

to the new FCC/ANSI standards for
non-ionizing radiation. We offer
half-wave spaced FM antennas at

all power levels designed to significantly
and economically reduce downward radiation.

PATTERN WORK ....

In over a dozen years of providing

formal directional patterns to both

the FCC and DOC, Shively has

never had a pattern rejected; ever. We've earned
the trust of the industry in all aspects of pattern

work. What are your requirements?
Shively Labs
yHoweH Laboratories, Inc

a division of

51 Harrison Rd
Bridgton, ME 04009
(207) 647-3327
TWX-710-223-8910 SHIVELY BRGT

See Us at Radio 86, Booth 414 ../ or write for more information
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channel capacity to the same.
Cable systems with up to 53 use-
able channels must carry one
qualified public station or trans-
lator; those with 54 or more
must carry two.

In order to qualify for car-
riage, a station must be licensed
within 50 miles of the cable com-
munity and request carriage in
writing. A commercial station
qualifies when it has a two per-
cent average share of total
viewing hours and a net weekly
circulation of five percent in
noncable homes in the cable sys-
tem’s county. New stations get a
one-year grace period. At least
one public station must be car-
ried, no matter what its viewing
standard is.

AM Stereo Doomed?
While Kahn and Motorola con-
tinue to battle it out, there are
some signs that AM stereo may
become a moot point unless the
standards war is resolved soon.
Pionner has ceased manufactur-
ing its C-Quam AM stereo radio,
and Sony has discontinued two
of its AM stereo radios, although
a newer “boom box” AM stereo
radio is still being marketed.
And audio processing equipment
manufacturer, Texar Inc., has
filed a petition for rulemaking
with the FCC asking that the
marketplace approach be aban-
doned and an AM stereo stan-
dard be adopted once and for all.

With only the two standards
remaining, however, such a deci-
sion might be in violation of the
antitrust laws, which would
probably preclude any drastic
ruling by the Commission on
AM stereo.

Satellite Beethoven
With satellite music formats
gaining popularity among radio
stations, it had to happen even-
tually. WMFT, a classical music
station in Chicago, has begun of-
fering the Beethoven Satellite
Network, a 24-hour classical for-
mat. It’s a live, fully packaged
format delivered through Westar
IV and originating from WMFT,
which has a library of some
40,000 records.

The need to maintain a large



Mobile Satellite News Systems

At the 1986 NAB Show in Dallas, Midwest

_‘ I v e Secon ushered in the SECOND GENERATION of

Mobile Satellite News Systems, the S-18...

featuring the new Vertex 1.8M, Dual

) Reflector, Off-set Ku Antenna, specifically
designed for this new service.

At the 1986 RTNDA Show in Salt Lake City,

‘ yet another Midwest innovation, the S-23,

[ was introduced, featuring a 2.6M version of

‘ the Vertex Antenna, with 50 dbi Gain and
35db of Cross Polar Isolation.

For more information on this remarkable
new antenna technology, Midwest's modular
TWT Power Amplifier Systems, and other
SECOND GENERATION innovations, call us
at 800-543-1584.

MIDWEST
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library is one reason classical ra-
dio stations may be inclined to
accept the satellite network.
Other reasons are the need for
knowledgeable air personalities
and the fact that satellite deliv-
ery is especially appropriate for
digital music sources.

CCIR Endorses Digital TV

The CCIR has given its stamp of
approval to new recommenda-
tions on digital video interfaces

and recording digital TV on
magnetic tape, paving the way
for digital production studios.
Digital studio equipment can
thus be interconnected by means
of a single digital video interface
signal, and a single format to re-
cord, edit, and exchange pro-
grams can be implemented.

The digital TV recommenda-
tions are based on Recommenda-
tion 601, adopted by the CCIR in
1982. These encoding standards

The acoustic

analysis system
that means business.

TEF System 12 utilizes TDS technology and determines areas l
of reflection within parts of an inch. With this kind of accuracy you '
|

may never have another call-back.

In addition, TEF System 12 substantially ignores ambient
interference. That means you'll schedule jobs when it’s convenient

for you. And, you'll schedule more jobs than ever before.

An investment in professionalism.

An analyzer with pinpoint accuracy, documentation and
impressive displays. Software that reduces the need for other bench
and field instruments. Software that reduces analysis time to seconds.
Training programs and a helpful newsletter. All designed to enhance
your reputation as a professional sound contractor. All designed to

help you increase sales.

For more information, call or write.

1=eCHION. |

1718 W. Mishawaka Road, Elkhart, Indiana 46517 ¢ (219) 294-8300 |

s SR s |
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stipulate the use of digital com-
ponent signals at a sampling
rate of 13.5 MHz for luminance
and 6.75 MHz for each of the
two color difference signals. Un-
like PAL, SECAM, or NTSC
composite signals, digital encod-
ing allows benefits such as
unimpaired post-processing capa-
bility; special effects, and sophis-
iticated picture manipulation
performed on recorded signals as
if they were “live.”

Radio Ratings Firms to
Test

In an effort to encourage compe-
tition in radio ratings, an NAB
task force has selected three
firms to test market radio audi-
ence measurement systems this
fall. The three were selcted out
of a total of eight, and each
will receive $5000 “seed” money
to underwrite their market test-
ing. The companies chosen are
Audits & Surveys, a custom-
market survey company; McNair
Anderson, an Austrailian compa-
ny that conducts audience meas-
urements in that country; and
Birch Radio, the second largest
radio measurement company in
the U.S.

The largest and most well-
known company measuring radio
audiences in this country is
Arbitron, which has pretty much
dominated the field. One or all
of the three companies seiected
for tests could provide an alter-
native for radio broadcasters
who are not satisfied with
Arbitron’s research.

Closed Captioning
Software
It’s now possible for stations and
video production facilities to
close caption or subtitle pro-
grams using a standard IBM PC.
The Caption Center, a service of
WGBH-TV, public television sta-
tion in Boston, MA, is licensing
a new software package called
“CC Writer.” The software com-
bines text editing and time code
manipulation capabilities and al-
lows captions to be precisely
synched to a program or re-
synched if the program is edited.
Captions produced by CC
Writer can be decoded by stan-



If your ratings
arent what they should be...
maybe your news helicopter

You've just hired the best anchor in the business. You've
dropped a bundle on the most advanced satellite you could
find. Your cameras are state-of-the-art. And when your
weatherman predicts rain — it actually rains.

So where are the big ratings?

if vour competitor’s got them, chances are he also has an
Aerospatiale news helicopter. Probably a 350 AStar — the
most advanced news ship in the sky. It has flown above every
continent of the world and is consistently considered oné of the
most versatile helicopters ever designed.

AStar and KTVK-TV Phoenix cover the Valley of the Sun

The KTVK news staff needed a fast, totally reliable, full-
time ship. One that would give them complete coverage
capabilities.

They chose the Aerospatiale 350 AStar.

No matter where a story breaks, whether it’s in the Arizona
desert or a bordering state, KTVK covers it with the AStar.
And usually before anyone else.

More power than the average ship

A KTVK news spokesman stated, “We fly the fastest ship in
the Valley of the Sun.” The AStar’s extra power also permits
the KTVK news team to load up with state-of-the-art
equipment.

__isnteither. .

The best production studio in the sky

The reporter sits in the copilot’s seat, and can turn to face the
back of the cabin and the camera. The sliding door arrange-
ment is available on the left side, right side or on both sides.
This means the staff and the pilot can ride in comfort, opening
the sliding door only after arriving at the story site.
The 350 AStar . . . a real smooth ride

“The AStar is the smoothest helicopter we've ever flown.
And its low noise level allows quality sound reproduction
during in-flight broadcasts.”

The AStar has also proven itself to be the industry’s most
reliable news helicopter. This means it’s ready when you are.

Quite simply, Aerospatiale makes the finest news ship flying.
So, if your numbers aren’t what they should be — call this one
for sales and leasing information: (214) 641-0000. Ask for
Ron LaFleur, Vice President, Marketing, Aerospatiale
Helicopter Corporation, 2701 Forum Drive, Grand Prairie,
Texas 75053-4005.
o

s gderospatiale

“ea” helicopter corporation

aerospatiale.
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dard industry decoders. The soft-
ware can also work with a
Chyron VP-1 character genera-
tor to create subtitles. The Cap-
tion Center has been using the
program to create closed cap-
tioning for PBS, CBS, HBO, and
other producers.

SMPTE Forms HDTV
Group

An ad hoc group to document
the specifications for the current

1125-line, 60-field high defini-
tion TV system has been formed
by SMPTE in response to re-
quests from the Advanced Tele-
vision System Committee and
the CBC and CTV in Canada.
The group will define several
aspects of the HDTV system, in-
clude colorimetry, optical/elec-
tronic conversion, scanning pa-
rameters, blanking waveforms,
and other details as well as stu-
dio level interfaces in both

Telescoping
Pneumatically Raised
Support Masts

for SNG and ENG.

OEM or accessory mounted on your truck, van,

trailer or free-standing. Operational in minutes.

Available in extended heights from 20 to 134 feet

with a full range of support equipment including
i remote controlled rotators.

since 1954.

AL

Inquiries handled promptly,
efficiently. Use the card number
below or for “Right Now" action,
phone (216) 682-7015 Ext. 286.

TMD DIVISION

y THE WILL-BURT COMPANY

P.0. Box 900 « Orrvilie, OH 44667

Performance proven in thousands of demand-
ing installations and applications world-wide

o

475%@@3\\

N
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analog and digital and the tim-
ing reference signal. The group
will aim to ensure both the com-
patibility of equipment and ease
of program interchange for the
HDTV system.

New NPR Transponder
The Corp. for Public Broad-
casting (CPB) recently put up
the money for the purchase of a
transponder on Westar IV for
National Public Radio. CPB had
been leasing a transponder from
Western Union for NPR’s use
but decided that purchasing one
for the public radio system
would help hold down cost in-
creases and provide a means of
bringing in additional revenue
for the firm.

Under the arrangement, CPB
established a trust to hold title
to the transponder, which it will
lease to NPR. Stations will es-
tablish a transponder replace-
ment fund for use in the next
decade when the transponder
reaches the end of its lifespan.
NPR’s satellite interconnection
system, which includes uplink
and downlink earth stations, has
been operating since 1979.

WNYC Shows Satellite
“"Whodunit*

New York City’s municipally
owned WNYC-TV recently ex-
perimented with a novel use of
satellite technology that com-
bined live drama in three inter-
national venues with video art
for a philosophical murder mys-
tery produced by video artist
Douglas Davis.

Davis used a video monitor set
specially created for the broad-
cast as he synchronized live ac-
tion in Amsterdam and New
York with taped segments from
Venice to tell the story, which
was also simulcast on WNYC-
FM and several other public ra-
dio stations. The broadcast was
carried live in this country and
was available to public stations
and ran live on Holland’s VPRO.
RAI, Italy’s TV network, decided
to run the broadcast as a taped
show later.

On the video screen back-
ground, a murder that takes
place in Venice on one screen



JVC's CR-850U Ediing VCR.1t's
the one video dealers choose
when selecting VCRs far 3/4" editing.

On-line systems A-B roll sys-
tems. Off-line systems. Iemate
vans. Rental depar-ments. News-
room editing. Comguter graphics.
Animation systems. .. Just a few of
the applications where customers
reed the best. and deal=rs choose
the CR-850U to meke sure trey
cetit.

Why the CR-850U7? Excel ent
gicture quality: the result of an
increased S/N ratio Y-638 dubbing,
gpecial noise reduction circuitry.
Fast, accurate editing: the benefit
r2aped from the direct drive tape
transport system and the separate
SMPTE time code address track.

The new front load, rack-mount
cesign with parallel and serial
ramote control capability allow
easy interface with existing and
riew edit systems. Built-in sel”

diagnostic circuits’v.v;t_h front pané€l
test points speed mq‘tenance
and adjustments.

Dealers’ choice, yes! But the
0dds are always in your favor,
whatever your application, with
the JVC CR-850U.

See your JVC Professional
Video Bealer today or. for literature
call toll-free:

1-800-JVC-5825 E!’*
JVC CCMPANY OF AMERICA adet
Professional Video ,
Communications Division x.
41 Slater Drive
Elmwocd Park. NJ 07407

JVC CANADA,
Scarborough, Ontario

1 I
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kills an actress in Amsterdam
on the next screen. Davis, live in
the New York studio, asked for
the audience’s help in determin-
ing the culprit. The broadcast
also included taped telephone
conversations synchronized to
live action and dual dialog, in
Italian and English. Technically,
the broadcast went without a
hitch, although there were some
artistic problems including
coordinating taped segments to

improvised live action and long
silent sequences where the radio
host was forced to ad-lib.
WNYC-FM followed the broad-
cast, which was appropriately
called Menage a Trois, with a
live call-in show to solve the
murder mystery and bring out
its philosophical interpretations.
It wasn’t the first time Davis
has used satellite technology in
a performance. In 1981 he cre-
ated Double Entendre, a two-

Timesaver

teltam 4%
researth \.

TCR 680

The TCR 680 SMPTE Time Code Readet/Inserter

Here's the perfect time and
worksaving way to make a
copy of your master tape —
with time code displayed
in the picture for efficient
off-line edit decision-
making.

Its highly portable design

mezkes the TCR 680 idéal
for all location work, and an

- invaluable tool for precise

editing.

Don't waste time! Call us
for the name of your local
dealer. The TCR 680. It's
about time.

KT

1163 King Road, Burlington, Ontario. L7R 3X5 (416)681-2450
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person, two-city event using live
and taped performances and had
previously performed in the first
live international broadcasts by
artists produced by West Ger-
many in 1977.

Thomson Acquires
Comark

The trend toward more mergers
and corporate takeovers isn’t
limited to stations and networks
these days. Now the trading is
touching broadcast equipment
suppliers. In the most recent
move, France’s Thomson-CSF, in
an effort to gain a stronger hold
on the U.S. broadcast market,
has acquired all outstanding
shares of Comark Communi-
cations.

Thomson-CSF’s international
sales of TV and FM equipment
totals $115 million annually.
Comark will add its UHF-TV
transmitter sales in this country
to that international slice of the
pie. Comark has some 20 percent
of the UHF-TV transmitter mar-
ket in this country with annual
sales of $10 million.

The Thomson/Comark union is
the latest in what may become a
trend by European manufactur-
ers to increase their U.S. market
share. Earlier this year, Philips
and Studer, both European
companies, formed a joint ven-
ture to market both companies’
professional CD players to the
U.S. broadcast market where
Studer had already enjoyed some
success.

Kodak Opens Film and
Video Center

Eastman Kodak has opened a
$3-million film and video tech-
nology center in Hollywood,
built around an historic building
the company once occupied in
1927.

It will coexist with Kodak’s
warehouse and distribution cen-
ter for Eastman motion picture
film and videotape and is de-
signed to be a staging ground for
delivering and supporting new
imaging technology.

The new center will house Ko-
dak’s sales and technical staff
and contain state-of-the-art ana-
lytical, densitometry, and



TEN REASONS T0 GHOOSE
THE NEW WESTAR CONSOLES
FOR VIDEO

1. NEW DESIGN. State-of-the-art design for
stereo and multitrack produstion.

2. EXPANDABLE. Available from 16 inputs
up to 80 inputs, now—or later. The Westar
frame is even field-expandable.

3. AUTOMATION. IDF Inteliigent Digital
Faders with three levels of automation.
Field retrofitable.

4. INTERFACING. Easy interface with video
editing systems and TV facilities.

5. CHOICE. Easy interchange of three
types of equalizers and three types of
microphone preamplifiers, in the studio.

6. FLEXIBLE. Console layout and patch-
bay location may be custor ordered
without custom pricing. ‘

7. COMPUTER CONTROL. Optional micra-

processor controlled input/output stereo
routing/mixing switcher.

The Westar 8300 Series at Hanria-Barbera Froductions, Hollywood

8. SUPPORT. Regional service centers for

quick and courteous suppo-t. New York
City, Nashville, Los Angeles, and Toronto. ]

9. MADE IN USA. Engineered and manu- by QuUad eighl
factured in the United States by Quad

Eight as a member of the Mitsubishi Pro 8100 Series ® TV Stereo

Audio Group in their new 45,000 square 8200 Series ® Video Sound Post Production

foot Los Angeles facilities.
8300 Series ® Film Sound

10. DEPENDABLE. Under the $8 billion
strong Mitsubishi Electric umbrella, Quad
Eight is the most solidly backed of all pro-
fessional corisole makers.

For more information, please call or write.

¢
A7 . MITSUBISHI PRO AUDIO GROUP

DIGITAL ENTERTAINMENT CORPORATION

Headquarters: 225 Parkside Drive, San Fernando, CA 91340 +-Phone (818) 898-234~ - Telex 311786
New York: Suite 1£30, 555 W. 57th Street, New York, N¥ 10019 « Phone (212) 713-1500 » Telex 703547
Nashviile: 2200 H lisboro Road, Nashville, TN 37212 « Phone (615) 298-6613

Canada: 363 Adelaide Street E., Toronta, ONT. M5A 1N3 « Phone (416).865-18S9

United Kingdom: 1 Fairway Drive, Greerford, MIDDX UB6 8PW » Phone (01) 578-0957 - Telex 923003
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sensitometry film labs, plus a
videotape testing facility. There
is also a motion picture screen-
ing room that allows side-by-side
screening of two 16 mm or 35
mm film prints and for 70 mm
film and video projection. The
building also contains video
conferencing capability and will
be used for educational seminars
on the film and video industry.

Video Production Trade
Show Possibility
The International Telepro-
duction Society (ITS) has decided
that what the video production
industry needs is another trade
exposition, one of its very own.

The ITS bases its conclusion
on a benchmark study done by
Market Tech Associates of the
video facilities industry, which
was completed with financing
from major hardware and tape
manufacturers.

Anticipating equipment ex-
penditures for this year to ex-

ceed $200 million in video and
audio production, post-produc-
tion, and duplication fields, the
ITS says that there is a “ground
swell” of support for a conven-
tion focusing exclusively on the
equipment and needs of this in-
dustry, according to ITS presi-
dent Tom Angell. He adds that
the NAB has become so large
and diversified that it’s more dif-
ficult for those in the video facil-
ities industry to appraise the
equipment that interests them
specifically.

EditDroid Cuts
Major Release
The Patriot, an action/adventure
film produced by Crown Interna-
tional Pictures, has become the
first theatrical release to be com-
pletely edited on the videodisc-
based EditDroid system.
According to producers, 35mm
negatives were brought to Foto-
Kem, a post-production house lo-
cated in Burbank, CA, where

they were developed and trans-
ferred to tape on the facility’s
Rank Cintel unit. Copies were
brought to Pacific Video, Holly-
wood, CA, and transferred onto
videodiscs, which were sent back
to Foto-Kem. There, editor Rick
Westover went to work on a
Droid Works’ EditDroid ma-
chine. Once the edit was com-
plete, a computer cutlist was
generated from the EditDroid,
and a film workprint was
constructed.

Westover claims the EditDroid
provided him not only with a
quick alternative to cut-and-
splice editing, but it also offered
flexibility unavailable with con-
ventional editing techniques.

“I could actually present di-
rector Frank Harris with several
different versions of a scene, giv-
ing him the ability to evaluate
and compare them easily,” he
said. “If I had my choice, I'd nev-
er edit a film conventionally
again.”
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angenieux

THE DAWN OF A NEW GENERATIO!

e .. the fastest in the industry.

,and atl lﬂmp diascope all st
at the crest of the industry’s future wave;

Among Angenieux's New Generation of ENG zoom lenses are the 14x7 ultra wide angle the 14x8 with
o a non-rotating front focusing element, and the-14x9, all with a maximum relative aperture of f/1 6— . % fom

it

- iris position, ext er
'ofb

e le

Yl For studio and outside broadcast use Angenieux's New Generation includes the new 15x HP senesv—
~15x13 HP 1" format and 15x17 HP 1%"” format-—and the high quallty studio/O.B. 18x12.5 1" format .,
and 18x16.5 1% format lenses. F

And that's not all. Angenieux’ s’highly skilled engineers are working harder than ever before to meet =
the |ndustrys demand for motgg and better broadcast lenses.

ANGENIEUX. The New Generation. The Heritage Of Excellence.

angenieux....

Opticam SA, 4, Rue Pedro Meylan, Casi
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The Outperformer!

IKEGAMI'S HL-79E IS MORE VERSATILE THAN EVER

tkegami's HL-79E has lived up to its bill-
ing as the greatest achievement in hand-held
camera technology, a claim supported by an
increasing number of 79 series purchasers,
presently in excess of 5000.

And yet, today, the engineers at ikegami
have found a way to improve the camera.
Now, when equipped with the new VBA-1
adapter, the HL-79E is totally compatible with
the Sony Beta recorder.

On your shoulder. the HL-79E is still un-
matched in performance with features that
incluce Dynamiic Detzil Correction, Chroma
Aperture Correction, Hightight Aperture Cor-
recticn and Auto Ccntrast Compression.
Plus the HL-79E offers superior contrast
range, S/N ratio, registration accuracy, reso-
lution and more. Z

On a tripod, the HL-79E becomes the 7
premier EFP camera which can be used in Z
various systems configurations and con-
trolled remotely by the MA-79 Multicore
Adapter, through multi-core cable (up to0.300 e
meters) or by the TA-79E triax adapter e \
through triax cable (up to 2000 meters)

The camera can be set up using con-
ventional manual techniques or an optional
microprocessor assisl.

For a complete demonstra-
tian of the HL-79E and other
tkegami cameras and ?'!,'::"-
monifors, contact us or vist ke
your local lkegami dealer. Jamj

o

Adapts to Sony Beta Recorder

-
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Now A TiNcH :
VIDEO TAPE THAT
LOOKS GREAT TO
EDITORS, e
Quality). With fhe

awlioonty AN 1y ENGINEERS

and the signal characteristics to
brighten the eyes of the most
demanding engineer.

The latest advances in binder tech-
nology have produced a highly
durable video tape that runs
smoothly and withstands the
ravages of heavy editing and
still-framing without increasing
headwear.

New EASTMAN Professional
Video Tape, EVT-2000, is formu- ¢
lated to deliver clean, crisp,
brilliant pictures and excellent 10 \
audio performance. Chro-
minance and luminance are
superior. Dropouts are minimal.

EVT-2000 is recommended for
production, post production, and
heavy editing, while our economi-
cal EVT-1000 video tape is suggested
for duplicating and syndication.

EASTMAN Professional Video
Tape, EVT-2000, is available in C-
format lengths from 34 to 188 minutes
and B-format lengths from 34 to 126
minutes.

For details, write to Eastman Kedak
Company, Dept A3067, 343 State
Street, Rochester, NY 14650. Or zall
toll free 1 800 44KODAK (1 800 445-6325),

Ext 864. ..

&
EVT-2000

PROFESSIONAL VIDEO TAPE (BROADCAST QUALITY)




Yideo Graphic Courtesy of: EASTMAN KODAK COMFANY, Motion Picture and
Abel image Research/Cinecommunications, Malaysia/ Audiovisual Products Division.
KHK/Needham, Malaysio Eostman Kodok€Company, 1986

Circle 188 on Reader Service Card




26

A

There are ten guest positions in Studio
A, five combo and five noncombo.
Mics are Electrovoice.

stttitresrrrr
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‘ CE Jim Carollo prepares to switch op-
erations over to the new studios from
the phone and communications cen-
ter at the island of equipment that is
the heart of the spacious master
control.

- For talk shows, Studio C’'s hexagonal
maple conference table and five mic
positions are controlled through a
separate room, Control C.
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M radio is dead. Everybody

knows that. Then why has-

n’t somebody tald Chicago’s
WGN?

It’s not enoughk that the
Tr:bune-owned AM station is the
top-rated Chicago stazion and is so
mucha part of the community that
itsmoatto is “We Are Chicago.” The
station just completed a move to
new studios to the tune of more
than $3 million and is working on
a sanowcase studio un:que enough
that passers-by might have a hard
time believing it is radio—AM ra-
dio. at that.

VWGN has never succumbed to
the “death of AM” phibosophy and,
in fact has designed its new facili-
ty wita a realistic yet optimistic
eye towards its futurs—a future
that speaks well for AM radio in
genzral.

Every facet of the design reflects
WGN’s philosophy: It is possible to
stay frash, innovative. and excit-
ing tthe current plight of AM radio
notwithstanding) if a station
keeps pace with technology and
makes che needs of its kisteners its
main priority.

One look at WGN’s new studios
reveals what the station is all
about. Community invelvement is

A $3-million move to a new facility and a

high-visibility space-age showcase studio pave
the way to high ratings and a bright future
for one forward-thinking AM station.

Designing
for AM’s Future

By Judith Gross

Studio B resembles the combo side of
Studio A. At right are racks with
Gentner intarcom, Fidelipac Cynamax
cart machires, Tascam cassette d=ck,
Studer CD olayer, and Crown power
amps. Toth=2left of the board s acon-
trol turret vsith Electro-Voice mic-line
mixer and Technics turntables.

an important concern, so, in addi-
tion to providing a showcase in the
heart of thz city, the station’s rew
equipment supports a large num-
ber of remrote broadcasts, some-
times as many as four per day.
Sports is very big on the station,
which carries Cubs baseball and
Bears football games, requiring
on-air and production areas for
sportscasters throughout the new

facility. News is also a priority,
with WGN having no less than
five complete newscenters as well
as additional news positions in-
cluded in several of the other stu-
dios. The rest of the facility is
designed to give WGN flexibility
and to allow a frantic pace of activ-
ity to continue on a daily basis.

The decision to move into new
surroundings came about when
WGN’s paren® organization, The
Tribune Co., reorganized and de-
cided to make the AM station a
profit center separate from WGN-
TV, which had shared the same
building for many years, accord-
ing to Kenton Morris, director of
operations.

“Even though we're number one
in radio, the feeling was that in
the same building we would al-
ways be number two, behind TV,”
Morris explains.

WGN looked at several sites be-
fore deciding on the familiar Trib-
une Tower, which had been its
home for three decades until the
1960s. The choice was made pure-
ly on the site’s merits, not because
of Tribune’s ownership. Morris
says the high visibility of the
Michigan Avenue address was a
deciding factor.
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AM Studio Design

“It puts us in the center of the
community, and you can’t buy
that kind of advertising,” Morris
notes, adding, “It’s hard to be in
the center of town and be ignored.”

It will be even harder for
Chicago to ignore WGN once the
centerpiece of it’s move—a bullet-
proof plexiglass showcase studio
right on the avenue—is completed
in the fall.

Showcase radio

It's a sure bet that after next
month if a Chicago pedestrian
with a portable radio or a passing
motorist is anywhere near
Michigan Avenue and Pioneer
Court, the urge will be to tune to
720 AM. In full view will be
WGN’s showcase studio, an infor-
mation center with a high-tech
look that will double as the sta-
tion’s on-air booth.

Picture a backdrop of 45
transluscent light panels pro-
grammed to change patterns and
colors from a PC. An exterior elec-
tronic message board will flash
time, temperature, and stock
prices. There will be a color radar
weather map and another map

with flashing traffic patterns of
the nearby vicinity fed from an I1-
linois Dept. of Transportation
(IDOT) computer system. Pedes-
trians will be able to communicate
with station personnel through a
video camera and PZM mic
mounted on the window.

For on-air, the showpiece of the
studio is a bilevel, elevated
console, designed and built by Pa-
cific Recorders & Engineering,
that will accommodate traffic,
weather, news, on-air talent, and
up to two guests simultaneously,
plus an engineer to run the show if
necessary.

The horseshoe-shaped console
parallels the shape of the show-
case studio, which is a three-
walled glass corner on the ground
level of the building. On the side
most visible to onlookers are posi-
tions for a meteorologist, traffic
reporter, and, if needed, an engi-
neer running a Pacific Recorders
BMX III Series 26. On the next
level are positions for news and
guest spots, a second guest, and
talent running a BMX II Series 14
if an engineer is not at the con-
trols. Anybody looking in might
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VOA Associates designed WGN's studios

and offices. Function dictates form, and

master control/engineering is the hub from which all studios and control rooms

enter and exit.
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think they had stepped up to a
space-age movie set.

Morris says that information is
the key; it’s the main reason the
showcase exists. “If it’s raining,
we're a weather station. If traffic
is bad, we're a traffic station. We
want to give our listeners what
they need and show people that
we're doing it,” Morris says.

WGN has been using the IDOT
traffic sensors in computer print-
out form and will just adapt the
system to a map. The idea for the
color weather radar came about
because of the station’s proximity
to its TV counterpart.

“The color radar is the same as
WGN-TV uses,” explains Jim
Carollo, CE. “Our weather person
developed his methods based on
TV tools, so he wanted to contiue
to use it.” The meteorologist uses
an Alden Electronics color radar
weather system to generate the
graphics and help forecast the
weather.

The showcase may garner the
most attention, but the heart and
soul of the new facility will be
three main studios, a newsroom,
and support and production studi-
os with master control and engi-
neering at the center.

Function dictates design

In designing its new studios,
WGN had to take stock of all the
on- and off-air activities that are
currently scheduled and try to an-
ticipate its future needs. Remotes,
news, sports, and numerous call-
in shows all helped dictate what
was needed and how equipment
would fit into the overall station
design.

Master control and engineering
is at the center of all studios and
production, reflecting the involve-
ment of the engineering staff with
every aspect of station operations,
according to Carollo. All of the stu-
dios and production rooms lead
into or are accessible from the spa-
cious room. Carollo says master
control was designed to accommo-
date the heavy trafficking of tal-
ent, producers, engineers, sports
and news announcers, and other
station staff throughout each
broadcast day.

At the center of master control
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MEGA cartridge machines

embody ITC quality at an
affordable price with features to
delight everyone ... including
low-cost stereo performance.

OMEGA cartridge machines
have simple, clean electronics
for clear, accurate audio
reproduction with the features
you need. Microprocessor
technology brings you many
operational flexibilities with easy,
economical maintainability. A
crystal referenced DC servo
motor provides audibly less
wow and flutter, reduced heat
and selectable speed operation.

OMEGA mono reproducers
are field upgradeable to stereo
while OMEGA mono recorders

Low Cost Performance

have a selectable 1 kHz cue tone
defeat and include a built-in
microphone preamp. With direct
microphone input and ITC’s
“FB-1” telephone answering
interface, your facility can offer
automatic dial-in information or
perform a wide variety of news—
room and research functions.

CALL US TODAY to discuss
financial options on ITC’s
complete line of cartricdge
machines.
99B Cartridge Machines,
“The Best”

DELTA Cartridge Machines,
“Today’s Most Popular Cartridge
Machines”

OMEGA Cartridge Machines,

“Affordable Performance You
Can Trust”

When newer technology
emerges, it will come from
International Tapetronics
Corporation/3M, “The Leader
in Reliability and Service.”

In the U.S., call toll-free
800-447-0414, or collect from
Alaska or Illinois 309-828-1381.
In Canada, call Maruno
Electronics, Ltd. 416-255-9108.
In most countries outside the
United States and Canada,
information on ITC equipment
can be obtained through local
distributors.

International Tapetronics Corporation/3M

2425 South Main Street
PO. Box 241
Bloomington, lilinois 61702-0241
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is a huge island-like rack con-
taining all communications, satel-
lite, STL, DA, and support
equipment, and is really the heart
of the radio station.

Previously owned equipment
includes WGN’s two 48-position
IGM Instacarts, which engineers
preload for talent to call up by re-
mote control. Carollo says the sta-
tion is looking ahead to the use of
possible digital storage systems,
which will come under serious
consideration “when the cost
comes down.”

WGN also put its Motorola two-
way radio base station, its Harris
9160 and 9130 remote control sys-
tems, and its Mosley PCM 505
STL into master control.

New equipment includes a
Logitek distribution system, with
a DA for each input to the
router—an entire rack of 100 am-
plifiers. Carollo says the station
also built a talk-back system for
communications, as well as a re-
mote processing system with four
stereo remote handling systems
and two utilities for airing and re-
cording remotes. For other pro-
cessing, WGN has put in an Aphex
Compellor and a Dominator.

Master control also has a tape
recording center with Ampex 800
ATRs, which the station previous-
ly owned, brand-new Fidelipac
Dynamax cart machines, and new
Tascam cassette decks. The tape
dubbing area in master control al-

Studio A for his Sunday combo show.
BM/E  SEPTEMBER 1986

lows for recording of feeds and
shows without having to tie up one
of the production studios.

With so much riding on the
smoothness of WGN’s technical
operations, station engineers play
a key role, probably more so than
in most radio stations. An engi-
neering station has been built into
master control, with an engineer
on duty 24 hours a day.

Maximum flexibility

In designing its on-air and pro-
duction studios, WGN aimed for
versatility to support the large
number of activities that happen
simultaneously.

There are three studios, the
newscenter, control rooms for two
of the studios, a production
screening room for the other, and a
news production room. WGN likes
to be able to control its on-air
combo, from the talent postion, or
noncombo, from the engineering
position, and it has equipped the
studios accordingly.

“Studio design reflects the idea
that talent will operate the equip-
ment more and more and that en-
gineering, with a greater
complexity of equipment to over-
see, will concentrate less on oper-
ating the equipment,” Carollo
explains.

The overall interior design and
layout was done by VOA Associ-
ates, working closely with station
management to integrate form

“ always thought they built these boards for engineers, but this is great,” ob-
serves on-air personality Floyd Brown (foreground) as director of operations
Kenton Morris helps him learn to operate the Pacific Recorders BMX Il board in

News director Dave Ellsworth prepares
the news from the on-air position Il, in
the five-station newsroom. Each sta-
tion has a complete setup, including
Newsmixer, Gentner Telemix, and in-
tercom. Newsroom cabinetry is by
Ram Broadcast Systems.

and function. Spaciousness, a
scarce commodity in most radio
stations, was built into the studi-
os, not only for aesthetic appeal,
but out of necessity. It added to the
rooms’ acoustics, and with so
much going on at once, it provided
ample space for people and fast-
paced acitivity.

WGN went into the design
phase with a clear idea of it’s
equipment needs. Helping to meet
those needs were two companies:
Pacific Recorders & Engineering
built the consoles in the three
main studios, two control rooms,
news production and the showcase
studio; Ram Broadcast Systems
built and wired the newsroom
cabinetry.

Studio A is the largest and main
on-air room. On one side is a row of
windows looking onto an outer
hallway with a wall of bullet-proof
windows facing Pioneer Court. On
the other side are “bay” windows
leading into the newsroom. In
front, with a clear line of site to
talent positions, are Control A and
Al. In the center of the studio is
one of the biggest consoles in-
stalled in a radio station, a
rounded-edged maple console,
18-feet long, which supports two
talent positions and ten guest
postitions.
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The McCurdy VAS-100 10X1 Switcher
is alkelectronic sclid state switching
at its best!

Whaatever you're looking for in
broadcast quality audio/vid=o switch-
ing - advanced design, sup=rior per-
formrance, ease of operation - you'll
find it here. And more.

Your operators will appreciate the
host of convenience features. 10X1
vided/2 audio switching and tally relay
output (both user specified:. Serial

remote control board. Standard mem-
ory retention.

One panzl control of multiple
switchers. Integral local relegendable
pushbuttons. Loop thru video inputs.
Bridging audio inputs. And compact
single unit housing.

You'll like the competitive pricing,
cost-efficient operation, ease of
expansion and low maintenance.

The McCurdy VAS-100 10X1
Switcher. The Switch Hit of 1985.

McCurdy Radio Industries

108 Carnforth Road, Toronto, Dntario, Canada M4A 2L Tel:(416)751-6262 Telex: 06-963533
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MULTITRACK PRODUCTION
FOR MERE MORTALS

Otari’'s Mark III-8 and Mark I11-4 audio
machines are helping today’s radio broad-
— casters meet the challenge from music

‘-:".97-":‘7"“ video and stereo TV by allowing a

. i Producer’s creativity
g& i Faien ' to soar to new realms.
‘ =l .:.-:'.-f- And, they keep costs
o -,-ﬂ
\ o .'ﬁh = downto earth.
| The Mark III-8 eight chan-
nel, and Mark I11-4 four
channel recorders give
| vou exciting and afford-
\ able aids to creativity that
\ can quickly be mastered, even if
" vyou, until now, followed the two-track path. With
eight channels, you can lay down stereo music
tracks, cross fade from one stereo program to
another, layer effects, or multiply voice overs —
on ore tape. on one machine. Spots are created
more efficiently, and are mere effective.

\

et

So don't wait for divine intervention to
determine the fate of radio. Make it happen

today with the stereo production machines, from
Otari: The Technology You Can Trust.

Contact vour nearest Otari Dealer for a
demonstration, or call Otari Corporation,
2 Davis Drivé, Belmont, CA 94002 (415)
592-8311 Telex: 9103764890
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One talent mic is combo, one
nonicombo, and of the ten guest
mics, five are combo and five
noncombo. Combo positions are
run through the BMX II series 26
at the right-hand position,
noncombo through the BMX III
series 26 in Control A. One of the
combo mics doubles as a news
positon, and has a control turret
with Electro-Voice mic line mixer.

The studio also has Techniques
SP-10 turntables, a Studer CD
player, an Otari 50-50 MKII-3
reel-to-reel, and one record and
four playback Fidelipac Dynamax
machines. This equipment is
placed low, on either side of the
talent positions. Carollo says the
console was deliberately designed
that way to ensure line of site to
Control A, A1, and the newsroom.
The low lines of Studio A are re-
peated in the other studios, with
the exception of the newsroom.
The low-placed equipment is an-
other example of form merging
with function.

Control A has an engineering
and a producer position. Other
equipment includes a rack-
mournted Studer 810 reel-to-reel.
Studio A1, next door, acts mostly
as a producer’s screening room for
call-ins or can accommodate farm
reports or sports updates. Because
nearly all of WGN’s programs con-
tain call-ins, producer’s screening
areas became an important con-

The Padific Recorders BMX Il combo boards have been fitted at the center witH a

AM Studio Design

TALENT

TALENT

TALENT

ENGINEER

The bilevel, space-age console built by Pacific Recorders for WGN's showcase
studio is shaped to fit into the corner room, a former Fannie May candy store.
Looking cut to passers-by are positions for weathercaster, traffic reporter, and
engineer running a BMX Ilifor noncombo. On the upper level in back are positions
for news and two guests, plus talent running a combo show through a BMX Ii

sideration, and were included in
the control room designs.
Looking into Studio A through
the “bay” windows is the news-
room with a total of five
newscenters. Each station has a
Pacific Recorders Newsmixer and
a Gentner Telemix, which allows

~ e

phone module from Gentner because call-ins are so much a part of WGN's

programming.

for telephone interviews with a
Telco mix-minus. Each station
also has a new Otari 50-50 MK
III-2 ATR, Dynamax cart ma-
chines, and Marantz 221 cassette
decks, because, Carollo says, they
are the same ones that news re-
porters use in the field. Of the five
stations, news position II can go
directly on air through Studio A,
and the others can be routed
through that news position to go
on-air from the newsroom as well.
To the delight of news personnel
on staff, the news department also
has its own production studio with
a BMX III Series 22 board, four
Dynamax cart machines, two
Otari 50-50 MK III-2 ATRs, and
two Marantz cassette decks. This
will also allow for production
without the need to tie up one of
the other production rooms.
Studio B is combo only and al-
most resembles Studio A cut in
half, with a scaled-down version of
its maple console. There are five
positions, one with a Newsmixer
and one for talent with a BMX II
Series 26. Off to the side is a pro-
ducer’s screening room. Studio B

BM/E  SEPTEMBER 1986
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also has an Otari 50-50 MKII-3
reel and one record and four play-
back Fidelipac Dynamax
machines.

Studio C is a production studio,
which will be used for WGN’s two
live roundtable shows each night
and for major production and re-
cording. Morris says that the sta-
tion hopes to do more outside
production, perhaps eventually as
a separate profit center. But with
the full load the station already
has, it’s hard to imagine WGN
ever having enough time to ac-
commodate that wish.

The two live shows are engi-
neered from Control C, with a
BMX III Series 22, but they origi-
nate from a maple table in the
shape of a hexagon with five mic
positions in Studio C. Also in Con-
trol C is a Studer A80 four-track
ATR.

“A four-track machine is new
for us,” Carollo notes. “In the past
we just did basic cut-and-splice.
Now we can do more elaborate pro-

ductions.” But he says the station
had no desire to have a larger
multitrack facility. “The board in
this studio had to double for on-air
and production, and some
multitrack boards don’t lend
themselves to that,” Carollo says.

Other equipment in Control C
includes two record and three
playback Fidelipac Dynamax ma-
chines and two Studer 810 reel-to-
reels. For reverb and special
effects, WGN bought two Lexicon
PCM 70s; one for Control A and
one for Control C.

In addition to the flexibility of
allowing combo and noncombo
shows and of giving shows sepa-
rate caller screening rooms, WGN
has designed its studios to allow
for the smoothest flow of opera-
tions. Studio A is the main on-air,
weekday drive-time room, while
Studio B is for overnight, week-
end, and prerecording of shows.

It’s possible to switch from A
combo to noncombo, or from B to
A, or A combo to B, according to

Carollo. He explains that this
means no studio will be in use 24
hours a day and gives his staff a
“safety valve’ —time for
maintanence opportunities. Time
to keep the equipment in working
order is insurance against ever
having to squeeze a complex show,
such as weekday morning drive
where everything happens at
once, into a studio that won’t ac-
commodate it.

Maintaining the flow

With three studios, a newsroom,
a showcase, and a flurry of on-air
and production duties to tend to all
at once, the key factor in pulling it
all together is communications.
WGN’s new facility has both video
and audio communications. Yes,
video in a radio station.

Yet there is not much equip-
ment that is more crucial to
WGN’s success than its phone sys-
tem. It’s the station’s strongest
link to its listeners, and is in use
nearly 24 hours a day, mostly for
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| WGN needed a telephone system that would grow with
ll them...GENTNER made It

possible.

“The custom system that the Gentner people built has
improved the quality of our on-air calls dramatically and
simplified telephone conferencing... It is exactly what
we wanted in an air telephone interface.”

Jim Carollo

WGN Radio, Chicago, IL |

With the largest selection of telephone ,
interface systems in the broadcast industry — |
from the portable Microtel™ to telephone
hybrids & frequency extenders to custom
systems — Gentner Engineering has the right
system for your station.

GENTNER"

R |

The
Clear
Choice.”

ENGINEERING COMPANY, INIC.

540 West 3560 South |
Salt Lake City, Utah 84115 |
(801) 268-1117
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The mic mixer you would have designed
yourself-I'he Shure M267

In the space of just two years, the Shure The M267 oscillator provides a clean
M267 has become cne of the most well- 1 kHz tone, and is located on the front of
known and widely used mixers in the the unit for simple access. The headphone
broadcast mmdustry. One look at it will el output is also on the front and includes a
you why. level control. IC design, along with active
The M267 gives you the improvements gain controls, provides greater headroom
you've told us were most important. Every and quieter operation.
channel has a mic line level switch for For location work or even studio post-
maximum flexibility. There’s also a built-in production, the M267 carries on Shure’s
limiter to keep the M267 from overloading reputation for reliability and ruggedness.
at critical moments. The unit contains a For more information on Shure’s com-
buili-in battery pack that utilizes three plete line of mixers, call or write Shure
standard 9-volt batteries. Brothers, Inc., 222 Hartrey

Simplex (phantom) powerand s " " E @ gvezn)ugeégvza;%on, IL 60202,
1 - .

a peak LED are standard, too.
BREAKING SOUND BARRIERS
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The ENG-4 Receiver is supplied with a
smal! monitor earphone and a 1/4 wave
antenna that mounts vertically or ata
right angle.

It’s a small wonder!

Big FOUR CHANNEL receiver and TWO CHANNEL transmitter
packed into the smallest packages ever.

The system is designed for ENG broadcast and remote video production
and operates in the VHF band between 165-216 MHz. There are 14 stan-
dard computer selected frequencies available from Telex. The receiver’s
simple rotary dial allows quick channel changes in the field. Spring-loaded
battery compartment pops up so battery ‘‘sled” can be taken out and
replaced instantly with a spare—reducing battery change downtime to just
seconds. For more information on this “small wonder’’ write or call today.

WT-400
Is supplied with
belt-pack carrying
ENG-4 case not shown
Antenna can here
be mounted at
aright angle

o b TeLEx —rL /r
2 i e 1 —
C‘:?'@ @;ﬁ-\' @;, bl:

L WT-400
ENG-4

- “j:-
TELEX.
TELEX COMMUNICATIONS, INC.
9600 Aldrich Ave. So., Minneapolis, MN 55420 [ (612) 887-5550

36

Circle 124 on Reader Service Card
BM/E SEPTEMBER 1986

remotes and call-ins.

Gentner Engineering was re-
sponsible for both the custom-
designed phone system and
intercom. The phone equipment is
basically an upgrade of an in-
house system built four years ago.
There are five lines for mass call-
ins, plus private lines. The origi-
nal system was built with Studer
hybrids and is mechanically con-
trolled with relays.

Gentner suggested replacing
the mechanical relays with micro-
processor control. Carollo says the
new system simplifies operations
so that now instead of three banks
of buttons for conferencing there
are only two banks, and switching
to put calls on the air is now a
“one-button operation.” The old
system did not allow for studio
lock-outs, Carollo says, but the
new system gives the studio that is
on the air total control. He says
the audio quality has improved as
well,

One of the most important new
features designed into the phone
system, according to Carollo, is a
“phone cue.” Ideal for use when
talent is running a combo show
with no producer available to
screen calls, the phone cue lets tal-
ent switch the call off air with the
push of a button.

Because the telephone is so im-
portant, WGN decided to modify
its on-air boards to make phone
equipment more accessible. Pacif-
ic Recorders and Gentner cooper-
ated on a phone module that
replaced center modules on the
BMX II boards. It includes a
touch-tone keypad built right into
the surface of the board and dupli-
cates the color and design of the
board.

The intercom system, also by
Gentner, consists of two IC 20s.
One system is for talent in all stu-
dios, including sports and news,
and is routed back to central engi-
neering. The second system con-
nects all operational positions:
producers, master control, engi-
neering, and remotes. A separate
talk-back system built in-house
covers each studio separately and
connects all positions within the
studio block.

There is also an IFB system into
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which private lines are tied.
Carollo says the entire system is
used to its capacity on days when
there are several remotes taking
place simultaneously.

Audio routing is done through a
Utah Scientific 50 x 30 stereo rout-
er, and the station also has a new
Utah Scientific earth station rout-
er. But perhaps the most unusual
form of communications for any
radio station is the internal video
system WGN has put together. At
the center is a Utah Scientific 20 x
20 video router and five black-
and-white video cameras and
monitors, one in each studio. Each
studio also has a Radio Shack com-
puter that is used as a character
generator.

What is a video system doing in
an AM radio station? It mostly
serves to help communications be-
tween studios. For example, if the
producer screening calls for on-air
has someone on the line, the name
and subject of the caller can be
keyed into the character genera-
tor, and it appears on the talent’s

monitor. Without interrupting the,

flow of the show, the on-air talent
can go right to the call and address
the caller by name. WGN also has
a video camera mounted to the
window of the showcase so
passers-by can communicate with
talent on the video monitors. The
video routing system also allows a
variety of video sources to be fed
into the station if needed, to moni-
tor TV progams.

Looking to the future

With all the forward-thinking
work that went into WGN’s new
home, it’s hard to imagine anyone
standing in the midst of the state-
of-the-art equipment and space-
age showcase and taking seriously
the proclamation that AM has no
future. At first look, it seems that
WGN has more than enough
equipment to keep a personality/
talk AM stereo station on the air,
and Carollo is quick to point out
that no sooner is additional equip-
ment put into the hands of engi-
neers, programmers, and talent,
than new creative uses are discov-
ered and the studios are again op-
erating to their capacity.

While WGN’s $3-million move,

AM Studio Design

ratings successes, and the support
of its parent company may not be
typical of most struggling AM sta-
tions these days, there are some
valuable lessons for both small
and large stations. First, it’s obvi-
ous that it is not just all the new
equipment that has given WGN
its direction. Station management
and programming knows what
needs to be done to get ratings, and
almost every answer to that ques-
tion means more community in-
volvement with listeners and
fulfilling important listener
needs. Engineering hecomes a cru-
cial part of the overall plan in pro-
viding the technology and support
that allows WGN to maximize its
commitment to the community
through remote broadcasts and
call-ins and to be up-to-date with
the most modern information-
gathering methods.

In creating such a facility,
equipment and design decisions
become a simple matter if the sta-
tion knows what it wants to do.

But there are two other intangi-
bles that can benefit any AM sta-
tion, and both are reflected in the
design of the new studios. One is
the ability to take a leadership
role, to innovate. Instead of la-
menting AM’s problems and try-
ing to imitate other stations,
WGN strikes out on its own and,
as the Michigan Avenue showcase
proves, is not afraid of the unusual
and the exciting.

The second isthe way all aspects
of the station, management, pro-
gramming, engineering, and tal-
ent work together. That’s why the
studios are interconnected, with
engineering at the hub within
easy access of the entire operation,
and why WGN’s technical design
supports a wide range of creative
efforts. The bottom line is that
WGN’s philosophy pays off, in the
form of ratings. The station pulled
in an 11.4 share in the spring
Arbitrons, making WGN Chi-
cago’s number one station. Those
numbers, plus all the hard work,
planning, and expense spent on
WGN’s new home are reasons
why, when CE Carollo is asked
what he thinks when someone
says “AM radio is dead,” he just
laughs.
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an excellent
ca-dioid micro-
phone. In fact, its
sirall diameter
mekes it a better
cardicid than the
fatones!

With its ex-
ter.dable wand,
it makes the
perfect mike
for interviews,
tale shows...
wkerever you
need to get the
mike close while
you stand back.
Phantom or bat-
tery powered
to go anywhere.

I-’s just one
of ¢ series of
Audio-Technica
advanced-design
UniPoint™ condenser
microphones designed
to solve sound problems
without getting in the way.
See them now at your
nearby Audio-Technica
sound specialist, or write for
literature today.

audio-technica.

1221 Commerce Dr., Stow, OH 44224
(216) 686-2600
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Broadcast £
Videocassette

Scotch™
Color Plus

One Tape for a True Picture.

When you have cne chance to get a story, you can't take any chances with your tape. So the
tape you take is the 3M V2" Broadcast Videocassette. With our exclusive Anti-Stat™ System—to
reduce its stetic change and helg prevent the dust buildup that causes dropouts. To give you
broadcast quality in a V2" format—the true test of a true picture.

© 1986 3M Co.




TO THOS
WHO HAVE ONE
CHANCE TO GET
A STORY, *
ONETAPEISTRUE.

One Tape Stands True.
When you have one chance to get a story, we aim to be the one name you take with you. Just
as we've been since we invented videotapz 30 years aco.

That's why we stand by you—with the dargest support force in the fiald. R

And we stand behind you—with some of the most advanced researzh in SCOtCh

the industry. All to keep our standing as—number one in the world of the pro. e e A . s A
NUMBER ONE IN THE WORLD OF THE PRO




| THERE’S AN IDEAL MIX
- FOR YOUR STATION.

For many top rated radio broadcasters, multichannel, multi-featured production console
. Pacific Recorders & Engineering consoles are which retains the control features of the BMX
. -° essential to their operations. Qurfamily of con- o and AMX.
*soles was designed from the same set of func- And, because it was high-time to improve a
tional and operational specificatipns, with each dismal equipment situation in news/edit rooms,
' ascending model adding capabmtles Without we've built the compact and versatile Newsmixer.
* giving up features or performafice in the process. =~ “Five consoles. Five different systems
Since their mtroductlo,q mbre than 750 of designed to help solve your station’s unique oper-
o our BMX on-air consples have been installed. ational problems-including the problem of opera-
There’s now two models in th@ BMX family; the tional ease since all our consoles have similar
legéndary Series Il, and the ney Series Ill (which grgonomic designs.
offers many more features withthe same relia- You'll need more technical mformatlon of
bility and performance as the original BMX-H). course, and we'll be happy to rush it to you. Just
A workhorse for production, ourflexible, pick-up the phone. :
AMX console offers a powerful combination of : .
sophisticated stereo production and advanced Hands Down, The # | Choice.

on-air features. - B R .
Because high quality multitrack capability Pacitic Recarders & Engineering Corporation
has become a top priority for more competitive 2070 Las Palmas Drive /

productnon we designed the ABX-a serious - -arlsbad, California 92008
Circle 126 on Reader Service Card . (61 9) 43839111 Telex: 181777
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RADIO '86

Radio '86 Show

By Judith Gross

Preview

ith the merging this year of the NAB and

NRBA into one organization, many radio

broadcasters are wondering what to ex-
pect from the management-programming-sales-
engineering convention to take place September
10 to 13 in New Orleans.

The NAB’s Office of Science and Technology has
doubled the amount of engineering sessions and is
hoping to draw more station engineers this year,
and as a result, more equipment exhibitors. There
was speculation that next months SBE convention
would steal some exhibitors away, but the latest
count of exhibitors is approximately 100.

There will be some 80 workshops and seminars,
as well as the usual array of stellar guests.
Megatrends author John Naisbitt is the speaker at
the Radio Awards Luncheon, and air personality
Gary Owens will receive the 1986 Radio Award.
There will be entertainment by Pete Fountain and
Joe Cocker.

One repeat event that went over well with ex-
hibitors at last year’s show is the Exhibit Hall
Lunch. Last year, a marching band led attendees
into the exhibit hall where free food and drinks
were served. It generated interest in the exhibits,
and will be repeated this year as well, along with
an Exhibit Hall Coffee Break.

Hot topics

Many of the most intriguing new trends will be

An increased focus
on engineering
topics will be the
highlight of this
month’s gathering
in New Orleans.
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the subject of engineering sessions. The rest of the
activity will be in evidence at the equipment
booths.

Digital is still attracting tremendous interest.
Expect some digital memory systems, more CD
software, and the new CD jukeboxes, or multiple
disc changers.

Software developers, for programming and busi-

ness, will be in attendance, and there will be a
good showing from several major cart machine
manufacturers, console makers, and other main-
stays of the industry. If the NAB is successful in
drawing more engineers, enthusiasm for this an-
nual meeting may actually increase, and this
could put the radio convention on surer footing in

the years to come.

Highlights of Engineering Sessions

The day before the convention actually begins, the
NAB is sponsoring a one-day seminar on RF Radia-
tion Regulations. It will cover current regulations,
proposed new regulations, and compliance.

The session on AM Improvement will debut some

important new developments. One is the release of

the technical report on AM overmodulation done by
Harrison Klein of Hammett and Edison Consulting £n-

gineers. Splatter has turned out to be quite a wide-
spread problem.

The NRSC subgroup working on voluntary preem-
phasis standards is also expected to have a draft stan-

dard ready for discussion

Other AM improvement topics will be the focus of

two in depth sessions. Topics include the NAB new
technology AM antenna project, a report on the

IEEE's efforts concerning RF lighting devices and elec-

trical interference, and a Towh Meeting with Jim

McKinney, FCC mass media bureau chief, and Al Sykes,
assistant secretary for communications and informa-

tion to president Reagan. Both will be there to dis-
cuss AM improvement.

Practical technical assistance is the focus of the re-
mainder of the engineering sessions.

Steve Kramer of Sellmeyer and Kramer will explain
How to Use a Smith Chart, the chart that helps
with impedence matching and broadbanding. A panel
of experts will talk about Grounding, and another will
address Lightning.

A session on FM Upgrades will cover everything
from how to avoid being downgraded to the new
FMX system, and there will be a separate panel on FM
Antennas.

The Radio Show would not be complete without at
least a mention of AM stereo. The session is called
Using AM Stereo and will cover new ideas and debut
an all-new NAB slide presentation

On studio and audio topics, there will be sessions
on Studio Designh, addressing acoustic concerns, and
New Studio Technology, which will cover telephone
interfaces, digital editing, and CD players.

Finally, a session that many engineers will welcome
IS one on Communicating with PDs and Managers
for an overall sharpening of communications skills.

Wednesday, September 10
12:00-8:00 p.m. Registration
6:00-8:00 p.m. Welcome Reception

Thursday, September 11

7:30 a.m. Registration
9:00-10:15 a.m. Opening General Session
10:15 a.m. Exhibits Open
11:00-12:45 p.m. Making AM Work
Negative Political Advertising
Basic Financial Management for Programmers
Selling Local Store Chains
Program Consultants
All About RF Regulations
12:15-1:45 p.m. Exhibit Hall Lunch
1:45-3:00 p.m. Budgeting for a Better Bottom
Line
New Business Development
News & Personality on a Music Station
For Engineers: Communications with GMs and PDs
Making Advertising Pay
Spanish Format
3:15-4:30 p.m. Marketing: The Wave of the
Future
AM Improvement Report
Advanced Management for Programmers

Rep Roundtable Satellite Opportunities

Racdio ‘86 Agenda

Classical/Fine Arts Format

4:45-6:00 p.m. Megarate Dollars
Using Publications and Charts for Better Programming
How to Use Research in Programming

Why Do Advertisers Choose Radio

New Studio Technology

CHR Format
6:30-8:30 Reception

Friday, September 12
7:30 a.m. Registration
7:30-8:45 a.m. Traits of Effective Small
Market Managers
You Can Still Lose Your License
From Programmer to Manager
Sale Survival: Returning to the Basics
Design for Tomorrow’'s Radio Studio
8:00 a.m. Exhibits Open
9:00-10:15 a.m. In-House Sales Training
FCC/Broadcaster’'s Town Meeting
New Format Experimentation
Surviving in Tough Times
Computers for In-House Research
Urban/Black Format
10:15-11:00 a.m. Exhibit Coffee Break
11:00-12:15 p.m. RAB General Session
FM Antennas
Beautiful Music Format

BM/E  SEPTEMBER 1986
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RON SCHILLER ASSOCIATES
BROADCAST SYSTEMS CONSULTANTS
140 CDUNTY ROAD TENAFLY, NJ 07670

201-568-1552 201-567-S279

Engineering

for today and tomorrow.
Radio
Television

Post Production
Multi-Media

Business Analysis
Market Analysis
Project Planning
Facilities Desig

Operations Effectiveness  (Cost Control
Transmission Qualﬁ
Technical Efficiency

New Technologies  Transmission Systems
Control Systems
Data Management

Projects impact-the bottom line.
Shouldn’t yvou ensure
they have a profitable impact?
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Country Format
12:30-2:15 p.mi. Radio Awards Luncheon

11:00-12:15 p.m. The Future Is Tomorrow

2:30-3:45 p.m. Traits of Effective Major Market

Managers
Dealing with Four BooksSmall Market Programming
Challenging Sales

FM Upgrades/FMX System

Layman’s Guide to Research
3:00-5:15 p.m. New Orleans Station Tours
4:00-6:00 p.m. Syndication Showcase and

Champagne Party

Saturday, September 13
8:00 a.m. Registration

Sales Training and Consultants
Promotion

Radio: The Mind Connection

Directional Antenna Workshop
AOR Format Room

12:15-1:30 p.m. New Orieans Theme Lunch
1:30-2:45 p.m. PD Role Playing

Creative Sales Compensation and Sales incentives
Ratings and Radio

Station Acquisitions for Minorities
The Technical Hazards of Lightning
News/Talk Format Room
3:00-4:15 p.m. Creative Advertising and

8:00-9:15 a.m. Traits of Effective Medium Market

Managers
Responsible Programming
The FCC Is Alive and Well

Technical Grounding
Prograrmming for Social Change
9:00 a.m. Exhibits Open
9:30-10:45 a.m. Show Prep
Creating a Business Plan
Lobbying
Using AM Stereo
Looking out for Libel
Nostalgia/Big Band Format

Marketing
Political Advertising
Selling 3564

Network Presidents Panel
How to Use a Smith Chart

AC Format Room

4:30-5:45 p.m. AM Success Stories

Small Market PD
Station Acquisitions

More Than One Way to Make a Buck

Inventory Control

The Best Promotions Are Team Efforts
6:30-10:00 Reception Dinner

Racdio ‘86 Exhibitors

Accu-Weather, Inc.

Ad Team of Florida, inc.
Advanced Broadcast Mgt., inc.
Alden Electronics, Inc.

All Star Radio

Alpha Electronics, Inc.
Arbitron Ratings Co.
Associated Press

ATI—Audio Technologies, Inc.
Audichron Co., Inc.
Auditronics, Inc.

Avcom of Va., Inc.

2B System Corp.

Broadcast Audio Corp.
Broadcast Electronics, Inc.
Broadcast Music, inc.
Broadcast Prom. & Mkt. Exec.
Broadcast Supply West
Cablewave Systems Div
Celwave

Capitol Magnetic Products

CBSI/Custom Bus. Systems Inc.

Century 21 Programming
Clayton Webster Corp
CNA Insurance
Columbine Systems, Inc.
Comark

Communications Graphics, inc.

Conaway/Creative, Inc.
Concept Productions Concert
Music Broadcasters Assoc.
Continental Elec. Div.

Varian

Data Communications Corp.
Datacount, Inc.

Dataworld

Delta Etectronics, Inc.
Cielectric Communications
Drake-Chenault Enterprises
Eventide, Inc.

Fidetpac Corp.

Film House

First Com Broadcast Services
Freeland Products, Inc.

Harris Corp.

Brozdcast Group

Harrison Systems, Inc.
Holaday Industries, Inc.

Howe Audio Productions, Inc.
IGM Communications, Inc.
international Tapetronics/3M
J & H Music Programming Inc.
Jefferson Pilot Data Systems
Johnson Electronics, Inc.
Kalamusic

Kavouras, IncC.

LeBianc & Dick Communications
Leonard Sloan & Assoc.

LPB, Inc.

Media General Broadcast Serv
Miller, Kaplan, Arase & Co. CPA
Mitron Systems Corp.
Mo'Money Associates, Inc.
Motor Racing Network
Motorola, Inc

AM Stereo Music Dir

Programming Services
National Public Radio
Nautel

NBS, Inc./WRSA

NEC America, InC

Brd. EQ. Div. Network
Production Music, Inc
Normex, Ltd.

Philips Television Systems
Radio Advertising Bureau
Radio Computing Services
Radio Group

Radio Mail

Register Data Systems
Riviera Broadcast Leasing
RockCom, Inc.

RSN Promotions, inc.
Sacred Heart Program
Shively Labs

Sound Ideas

Sperry Corp.

Spotwise Productions
Strata Marketing, Inc.
Systemation Corp.

Take A Trip America
Tapecaster

Tapscan, inc.

Tennaplex Systems Ltd
United Press international
United States Army Reserve
US Tape & Label Corp.
Weather Services Corp.

BM/E  SEPTEMBEFR 198€




- il T=h--

> one cs for tape dupli 1g equip-
~ mentthata; plishes the small tasks and the
- m"mﬁ‘—-vroﬂmblyr i £
~ Solution:

Telex—ungquestionably the company with the

widest, most versatile line of tape duplicating
products in the industry.

Telex has a duplicator that fits your BoFemial 4o
needs—today, tomorrow and next week. medium production

Whether it's a new suit for yourself or electronics for yourbusiness,
it makes sense to shop where you have the widest selection. And,
il your purchase is as crucial to the profit line as a high speed tape
duplicator, you shouldn’t settle for a model that atmost fits your
needs.

Telex has models that copy as few as one cassette at a time or
as many as twenty-three. Telex models are available in mono or
stereo and also offer a wide variety of copying configurations such
as cassette to cassette, reel to cassette, cassette to reel or reel to
reel. For smali to medium run cassette duplication, chaose one of Th e N EW
the new Telex CD Series, butif you need open reel capability plus 4
larger cassette production, one of the Model 6120 configurations CD Se ries
is probably best for you. At Telex, you can find the rightduplicator i
at the right price, and you'll find it faster. For more information |
and detailed specifications, write to Telex Communications, Inc.,

9600 Aldrich Ave. So., Minneapolis, Minnesota 55420, Telephone:
612-887-5531. I E I E x
®

Call Toll Free in U.S. 800-828-6107

N The Model

6120—for

| medium to
| large produc-
tion runs.

Ask a participating dealer about special payment terms available only with the Teiex 6120!
Circle 128 on Reader Service Card




1o Broadcast.

Introducing Ampex 198 and 199 1/2"
Professional Broadcast Videocassettes.

Our 198 and 199 are everything you asked
forin 1/2" broadcast videocassettes. Because
we listened to you before we created them.

You told us you wanted bright, sharp
color and clean, crisp pictures. Pictures with
fewer dropouts. So we created an advanced
high energy formulation and manufactured
the tapes in a state-of-the-art cleanroom
environment using anti-static materials.

You told us they had to be rugged
and durable. So we created a

tough tape binder system and a

precision-moldec, high-impact

ABS plastic cassette mechanism.

But we didn't stop there. We also created
a user-friendly labeling system that helps you
fird material fast. Because you don't have
time for delays in the editing suite.

The result is everything you asked for in
th2 newsroom, on location and for automatic
cart playback systems.

Ampex 198 and 199 1/2" videocassettes
in Betacam™ or M format. Great color.

Great pictures.

AM PEX

~_Cigle 129 on Reader&srvlceCar.d ' *

¥

Ampex Corporation  One of The Signal Companies

Ampex Corporation, Magnetic Tape Division,

401 Broadway. Redwood City. CA 94063, 415/367-3809

»
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A new transmission system improves FM stereo reception,
but will enough stations get into the act?

ny time a new technology

for radio comes along, es-

pecially one that involves

some consumer action,
skeptics abound. Engineers be-
come enthusiastic, but general
managers are apprehensive, and
program directors worry about
losing ratings.

FMX, the latest improvement to
emerge for FM stations, actually
seems to offer some measurable
improvements, not just in signal
transmission, but in increased
coverage area for stereo and even
greater dynamic range. The one
consideration for many stations,
however, is that FMX is an
encoding/decoding system and
will require a widespread consum-
er acceptance of new receivers in
order to reap its benefits.

The FMX system was developed
by the CBS Technology Center
from a joint CBS/NAB design. It
uses a unique companding encod-
ing system with adaptive expan-
sion on the decoding end to reduce
noise in FM’s stereo signal. At this
year’s NAB, there were four man-
ufacturers ready to market FMX
generators, but so far only one
company, NAD, has come forth
with an FMX receiver. Two
companies—Sprague Semicon-
ductor and Sanyo—have recently
committed themselves to the man-
ufacture of the IC chip needed to
decode the FMX signal, however,
and that is likely to spur develop-
ment of more receivers.

Companding to reduce
noise

When FM went from mono to
stereo sound, there was a tradeoff
in the S/N ratio that was caused by

e e TS

By Judith Gross

a combination of factors. The sig-
nal power had to be spread out
among components of a more com-
plex signal, and the wider band-
width resulted in a stereo S/N that
is much less than the mono S/N.
The EIA’s National Quadro-
phonic Radio Committe has calcu-
lated the S/N ratio degradation
under test conditions to be as high
as 26 dB, but that figure is reduced
somewhat for actual program ma-
terial. For one thing, interleaving,
when the peak amplitude of the
sum of the main and subchannels
of certain audio signals is actually
less than the sum of the peak am-
plitudes of each channel, helps the
eral, a 20 dB noise penalty for
stereo is generally accurate. The
loss of S/N ratio carries with it a

INPUT LEVEL (dB)

+ =20

4 a0

ouTRUT
LEVEL
(d8)

Figure 2: At low signal levels, the com-
pressed signal is linear, but at a 20-dB-
higher gain than the uncompressed
LR channel. At midlevels, the slope
flattens, and it drops off entirely at
high levels in the CBS Technology
design.

loss in stereo coverage area, and
there is also a loss in mono cover-
age, although to a lesser extent.

Stereo reception can be cut
down to as much as one quarter of
the station’s coverage area in
mono. FM stations have been han-
dling the problem in various ways,
ranging from processing that
boosts the high frequencies and
masks noise to giving up on the
“fringe” listening area for stereo
coverage entirely.

Noise reduction by companding
is a technique that has met with
success in tape and vinyl record-
ing and was an important part of
the MTS system approved by the
BTSC, with its dbx-developed sig-
nal companding. The benefits re-
sult from first compressing the
dynamic range of an audio signal
prior to transmission and then ex-
panding the signal back during re-
ception. Usually, companding
techniques rely on a fixed com-
pression ratio, for example a 2:1 or
3:1 ratio, but this is not the case
with the FMX system.

In developing a noise reduction/
companding system for FM radio,
compatibility is an important con-
sideration. Not only must the im-
proved signal be compatible with
mono reception, but it must also
ensure against degradation of the
stereo signal in existing receivers.

The CBS Technology FMX sys-
tem provides a unique compand-
ing alternative. In addition to the
L+R mono and L—R stereo sig-
nals, it generates a second L—R
signal (S’) in quadrature (90 de-
grees out of phase) with the origi-
nal L -R. This second stereo
subcarrier is transmitted at the
same frequency as the S signal

BM/E  SEPTEMBER 1986
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EMBARC

SATELLITE NETWORK

AMERICA'S MOST COMPREHENSIVE
SATELLITE TRANSMISSION NETWORK

% VIDEO CONFERENCING
* SPORTING EVENTS

* NEWS CONFERENCES
* NEWS GATHERING

» SPECIAL EVENTS

ETHEREUM SCIENTIFIC IS THE LEADER
IN DESIGN AND CONSTRUCTION OF
TRANSPORTABLE UPLINKS (BOTH C AND KU-BAND).

WE BUILD TO YOUR SPECIFICATIONS

Network Control Center:
SCIENTIFIC 7641 Clarewood, Suite 336
CORPORATION Houston. Texas 77036

{713) 784-2630 ETHEREUM MOBILE BROADCAST AND RECEPTION CONSORTIUM
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ATTENTION NEWS DEPARTMENTS

Please take a moment to fill out the form below so we can plan
even better coverage ¢f ENG/RNG equipment.

1. Indicate your buying status on the following types of equipment. Please use the boxes to
indicate when you intend to buy each type of equipment:
intend to buy

have now within within within
on order 3 mos. 6 mos. 12 mos.
Portable audio mixers
Portable audio tape recorders
Wireless microphones
Microphones
Intercoms
Headphones
Microwave equipment
Masts
ENG vans
SNVs (satellite news vehicles)
Portable lights
Batteries and other power equipment
Recorders/cameras
VTR/VCRs
Helicopters

2. What is your yearly budget for equipment purchases?
[J Under $10,000 [1$51,000 - $75,000
[J$11,000 - $25,000 [1$76,000 - $100,000
[J $26,000 - $50,000 [] Over $100,000

3. About expenditures for ENG/RNG equipment:
What percentage of news equipment expenditures goes toward ENG? %

What percentage of news equipment goes toward RNG? %

4. Looking ahead to the coming year, what will be your station's number-one purchase
priority? _—

5. Will you attend the SMPTE convention in 19867 Yes No

Check all previous years that you have attended SMPTE:

] 1985 (11984 [11983 Prior to 1983

6. Did you pass this issue on to others? JYes No If yes, how many?

7. About yourself: Do you work at a:

] TV station 1 Radio network
[TV network 1 Production company
[] Radio station 1 Post-production facility
[] Other {specify)
Are you a:
[[] Chief engineer Engineer General manager
[[] News director Operations manager Other (specify)
Do you:
1 use the equipment? make buying suggestions?
| make buying decisions? evaluate equipment?

NAME AND TITLE

STATION OR COMPANY

ADDRESS — L — =

CITY, STATE, ZIP - -

PHONE ( y _
MAIL BEFORE OCTOBER 15, 1986

Fold here and staple closed Thank you for your cooperation




BM E

ST ru1AFJAPEI"1LNT ENGINEERING

ENG/RNG

EQUIPMENT

SURVEY

MAIL BEFORE OCTOBER 15, 1986
Fold here and staple bottom.

|

BUSINESS REPLY MAIL

FIRST CLASS PERMIT NO. 6377 NEW YORK, N.Y.

BM/E

BROADCAST MANAGEMENT/ENGINEERING
295 Madison Avenue
New York, New York 10164-0008

NO POSTAGE
NECESSARY

IF MAILED
IN THE
UNITED STATES
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FMX Broadcasting
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Figure 1: In the FMX system, the dynamic range of the
audio signalis compressed at fow levels during transmis-
sion and expanded in the receiver to achieve noise

reduction.

and has a 10 kHz pilot for identifi-
cation, but the audio is com-
pressed on the low end and has a
20 dB boost in gain over the S sig-
nal. The S and S’ have a linear re-
lationship, 20 dB apart. But as the
signal approaches 100 percent
modulation, the FMX “shuts itself
off,” leveling the S’ back to the
original S in order to avoid the
overall modulation penalty that
would result were it allowed to
continue.

The companding is applied dur-
ing lower levels, where it’s needed
the most, and gradually returns to
the level of the S signal at the high
end, where noise reduction is not
needed (see Figure 1). The Sand M
signals set the modulation limits
for the system so it is never more
than 100 percent. Because the S is
transmitted in quadrature with
the S, there is no chance of stereo
receivers without the special FMX
encoding picking up the FMX sig-
nal. The noise reduction benefits
occur during expansion on the re-
ceiving end.

Adaptive expansion

With such a unique form of
companding in effect on the
encoding end, a different type of
expansion must be used during
decoding. The FMX system uses
“adaptive expansion” to ensure ac-
curate decoding (see Figure 2).

The expander uses a tracking
reference signal, and, in this case,

contours.

it is the original S—the L—-R
stereo signal—itself that provides
the reference. The signal going
into the expander consists of the
sum of the compressed and
uncompressed L-R signals (S and
S’). The VCA uses the level differ-
ence between the two as its control
signal, and the circuit functions as
a servo amplifier, restoring the
compressed signal to the original
signal. For signals below the com-
pression threshold, the expander
operates in a linear fashion to
avoid decoding errors. The 10 xHz
pilot on the FMX signal ensures
automatic switching in the
decoder.

CBS Technology has been test-
ing prototypes of the FMX system
for more than a year. A system has
been in use at WPKT—Connecti-
cut Public Radio, and the benefits
have been impressive. Reception
measurements, and the resulting
contours plotted, show that with
FMX, the station’s stereo coverage
area extends nearly as far as its
mono coverage (see Figure 3).

For nondirectional stations, a
three-fold improvement is predict-
ed, but, according to Emil Torick,
VP of audio technology for CBS
Inc., the directional nature of
WPKT’s signal and the boundary
of Long Island Sound actually re-
sulted in a greater improvement.
The coverage benefit to a particu-
lar FM station depends on the S/N
ratio of the original signal. The

Figure 3: With the FMX system in use at WPKT, there was
a vast improvement in stereo coverage at 60 dB recep-
tion, and even the mono coverage showed improved

greater the original S/N, the
greater the improvement. Torick
estimates a 4:1 improvement at
about 60 dB S/N and 3:1 at 50 dB
S/N.

As might be expected, FMX also
results in an increase in the sig-
nal’s dynamic range. Most FM sta-
tions have a dynamic range
somewhere between 60 to 80 dB;
generally around 70 dB. The FMX
system can improve that by about
20 dB, which means that, theoreti-
cally, a station’s dynamic range
can approach that of the digital
music sources that are becoming
an important part of many sta-
tions’ music libraries.

But Torick feels that one addi-
tional benefit may become even
more important than the others:
the effect FMX has on a station’s
contour shadows. In addition to
merely expanding the stereo cov-
erage area out to the mono cover-
age, FMX apparently can flatten
out some of the dips and curves
present in the stereo and the mono
coverage area. Such was the case
at WPKT, particularly in the out-
er southwestern reaches of the re-
ception area.

Variables

The FMX system, as developed
by CBS Technology, leaves room
for a variety of approaches by
manufacturers interested in mar-
keting an FMX generator. The
amount cf fixed gain for the com-
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Figure 4: “A" is the normal stereo subcarrier, "B’ is the same L — R information
with the 20 dB FMX gain and flattop compression characteristic. Subtracting “A™
from "B" results in ““C.”" which modulates the FMX subcarrier in the CBS design.
Inovonics’ feedforward pulse-width modulation results in “D,”" a softer com-

pression curve.

pressed FMX signal is 20 dB, but it
will be up to individual manufac-
turers to determine the time con-
stants of the compression and the
final shape of the re-entrant char-
acteristic curve. It will also be up
to them to determine how the
FMX system will be integrated
with processing that they might
include in their FM generator.

One other issue that has arisen
is how to deal with actual program
material that has peaks causing
overmodulation when the S and &’
amplitude levels together exceed
100 percent. Possible solutions in-
clude baseband clipping, or peak
limiting, or altering the compres-
sion characteristic in some way.

Circuit Research Labs helped in
CBS’s development of the FMX
prototype by providing a digitally
synthesized S’ channel. The com-
pany is currently analyzing test
data collected from a PCM record-
ing on a Delco 2000 in the field un-
der medium multipath conditions.
It will be these test results that de-
termine if CRL does go forth on
product development.

“We announced that we would
go into FMX if there were no com-
patibility problems and if it would
benefit broadcasters,” says Ron
Jones, chairman of the board.

If CRL does go forth with FMX,
Jones says, the product will be an
FM stereo generator with switch-
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able FMX that will have
selectable preemphasis and 15
kHz low-pass filters to be compati-
ble with other manufacturers’ pro-
cessing. CRL anticipates that an
FMX product could be introduced
at next year’'s NAB.

One of the things CRL will be
looking at is the problem of
overmodulation caused by peaks.
Changing the compression thresh-
old is a solution.

Orban’s Optimod FMX model
8150A is still in the development
stage, and Bob Orban stresses that
more field tests are needed to see
how the system reacts to the use of
processing.

One of Orban’s concerns was
that the addition of the FMX sig-
nal in the original CBS prototype
results in overmodulation, as high
as 126 percent with some program
material. That would mean that
overall modulation would need to
be reduced to avoid such problems
where they exist. But Orban ad-
dresses the problem by making
the knee threshold (start of re-
entrant curve) and the compres-
sion-ratio-re-entrant part of the
curve program-dependent.

“It looks at the relationship be-
tween sum and difference signals,
both their phase and amplitude,
and decides how large the Q chan-
nel (FMX signal) can be to achieve
the maximum noise reduction

without overmodulation,” Orban
explains.

The Optimod FMX generator is
a standalone stereo generator
with an FMX compressor that is
designed to plug directly into
Orban’s FM processing and is opti-
mized for the Optimod-FM 8100
and older 8000 models. But Orban
says it can also be interfaced to
other manufacturers’ processing
as long as there’s an effective low-
pass filter and peak limiting.

Orban is continuing to test the
system to see how it works in the
presence of processing and to de-
termine any multipath problems
that might exist. A product will be
available late this year or early
next year, with pricing in the
$3000 range.

Aphex is also interested in mar-
keting an FMX product. The com-
pany was contemplating entering
the FM stereo generator field and
decided after researching the mar-
ket that any new offering should
be prepared for the future by
incorporating the FMX system.

“We felt that in order to be high
performance we had to offer FMX.
It will be an option to our FM
stereo generator,” says Marvin
Ceasar, president. He says there
will be a product available later
this year that will be priced about
$2000 without FMX, $3000 with
it.

Ceasar says that the develop-
ment of two previous Aphex prod-
ucts, the Compellor and
Dominator, helped pave the way
for the type of companding noise
reduction system used in FMX.
Aphex will not incorporate any ad-
ditional processing other than the
companding into its FMX
generator.

The problem of potential
overmodulation resulting from
program material will be solved
through peak limiting, not the
baseband clipping the CBS FMX
prototype uses. Aphex is planning
a product with low distortion and
high separation, and it will be
watching the receiver market to
see whether FMX will catch on.

A slightly different approach to
FMX is represented in a design by
Inovonics, Inc. President Jim
Wood says the company became
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interested in marketing a genera-
tor to FM stations primarily be-
cause of FMX, which would enable
Inovonics to “get in on the ground
floor” of the new technology.

The company uses feedforward
pulse-width modulation, which
Wood calls a “quasi-digital ap-
proach” to FMX encoding that dic-
tates the compression boost
instead of accomplishing this with
a VCA or analog approach. There
is also a softer curve for the re-
entrant characteristic, a softer
knee rather than a well-defined
break (see Figure 4).

There will be two Inovonics FM
generators available. One is a
standalone unit with processing
and AGC control that goes into a
three-band compressor/limiter
with user-control built-in and,
finally, to a stereo generator with
digitally synthesized pilot and
subcarrier and segmented sine
wave sampling. FMX is part of the
system, and there’s an optional

SCA plug-in card. Pricing will be
around $4500, with an additional
$400 for the SCA option.

The second Inovonics product
will be stereo generator, with
FMX option and no processing,
that can interface to existing pro-
cessing units. It will cost around
$1000 without FMX; under $2000
with the FMX plug-in card.

Inovonics has handled the po-
tential for overmodulation from
program peaks with the re-
entrant compression curve. It pre-
dicts where a problem with
subcarrier summing might exist.
Also, it begins the compression be-
low the knee, which is also used in
the CBS system, and a more grad-
ual curve is used to guard against
overmodulation, Wood says. The
company is doing on-air tests and
is aiming for October product
availability.

Limitations
Just as the FMX system works

best when the station’s S/N ratiois
great to begin with, so is the sys-
tem more suited to certain types of
FM stations.

A station that uses heavy pro-
cessing or boosts the highs to get a
certain sound is already masking
a good deal of the noise present in
the stereo signal and probably
won't hear dramatic benefits from
the addition of FMX, which seems
to act best on low- and mid-range
audio.

There has also been a great deal
of discussion about a possible in-
crease in multipath distortion as a
result of FMX. In cities with tall
buildings and in mountainous are-
as, multipath distortion can cause
distortion and degradation of the
signal, especially when multipath
reflections combine out of phase.
In tests of bipath reflections, the
NRQC found that a two percent
distortion in an FM signal could be
ten times that much—20 per-
cent—for the same station in
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stereo. For multipath conditions,
it would probably be intensified,
and the feeling is that FMX could
increase the distortion even more.

Torick says tests are still being
conducted to quantify the situa-
tion. FMX’s effects will be easier
to determine once more stations
convert to it and once there are
more receivers available.

There are two reasons for
optimism, however, according to

Torick. One is the fact that higher
signals are generally more likely
to cause multipath distortion, and
the FMX system acts only on low-
er signals. The other is the fact
that multipath distortion, if it oc-
curs, would be noticeable mostly
on non-FMX receivers. Once the
marketplace converted to FMX re-
ceivers, multipath distortion
could actually be reduced.

A final compatibility problem
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with FMX could crop up with very
old FM receivers, those built pri-
marily before 1975 and before the
widespread use of phase-locked
loop detectors. If a receiver with-
out such a detector is not exactly
in phase, it’'s possible that the
FMX subcarrier, the S’, could be
picked up by the radio and sound
like additional noise or degrade
the stereo separation. With such
older, synchronous detector re-
ceivers, if they are out of phase,
the 10 kHz pilot on the FMX sig-
nal could modulate the stereo sig-
nal during quiet passages.

Stations wanted

The next step in FMX’s develop-
ment and acceptance will be two-
fold. First, testing in actual on-air
conditions is crucial to settle the
question of multipath distortion
and to see how a station’s pro-
cessing and format responds to the
system.

WPKT—Connecticut Public
Broadcasting has tested the CBS
prototype for more than a year,
and it has noted increased stereo
coverage and improved reception
contours. The system seems to do
what it promises.

WLTW in New York also ran
some limited tests using a CBS
prototype. And other stations are
clamoring to test the system.

The second step will be the
availability of FMX receivers.
There have been several commit-
ments from IC chip companies to
provide chips to receiver manufac-
turers, with large-scale produc-
tion slated for next year. Adding to
the note of optimism is the fact
that CRL has supplied research
laboratory generators, in cooper-
ation with CBS, for receiver man-
ufacturing alignment in
production.

With generators for broadcast-
ers available late this year or at
the start of next, it looks as if FM
stations can expect to see FMX be-
ginning to catch on toward the
middle and later part of 1987.
Working in its favor is the fact
that there is only one accepted
standard among manufacturers.
As several industry sources
pointed out, “it probably won’t be
another AM stereo.” BM/E



Expand Your Horizons
With Canon’s wide-angle ENG lenses.

Now you can get a new kick—wide angle wide-angle’s arger field of view and unique
ccverage like never before—with Canon’s new breed  perspective. For sports, electronic field production,
of wide-angle lenses for 2/3” camzaras. Never before  news ard mare, Canon wide-angle lenses help you

heve you been able to take so muzh advantzge of scors extra points.
Canon J14x8 BIE High Resolution Lens Canon J8x6B Ultra-Wide Angle Lens
lceal for EFP and studic work. Its extraor The widest 2/3” BCTV zoom Iens there is.
dirary resolution gives 2/3” cameras With an 8X zocm and M.O.D. of only 11" —
results you expect fromlarger cameras. great for interv ews, ciose-ups and tight
KZY SPECIFICATIONS: B 5P
Focal Length: 8-112mm ==~ KEY SPECIFICATIONS:

(16-224 w/Extender) @& Focal Length: 6-48mm

Max. Relative Aperture:

.7 through 91mm, 2.2 at 112mm =
Amgular field of view: = Angular field of view:

&0° at Bmm, 4.2° at 112mm —=%: | b 5 End o 72.5° at 6mm, 10.5° at 48mm
M rimum Object Distance: 27.6" o Minimum Object Distance: 11”

e
- Max. Relative Aperture:
« f1.7 through 33mm, f1.9 at 48mm

Optics Division

Canon USA, Inc., Head Office: One Canon Plaza, Lake Success, NY 11042 (516) 488-6700
Dalles Office: 3200 Regent Blvd., Irving, TX 75063 (214 830-9600

Chicago Office: 100 Park Blvd., ltasca, IL 60143 (312) 250-6200

West Coast Office: 123 Paularino Awenue East, Costa Mesa, CA 92626 (714) 973-6000
Cancn Canada, Inc., 6390 Dixie Road, Mississauga, Oritario L§T1P7, Canada (416) 678-2730

©1985 Canon U.S.A.. Inc.

Circle 135 on Reader Service Card
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competition can't seem to duplicate.




Now you can shoot, edit
and broadcast with 1" quality—
on 2" cassettes.

When it comes to broadcast systems, it appears
our competition has been erased. Because no
other format can match the spectecular perform-
ance of M-I from Panasonic.

With M-II‘'s metal particle tape system, you can
use the same compact 90- or pocxet-size 20-min-
ute cassette from ENG/EFP right tarough editing to
on-air broadcast. With 4.5MHz bandwidth (-30B),
80dB S/N and burst signal inserticn for phase
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tracks (two linear and two FM), an integral longitu-
dinal and vertical inierval time codz/time date
Ggenerator with preseitable user bits and Dolby*-C
noise reduction. And M-II producte utilize a
standard edit control interface, so sou can

upgrade gradually if you like.

AU-650 Studio VCR. This compact,
rack-mountable VCR has all the ad-
vantages and functions of
conventional cecorders with

the benefit of the M-II format. The AU-650 provides
video ar.d audio performance as good as—if not
better than—tha: of 1" VTRs. In a V2" cassette format
that lends itself to stabon automation. It records and
plays either 90- or 20-minute casseltes, and pro-
vides smocth action, variable slow motion as well as
freeze frame. And the AU-650 can perform frame-
accurate automalic eaiting with multi-generation
transparancy. There's also an internal TBC to assure
on-air guality playback.

AU-500 Field Recorder. The AU-500 offers the por-
tability and functons demanded by ENG/EFP users,
while providing picture quality comparable to 1"—
all on eitner a 90- or 20-minute cassette. This small,
ruggediy designed unit is equipped with confidence
field coxcr playbeck, automatic backspace editing,
TBC/DOC connection, search function and warning
indicators that alert the orerator should recording
problems aiise aad the AU-500 accommodates
NTSC composite or various component input signals.

The AU-400 Camera Recorder. This lightweight,
compact camera recorder provides ENG users with
more than 20 mir.utes of recording, and a picture
quality that rivals that of 1" VTRs. The AU-400 also
features B/W video confidence playback through the
camera’s viewfinder, a chroma confidence indicator
and auaio confidence output through a speaker.
There's even an actomatic backspace edit-
img function and warning indicators. And
the AU-400’s rugged corstruction provides
excellent resistance to dust and moisture.

M-I, it's the cnly broadcast system of
its type in the industry. And it's avaiflable
now. iwo of the best reasons to go with
M-I from Parasonic.

Ta get the complete picture, call or
write Panasonic Broadcast Systems
Company, One Panasonic Way,

Secaucus, NJ 07094. (201) 348-7671.
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Digital Video: Blue Sky
Comes Down to Earth

By Eva J. Blinder

igital video, which has Once an engineer’s dream,

played an important sup-

porting role in television
and teleproduction for several
years, stands in the wings ready to
step into stardom. The imminent
availability of commercial digital
videotape recorders means that for
the first time, long-form program-
ming can remain in the digital do-
main from the initial
production all the way
through processing and
post-production. The
need to transfer between
analog and digital has
been entirely elim-
inated.

At least, that’s the
ideal. Although that
ideal is no longer purely
blue sky, it’s still a ways
in the future, especially
for television stations.

After all, why should
a broadcast television
station—required to
transmit in NTSC, no
matter what form the
signals in its studio
take—assume the enor-
mous cost of an all-
digital plant when the
currently available
analog component and
one-inch formats pro-
vide such excellent qual-
ity? Digital video is a natural in
applications such as graphics,
where multiple generations severe-
ly degrade analog formats. But do
standard station production and on-
air operations justify such a radical
departure?

For television stations, the an-
swer seems to be a highly qualified

the digital VTR will be in
commercial use in a few
short months. It will be
years, however, before
television feels the full
effect of this new
technology.

The industry most likely to reap immediate benefits from the
new D-1 digital technology is teleproduction. At New York's
Windsor Total Video, a technician operates a digital color cor-
rection machine.

and tentative “yes.”

Costing it out

“In a practical sense, my opinion
of D-1 is that it’s going to be around
1990 before it hits television sta-
tions,” says Karl Renwanz, vice

president of engineering and opera-
tions at WNEV-TV in Boston. “But

[ think it will be the next mastering
machine. [ really see it as a replace-
ment for Type C mastering.”

At this stage, however, Renwanz
has no plans to replace dny of
WNEV’s more than 150 tape
machines—of five different
formats—with DVR-1000s. The
key to D-1 penetration into the
broadcast environment, he feels,
will be price.

“I have heard that a
number of the older and
more prestigious
teleproduction houses
are placing orders for
this equipment, which
will impact their ability
to do multigeneration
work,” Renwanz com-
ments. “Broadcasters
will probably follow suit
after a price drop.”

The recently intro-
duced “super” half-inch
formats, Matsushita’s
M-II and Sony’s Beta SP,
probably will further de-
lay broadcaster accep-
tance of D-1, Renwanz
suggests. “There’s no big
reason to spend four
times [the price of
analog component] to
get a digital mastering
machine,” he feels, al-
though he believes “the
impact [of digital component re-
cording] will be pretty big in a few
years.

“All of us hope for a single for-
mat” for the television studio,
Renwanz adds. “We think compo-
nent digital is the answer. At
WNEV we are not pleased with the
composite digital idea. We would
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like to stay with component analog
[for now] and push the manufactur-
ers to go with component digital.”

Renwanz foresees the price of dig-
ital dropping over time until it pro-
gressively becomes cost-effective
for mastering and even for ENG/
EFP applications. When that hap-
pens, he predicts, “it will really
permeate the broadcast environ-
ment.” His key criteria for pur-
chase? “I won’t buy it until it’s
lightweight and cost-effective,” he
says.

What about the future of NTSC
in the studio? “I do think that the
days of NTSC straight record ma-
chines are numbered,” Renwanz
states. “With component analog for-
mats already available that look
much superior to their predeces-
sors, I think most broadcast facili-
ties will go that way in the next few
years.” The reliability of current
one-inch and %4-inch recorders will
ensure them a place in television
studios for years to come, he adds.

First forays

WHAS-TV in Louisville, KY,
will shift a major station subsystem
into the digital domain when it in-
stalls the Ampex ACR-225 digital
composite spot player it recently or-
dered. The actual delivery date for
the machine has not yet been set,
but Steve Steinberg, vice president

and director of broadcast services,
hopes arrival will be “much sooner”
than the 18 to 24 months currently
predicted.

The spot player will not be
WHAS’s first foray into digital,
however. The station’s impressive
graphics department, headed by
Cathy Galvin, already has an
Ampex ESS-3 digital still store,
which incorporates a hard disk that
digitally records still images. Un-
like the ESS-3, the ACR-225 will
interact minimally with video pro-
duction equipment, constituting a
digital island in a plant that other-
wise will remain primarily analog.

The composite nature of the
ACR-225 and its incompatibility
with the new SMPTE-developed
D-1 format causes Steinberg no
anxiety.

“We needed a new spot player to
replace our aging ACR-25,” he ex-
plains. “It was our decision that the
225 would fit our needs better than
any other machine presently on the
market because it operates in the
digital domain. There’s been lots of
controversy over Ampex’s decision
to go this [composite] route, but the
[RCA]TCR and ACR have been the
backbone of this industry for a long
time. Carts come in and are dubbed
over to the cart machine. The for-
mat doesn’t matter—it could be
SECAM for what anybody cares.

WNEV-TV, Boston, MA, has editing suites that reflect the station’s committment
to component analog and digital. VP of engineering Karl Renwanz says he'd “like
to stay with component analog and push the manufacturers to go with compo-

nent digital.”
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But [the ACR-225] has the ability
for stereo. One of our priorities was
to move our commercial playback
into the digital area...because of the
increase in quality.”

As far as regular studio opera-
tions are concerned, Steinberg
adds, “I see no reason to run out and
buy a D-1 for station playback as
opposed to C-format until the abili-
ties of the digital machine can
match current C-format machines”
at a comparable price. He expresses
doubt about the Sony DVR-1000’s
ability to match the abilities of
Type C recorders for three times
forward and full-speed reverse pic-
tures and feels they don’t yet in-
clude all the features broadcasters
have come to rely on. “I really don’t
know .whether they’re equal,” he
admits, “but to give up the bells and
whistles just to be digital” isn’t
worth it yet.

(A Sony DVR-1000 product man-
ager notes that physical limitations
hold the deck’s broadcastable slow
motion to plus or minus one-third
normal speed, with improvement to
plus or minus one-half play speed
expected in the future. He added,
“As far as fast shuttle is concerned,
it is more advantageous on the com-
ponent end because you can see the
color reproduction up to times 40.”)

Despite his reservations,
Steinberg believes that the all-
digital studio of the future, with no
need to transfer signals back and
forth between formats, will bring
significant advantages to televi-
sion. He expects to see dual-format,
NTSC/D-1 production equipment in
the near future: “As products come
on the market with the capability to
take digital and NTSC, tape record-
ers, studio cameras, film islands,
and anything that produces or car-
ries video will start to have a dual
spigot on it,” he predicts.

At this point, however, the appli-
cations for a digital VTR are limit-
ed. “At the moment, it’s not
affecting television stations be-
cause it offers no more than what is
currently available with NTSC—
and in some cases less—for more
money,” Steinberg asserts. “Digital
has great signal-handling capabili-
ties, but as long as you’ve got to go
to NTSC you have some loss.
There’s no overpowering need to do
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it that way yet, and it’s more expen-
sive. It’s not like the stampede to
ENG—there’s no need to convert an
entire television station.”

Enormous changes
Converting an entire television
facility is exactly what NBC Televi-
sion plans to do sometime in the
next few years, when it moves its
operation away from its long-time
Rockefeller Center home to a
brand-new facility. Even though
the location of the new NBC head-
quarters has yet to be selected, the
net’s engineering staff has made
some very definite pronouncements
on video recording technologies. At
a luncheon speech at February’s
SMPTE Television Conference last
February, Michael J. Sherlock, ex-
ecutive vice president, Operations
and Technical Services, told the as-
sembled engineers that the recent-
ly standardized D-1 format would
figure largely in the new facility.
Just three months later, at the
NAB convention, Sherlock joined

with other NBC executives to an-
nounce the network’s selection of
Matsushita’s M-II as the “universal
tape format” for all NBC
operations.

According to Sherlock, the two
announcements “could appear to be
contradictory but actually are com-
plementary.” He explains, “We see,
in the long run, component digital
as the future of television technole-
gy. But getting there is a long
road.” Switching to component digi-
tal presently requires two major
shifts: from analog to digital and
from composite to component.

“Going to M-II is an immediate
change that takes care of one of
those transitions by allowing us to
build component islands,” Sherlock
adds. “In the same vein, in terms of
graphics we are developing our
capabilities in the digital domain
and getting used to using digital
hardware and software. We see
M-II and the digital graphics equip-
ment as getting us closer to compo-
nent digital.

Digital Dynamics

DPS-175 TBC/Framestore

Crystal vision framestore and full-featured
TBC... allin a single rack unit. The DPS-175's
525-line buffered memory freezes frames or
fields of incoming monochrome, heterodyne or
direct color with a 3.58 MHz feedback to tape
source. And you get TBC with wide dynamic
tracking range of -1 to +3 and clear viewing up
to 30X play speed.

Synchronous and non-synchronous tape
source switching means flexibility and
compatibility of tape source, with a 525-line
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“We have set up a target of the
mid-1990s as a time when we see
ourselves literally dominated by
component digital. Our ability to do
that is made easier by the up-
coming move, and, therefore, we've
said to ourselves, ‘Let’s do it.” We
view it as an opportunity.”

Sherlock sees a place for D-1 for-
mat machines in the new plant
from the beginning, “at least on a
developmental level.” For a while,
though, the network will stick with
analog component.

“We see M-II as a terrific way to
get at least the current quality of
one-inch at a tremendously reduced
price level” at all operational
stages, Sherlock adds. “We see M-11
as being at the minimum a five-
year format and probably a format
for many reasons that will last for
15 years. Only from a developmen-
tal point of view” is component
analog a stepping stone to digital.
He notes: “There is no question in
our minds that [M-1I} is where we
should be right now. It just so hap-
pens that that will help us get into
component digital.”

Clear need

The need for a digital tape record-
er is more clear-cut in teleproduc-
tion, where the nature of both the
work and the competition make
digital almost irresistible. Especial-
ly for companies involved in graph-
ics and sophisticated post-produc-
tion, digital is solid insurance
against the generational loss inevi-
table with NTSC and other analog
tape formats. Seeking relief from
such signal degradation, many
teleproduction houses have turned
to disk-based digital recorders:
Abekas has delivered over 50 A62
digital disk recorders, while the
number of Quantel Harry units is
increasing steadily.

Such units, however, are severely
limited in storage capacity: 100 sec-
onds for the A62, 84 for Harry. Digi-
tal tape recording instantly
provides a dramatic increase in pro-
gram length.

One leading production facility,
Windsor Total Video, located in
New York City, has ordered not one
but three Sony DVR-1000 digital
VTRs. Bob Henderson, chief execu-
tive officer at Windsor Total Video,
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The Complete Digital

Production System.

It’s arrived.

Step into Quantel’s digital studio and
experience the world’s first complete Digital
Production System.

Record and Replay in Real-Time. Random Access
Edit and Digital Chroma Key with pictures. Use
Wipes, Dissolves, Linear Luminance Keys and
Digital Effects. Create Graphics, Animate,
Retouch, Rotoscope, Time Compress and
Stretch. Drop the finished piece onto a Sony
digital VTR. All handled in component digital
format to the official international CCIR.601
(SMPTE 4:2:2) sampling standard, guaranteeing
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Stefy elosertor the digital studio
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no multigeneration or transcoding losses
between subsystems. . . ever.

All this from just Paintbox, Harry and Encore -
with an ease and speed that will delight you, a
quality that will stun you and at a cost that is
significantly lower than an equivalent analog
suite. Of course, if vou already own one or
more of the suhsystems that comprise the
Quantel Digital Production System, the costs
hecome even lower.
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of 10 years’ digital video research at Quantel
and is being delivered nou.
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calls the D-1 format “probably the
most significant change that has
occurred in the teleproduction in-
dustry for the past couple of years.”

Greeting the DVR-1000s at
Windsor will be two previous digi-
tal recording devices, an Ampex
ESS-2 still store and an Abekas
A62, both using hard computer
disks as storage mediums and both
used at Windsor primarily for
graphics applications. The hard
disk recorders, Henderson says,
“are remarkable in that we can go
multiple generations without dete-
rioration of the signal.” The enor-
mous increase in record time
afforded by the DVTR will provide
additional advantages.

Henderson feels that digital tape
recording is a necessity in his busi-
ness; so much so that he has ordered
the DVR-1000s despite some con-
cerns over their ability to interface
with other studio equipment.

“It’s a very big concern,” he
states, noting that even when stan-
dardization exists, equipment from

one manufacturer often is not inter-
changeable with that from another.

Still, the benefits to his 20-year-
old company far outweigh the risks.
“On occasion you can be a pioneer,”
Henderson says. “We're taking the
risk because in our kind of industry
we've got to stay right on top of the
changes that are occurring” despite
the dangers of such a stance. He
cites an experience of several years
ago when his engineers convinced
him to buy a new, expensive TBC.
“On the day it was shipped, we got a
flyer from the same manufacturer
announcing a new model,” he
recalls.

Trepidation aside, Henderson
plans to use the digital decks in
Windsor’s three main departments:
editing, animation, and graphics.
For video quality, the D-1 format
clearly surpasses any analog for-
mat now available, he asserts.

“I absolutely see it being used as
a studio recorder [for nongraphics
applications]| because you can do
multiple generations,” he adds.

Digital Video

“You can bring things together to
create a master that looks like an
original. There’s absolutely no
question that there’s a big differ-
ence in the first-generation picture
between a DVR and Type C, and
generation loss is much more obvi-
ous |with Type C].”

Henderson feels confident that
component digital will eventually
replace analog formats as the domi-
nant medium for teleproduction,
perhaps in as little as two to five
years. But he doesn’t see analog
disappearing.

“Analog will be pushed to the
background and used for other
types of jobs,” he explains. “We
rarely throw out equipment. Equip-
ment that’s been obsoleted is moved
down the line to do some other job
that it can do quite well. I don't
think there’s any question [that the
all-digital studio is coming]. It will
happen.

“Td like to see it be a gradual
change,” he continues. “If it’s a sud-
den change, we may find ourselves
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with four edit rooms that are analog
plus a digital suite.”

Digital in the limelight

When the first Sony DVR-1000 is
delivered next year, it will go to
Limelight, a new teleproduction fa-
cility now under construction in Mi-
ami, FL. Chief engineer Marcos
Obadia explains that the unit will
be used primarily for special effects
work and integrated into an all-
digital environment.

“This particular room is a special
room that will have some Quantel
equipment for special effects, the
digital VTR, digital motion control,
and some other little tricks,”
Obadia says. “It’s not a convention-
al edit suite. We will still have two
edit suites with four one-inch ma-
chines. But this room will please a
lot of people because of its capabili-
ty to go multiple generations with a
very clean signal.”

Digital was clearly a priority in
designing Limelight, which is
scheduled to go on-line this fall. The

70,000-square-foot facility will fea-
ture three sound stages, three in-
tended for motion picture
production and three for television.
According to Obadia, “We'll have
some really impressive pictures
come out of here. The only limita-
tion will be the client’s budget.”

He asserts, “Any production com-
pany today that’s thinking of digi-
tal effects has got to be in the digital
domain.” The truly all-digital envi-
ronment, however, depends on the
introduction of digital routing and
control equipment as much as on
the availability of digital recorders.
“It’s still far in the future,” Obadia
admits.

His all-digital suite, however,
will keep the signal in digital as
long as possible, with the
DVR-1000 directly interfaced to the
Quantel digital effects gear.

Format of the future?
From the vantage point of

present-day television technology,

the switch to component digital
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seems inevitable. But it is hardly
ready to emerge as the primary for-
mat for studio signals. Despite the
progress of digital recording, NTSC
continues to dominate broadcasting
as it will for years, offering a varie-
ty of tape formats and a full range of
proven and familiar equipment.
Manufacturers and engineers are
far from writing off composite
analog video, despite its well-
publicized artifacts and limitations.

In fact, recent advances in pro-
cessing equipment address some of
NTSC’s most glaring weaknesses.
Digital video effects equipment
must operate internally in a compo-
nent mode, and therefore NTSC in-
puts must be decoded upon input
and reencoded at the output.

At last May’s NAB convention,
Faroudja Labs introduced a new
NTSC encoder and decoder that in-
corporate comb filters to allow the
signal to be broken apart into com-
ponents and put together again
with no noticeable degradation.
This technology was successfully
demonstrated at the Ultimatte
booth, where a foreground and
background, both on one-inch tape,
were matted together.

Whatever happens, stations and
facilities are unlikely to throw out
serviceable equipment, even for the
outstanding signal quality of digi-
tal. Component digital recorders
can be expected to proliferate at
teleproduction houses, but unless
the price of digital drops precipi-
tously, television stations are more
likely to replace aging studio and
field decks with component analog
gear, which offers true portability
along with economy and excellent
signal quality. That gradual switch
to component analog, however, will
itself ease the transition to D-1 by
fostering a component environment
in what has been a nearly all-
component industry.

Until then, broadcasters will
have to make the best of a plethora
of recording formats. The longevity
of television’s original videotape
format, two-inch quad, is a good in-
dication of the resiliency of technol-
ogy even in an industry that thrives
on change. Ultimately, broadcast-
ers will always look for the equip-
ment that best suits the job at hand,
whatever its format. BM/E
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not all. It costs only $14,500
(head only).

So take another look at The
Survivor. There is absolutely
nothing like it on the market
today. What you see will stop
you. Right in your tracks.
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Fujinon redefined the large-format field
zoom to make it smaller, lighter and more
maneuverable. The new 44X combines
wide angie coverage you'd expect in a stu-
dio lens with the focal range to give you a
tight shot in the largest arena . . . indoors or
out. It also combines a built-in 2X extender
with an optional pattern projector and
heater in a rugged, weatherized housing.

All adjustments can be made from out-
side the shroud. You have easy access to
the tally light switch, back focus adjustment/
lock, circuit breakers, and pattern projector
level and chart adjustments. Data such
as focal length and aperture is reported
through viewports in the lens shroud. You
can see if the 2X extender is deployed or
not. And you can double the range from a
remote demand unit, shot box or manually
from the lens itself.

The 44X maintains its maximum reiative
aperture out to a 26X zoom and ramping
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can be avoided completely! You can limit
the zoom range to match lighting levels for
every production. And zoom speed control
is smooth and steady regardiess of zoom
rate or camera angle.

The 44X also gives you Fujinon’s tradi-
tionally better optical performance—higher
MTF, better edge-to-edge resolution, free-
dom from flare, ghosting, distortion, ab-
sence of detectable longitudinal chromatic
aberration, greater contrast and brightness.

All major components, such as the power
supply and pattern projector, are modular.
With motherboard construction and no wir-
ing harnesses, trouble-shooting is simplified
and field servicing is a practical reality.

Optically, electronically, electro-mechani-
cally . . . in terms of performance, range,
operation, setup and servicing, the new 44X
offers advantages you can't get in any other
field lens. Call your nearest Fujinon location
for more information or a demonstration.
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esigning for Digital:
The DVR-1000

The first production DVTR marks the practical realization
of the D-1 component digital format.

he development of today’s

component digital televi-

sion tape recorder goes back
to 1980, when the CCIR drafted its
Recommendation 601 to define the
universal characteristics of a com-
ponent digital video signal format.
The format specified Y, R-Y, and
B-Y signal components, to be
formed separately and encoded
using the internationally agreed-
upon sampling rates based upon a
4:2:2 ratio.

In 1982, the basic parameters of
the 4:2:2 standard were adopted
by the CCIR Plenary Assembly.
The following year, CCIR Study
Group 11 adopted specifications
for the digital video parallel inter-
face for standardized interconnec-
tion of digital video equipment,
moving the dream still closer to
reality.

Editor’s Note:

Due to the current controversy over
digital standards and formats, and in
view of the exceptional amount of at-
tention the first available digital VTR
experienced at the recent NAB conven-
tion, we at BM/E have decided to print a
tutorial on the technology and design
process that went into producing the
DVR-1000. The author, Curtis Chan,
is product manager, component digital
recording for Sony Broadcast Products
Co.

By Curtis Chan

Recently, the fundamental pa-
rameters for the first standardized
broadcast-quality videotape re-
cording format, known as D-1,
were approved by the SMPTE,
working in ciose cooperation with
the MAGNUM Special Group of
the EBU and the CCIR. Although
some details of the SMPTE/EBU
D-1 format still have to be dis-
cussed, the main format parame-

ters have been standardized and
will conform to the 4:2:2
(13.5:6.75:6.75 MHz) sampling
procedure of CCIR recommenda-
tion 601. This new standard offers
major benefits to television pro-
duction in terms of performance,
reliability, and flexibility.

The true usefulness of any stan-
dard, however, can only be judged
by its acceptance in the market-

The front panel of the DVR-1000 tape transport includes many system controls.
Soft keys alow multiple menu setups from a single universal display.
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Sony DVR-1000

place. Earlier this year the indus-
try got a look at the first com-
mercially produced component
digital tape recorder conforming
to the 4:2:2 standard. The Sony
digital VTR, slated for production
in 1987, consists of two items: the
DVR-1000 tape transport and the
DVPC-1000 digital signal process-
or. How was the D-1 format stan-
dard incorporated into this new
product?

The principal parameters of the
4:2:2 DVTR are governed by the
tape format specifications, which
allow for virtually transparent re-
cording, reproduction, and
transferring of the video/audio
signal. The tape format contains
the 4:2:2-based video track, con-
trol track, SMPTE time code
track, analog cue track, and four
digital audio channels. Tables 1
and 2 show the video and audio

specifications inherent in the
DVR/DVPC-1000.

Format benefits

A range of benefits derived from
the 4:2:2 component digital stan-
dard are reflected in the
DVR-1000.

First, the 4:2:2 specification al-
lows a standardized format for
525-line and 625-line systems, so
the same product can be used in
this country and overseas. Up to
20 generations are possible with-
out significant signal degrada-
tion, while digital signal process-
ing and I/O ensure no generation
loss on transfers of video/audic
signals. A recognizable picture is
possible even in 40 times high
shuttle speed. The 4:2:2-based
sampling rates ensure the highest
picture quality.

In addition, the D-1 standard al-

Table 1—Video Specifications

Luminance (Y)

Color Difference (R-Y,B:Y)

Sampling Frequency

13.5 MHz

6.7 MHz

Bandwidth

5.75 MHz
(+/— 0.1 dB dep&hding
on sampling filters)

2.75 MHz
(-1 dB depending
on sampling filters)

Quantization

8 bits/sample

8 bits/sample

S/N Ratio 56 dB

56 dB

No. Active Samples/Line 720

No. Active Lines/Field

300 (625/50)

360

300 (625/50)

Table 2—Audio Specifications (4 digital channels)

Sampling Frequency 48 kHz

Bandwidth

20 Hz—-20 kHz (+/— 0.5 dB depending on sampling filter)

Quantization

16 bits/sample linear {standard mode)
Up to 20 bits/sample linear (hi-fi mode)

Dynamic Range > 90 dB

Edit Resolution

1 video frame

The DVR/DVPC-1000 presently uses the 16 bit/sample mode for analog signal in-
puts. Inaddition, the track formatallows for an additional longitudinal analog cue
track for monitoring, time code track, and the control track.
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lows real full- or still-frame opera-
tion and eliminates the need for
color framing. The four digital au-
dio tracks have full editing capa-
bilities, along with analog cue and
time code track. The cassette-
protected tape is designed to im-
prove program longevity.

DVR/DVPC-1000 features

In designing the DVR-1000 tape
transport and DVPC-1000 signal
processor, Sony took advantage of
the D-1 format to build a system
with great flexibility of use. The
system can be utilized in both
525/60 and 625/50 studio or broad-
casting environments—an inher-
ent strength of D-1. In addition,
the DVR-1000 will accommodate
both the M and L cassettes de-
signed for the D-1 format, which
hold, respectively, 34 and 76 min-
utes of programming. (Maximum
program length will increase to 94
minutes with the expected intro-
duction of a 13 wm tape in the
future.)

This ability to accommodate two
cassette sizes is made possible by a
unique reel-motor shift mecha-
nism. It does not allow for the S
cassette at this time, however, due
to technical constraintsin the tape
transport design.

The DVR-1000 front panel con-
trols many functions of the sys-
tem. An RS-422 machine control
port is available for remote control
applications. (In addition, future
I/Os may allow for bidirectional
communications for system diag-
nostics and user data input.) Soft
keys on the front panel of the
DVR-1000 allow the use of multi-
ple menu setups from one univer-
sal display. One such menu, for
example, allows the system to run
its diagnostic routines. The inter-
nal diagnostic system provides
warnings against incorrect ma-
chine use as well as hardware fail-
ure down to a functional unit
level.

The DVR/DVPC-1000 is capa-
ble of supporting many IO connec-
tions, permitting the system to
send and receive video, RGB, Y,
R-Y, B-Y, or Betacam signals. The
digital I/O supports the recom-
mended parallel digital video in-
terface standard EBU Tech.
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Before and beyond the transmitter, Multichannel Television
Sound is an art. In the studio and post-production suite, the
creative use of stereo can do as much or more than lighting,

The SSL Stereo Video System

The Practical Standard For MTS Production

lensing, colour and video effects to give depth, impact and

immediacy to the television picture. It quite literally adds an
entirely new dimension to the viewing experience.

In stereo, television is a whole new
ball game — or newscast, or series,
or advert, or sitcom, or special.
Because stereo is both natural and
compelling, the programming
possibilities are as broad as the
imagination and skills of today’s
sound designers. Technical limit-
ations and the constraints of time
are the only obstacles. And

that’s where SSL can help.

Our SL 6000 E Series Stereo Video
System handles complex MTS
production with unrivalled ease and
efhiciency. Designed to simultane-
ously speed and enhance all aspects
of television audio production,
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the SL 6000 E Series makes
innovative sterec programming
practical on a daily basis.

Only SSL has triple stereo mix
buses for stereo music, dialogue
and eflects, plus rapid mix-minus
matrixing for Second Audio Pro- §
gram creation. Only SSL provides
compressor/limiters, parametric
equalizers, expanders and noise
gates on every channel — plus
balance and image width controls
for all stereo sources. And only
SSL provides such time-saving operational features as patch-
free audio subgrouping and pushbutton signal processor
routing. For post-production efficiency, even the multitrack
electronics remotes are built right in. And that’s just the

new line standard equipment!

Options include Total Recall™ — an SSL exclusive, completely
independent of the audio path, which allows any operator to

recreate the most intricate console setups for any programme
with rapid accuracy, week after week. Programmable dynamic
stereo equalisation and panning may also be added, along with

TV Engineering & Production

Sony DVR-1000

3246-E. On the audio side, four in-
dependent analog and digital I/Os
are provided, as well as two stereo
digital pairs. The digital ports con-
form to the AES/EBU protocol for
the transmission of digital audio
signals. Audio cue and time code
inputs are also provided on the
DVR-1000. In addition, various
inputs and outputs for reference
and waveform monitoring are
provided.

The DVR/DVPC-1000’s error
correction circuitry has been de-
signed to provide maximum cor-
rection against burst and random
errors in both video and audio.
Using two-dimensional Reed-
Solomon code for error correction
and adaptive two-dimensional
code for concealment, as well as so-
phisticated interleave and shuf-
fling schemes, the DVTR can
allow for a concealment rate of
better than 45 samples per second
for video. In the shuttle mode, col-
or reproduction is possible up to
40 times play speed and broad-
castable pictures within plus or
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minus one-quarter play speed.
The audio correction system is
similar to that for video, but with
100 percent data redundancy, re-
sulting in better than one sample
per minute concealment rate. The
audio processing is augmented
with such features as sound-on-
sound editing, channel crossfades,
and channel mixing capabilities.

Record and reproduction

In designing the recording and
reproduction system of the DVR/
DVPC-1000, engineers faced cer-
tain challenges posed by the
signal format itself. Unlike the
Type C format, in which one track
represents one field, the D-1 for-
mat segments its data tracks so
that 12 tracks (625/50) or 10
tracks (525/60) must be traced to
reproduce one field.

Although narrower tracks by
themselves do make tracking
more difficult, the real challenge
comes from the fact that the phys-
ical displacement of each field is
larger, calling upon the heads to

make complex track jumps for
stunt motion (i.e., still frame,
slow-mo, jog, shuttle, etc.). This
physical challenge is compounded
by a smaller scanner, dictating a
shorter arm length for the bi-
morph head element. This, in
turn, makes the larger displace-
ment required by the DVTR for-
mat more difficult to achieve.

Much thought has also gone into
the design of the scanner and pro-
cessing electronics to maintain
head-to-tape contact at a writing
speed of 36 meters per second (ap-
proximately 81 mph).

To maximize the record/replay
attributes of the DVR-1000, the
record and replay processing was
implemented into integrated cir-
cuits (per channel) and mounted
onto the rotating part of the drum.
The different ICs used include re-
cord erasure amplifier, record
drive amplifier, advance replay
head amplifier/confidence replay
head amplifier, and replay
equalizer.

The use of an active scanner,



multi-repeatable Events Control, Automatic
Dialogue Replacement, and centralised
command of up to five synchronised audio
and video machines. All of this is thoroughly
integrated with the SSL Studio Computer —
the world's number one choice for mixing
automation.

Best of all, the SSL Stereo Video System is
nor a hasty revamp of an old mono design. Nor is it an experi-
men-al project in search of a guinea pig. It is a practical,
reliasle international standard for advanced television audio
produc:ion — proven in well over half a million hours of
networ< and independent studio and mobile operation —

in Great Britain, Japan, Germany, Scandanavia, Australia,
Canad1 and all across the United States.

Take acvantage of our experience. Call or write today for a
free 40 page colour brochure describing the operation and
applicazions of the SL 6000 E Series Stereo Video System.
lnyOJr station or facility is contemplating an upgrade to full
MTS p-oduction capabilities, we'll be happy to arrange a
comolete demonstration. And be sure to ask about our
trairing programmes.

Solid State Logic

Begb-oke, Oxford. England OX5 1RU » (08675) 4353
20C West 57th Street » New York, New York 10019 « (212) 315-1111
6255 Sunset Boulevard » Los Angeles, California 90028 « (213) 463-4444

where both the record and replay
electronics are built into the
rotating part of the drum, helps to
acquire the best possible S/N ratio,

reduce record/replay crosstalk,
and enable confidence playback.
The uniform characteristics of an
IC approach combined with an

Eederad

The DVPC-1000 signal processor contains much of the system's electronics.

AGC loop in the replay equalizer
help to maximize data recovery in
both normal play and stunt modes.

One area where the DVR/
DVPC-1000 departs from the
recommendations of the D-1 for-
mat is in incorporating a single
time code channel, rather than
time-multiplexed dual time code
channels. Much thought went into
this decision.

First, it was felt that the jury is
still out on the need for more than
one time code channel in complex
editing situations. The DVTR, fur-
thermore, is the only broadcast de-
vice in which a dual time code
system is specified. Implementa-
tion of dual time code channels,
therefore, would require place-
ment of time code converters at all
production points, including edi-
tors, causing additional expense
for broadcasters and production
houses and making equipment
connections difficult without the
appropriate interface box.

As of last NAB, no hardware
was available to prove the abso-
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FUJI

VIDEO TAPE

MADE IN JAPAN

.

NEVER HAS ONE INCH BEEN TAKEN SO FAR.

We could tell you that Fujis E621E 1" video-
tape has a video and chroma S/N rating 2dB
higher than even our best 1* tape.

And we could tell you that ncw we've made
H621E even better with an audio rating that’s
3dB higher.

But why tell you when we can show you?
We'll do it right before your eyes, in your own
facility. Just call your Fuji representative. He'll
introduce you to a tape that w:li give you clear,

FUJI PROFESSIONAL VIDEOTAPE PRODUCTS:
iin NJ 201-935-€022)

crisp audio and unsurpassed picture quality after
more generations than you'll probasly ever need.

Of course, good news travels fast. So before all
these extra dBs wind up in someone else’s studio,
call the nearest regicnal office listed elcw toll-free
and ask them for a demonstration of Fuji H621E.
Because when it comes to great audio and video
reproduction, why look any further?

@ FUJ PROFESSIONAL

VIDEOTAPE

Northeast Region 1-800-526-S030 Southeast Region 1-300-£41-6005 Midwest Region 1-800-323-4826 Southwest Region 1-800-527-0604 Western Fegion .-300-241-7695

(in GA 404-441-2222)

(in IL 312-569-3500)

@nTX 214-243-2537) {in CA 213-636-2.01)

D 1986 Fuiji Prote Film U.S.A., inc., Magnetic Products Giv., 555 Taxter Rd., Eimsford, NY 10523
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PERROTT’S

“Take Me Along Series”’

The Professional
Choice Since 1978

The Complete Clip-on

The .
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The PE 200
Our Clip-on with
The Built-in Charger

Pawers Cameras,
VTRS, Lites, & more

Onty one charger The Perfect Mate

has it all— tor your Betacam
!- MR O
7 /
The 8204 | 54 iian  The
* Microprocessor » Portable Fast Charger 52_4

* Sequential « Atfordable

slacam 5 a TM of Sony Corp

For more information
(703) 532-0700

PERROTT ENGINEERING LABS, Inc.
7201 Lee Highway
Falls Church, VA 22046
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RF system block diagram for the DVR/DVPC-1000 TheIC approach helps the sys-
tern meet the challenges of stunt motion.

lute need for full bidirectional
conversion. Equipment manufac-
turers and end users wishing to in-
terface to the DVTR would bear
the additional cost of purchasing
dual time code options. Ultimate-
ly, it was felt that the benefits of
the second time code channel were
not clear enough at this time when
compared to the projected cost of
implementation.

The DVTR’s dual time code for-
mat can be implemented readily if
the market demands it. The im-
portance of launching this new
technology and the necessity of
equipment interface compatibili-
ty, however, convinced Sony to re-

main with the standard time code
format.

Sony’s 17-man-year commit-
ment to the standardization of the
4:2:2 format has paved the way to
the delivery of the first production
machine in 1987. The DVR/
DVPC-1000 4:2:2 DVTR, with
undetectable generation loss, no
shifts in editing, and enhanced au-
dio capabilities, will find-applica-
tion in many diverse broadcast
marketplaces. With the support of
4:2:2-based manufacturers and
end users, digital video technology
will become a reachable reality
and have its landmark in broad-
casting. BM/E

New Class A
Winner

Continental's Type 814B 4.3 kW FM
Transmitter uses the Type 802A Exciter to
deliver a crisp, clean signal.

Wwith an output of 4,300 watts, it has plenty
of power reserve for Class A operation on a 2-
bay antenna system. it’s solid-state except for
one 4CX3500A Tetrode in the final amplifier
A built-in harmonic filter is just one of many
outstanding operating benefits. Fora
brochure, call (214) 381-7161. Continental
Electronics, a Division of Varian Assoc., Inc.
PC Box 270879 Dallas, Texas 75227.

Transmitters | to 50 kW AM and to 60 kW FM. FM antennas,
studio & RF equipment © 1986 Continental Electronics/6213

7 -:J .
C Continental
% Electnorica
A varian

a DIVISION OF VARIAN

Circle 150 on Reader Service Card

BM/E  SEPTEMBER 1986

77



LISTEN TO
THE DIFFERENCE

RCS-1V

DELTA ELECTRONICS /A\
ALEXANDRIA : YIRGINIA _)

RCS-1V - 4+ Official Log : _ E
07727/83 13:96:88 . e — i
TRANSMITTER #1 | PATTERN: PHASE MONITOR - : kD & :
0 Ep 9.84 kV 30 Day S50 T1 130.3 . . i
Q1 Ip 1.624 Amp. 31eNite:S1 A
02 Pu 14.38 kW =-=—===-= 52 T2 |
23 LV 216.7 VAC. MODE 3 1S3 T2 1.
@4 Filaments On: 32 On :54 T3 ! ; - . &
Ve mm—————— :55 T3
‘PRINT ON!=—-—==mmcem e ENABLE
2.659 kV | ALARM | TOWER LIGHTS
0.528 Amp. 88 Enbl:S6¢Tower #1
2.801 kW |-—=—===—-=- 157¢Touwer #2
U 216.8 VAC:DIAL OUT:58¢Tower #3 o
ilaments On! 89 Enb}) -==—meme—mm—u==
--------------- {=—======! BUILDING TEMP.
MON POINT 1 20 Fire:s59 TC 21.43 Deg
P 4.385 Amp: 21 Intr:

QEO BRIGHTNESS AN

POWER POWER

e & o

THE DELTA RCS-1V REMOTE CONTROL SYSTEM

A simple, yet sophisticated approach to AM, FM and TV Remote Control

SIMPLE SOPHISTICATED

All parameters are displayed for the operator. Features not found on other remote control systems:

m Hands-off operation until an actual control  m Modulation bargraph with peak flashers.
function is required. B Direct antenna monitor interface.

B Automatic logging option ends the nightmare = m Telephone coupler with speech synthesizer
of forgotten or incorrect log entries. providing telephone interrogation.

The RCS-1V is designed to grow with your plant. Additional control, input, and alarm boards can be
added to the systems, thereby meeting any new station requirements. In addition, the RCS-1V con-
tains the fundamental building blocks for ATS, permitting conversion to a combination Remote Control/
ATS System at a later date.

Write or call for a descriptive data sheet and pricing.

DELTA ELECTRONICS

5730 General Washington Drive, Alexandria, VA 22312 703-354-3350 TELEX 90-1963
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Transmitters

gt

By Brian McKernan

t’s three in the morning on
Christmas day. Icy winter
winds rattle the windows of
the chief engineer’s bedroom as he
and his wife are awakened by a
frantic call from the snowbound
board operator back at the station.
He’s new, which is why he’s work-
ing this shift. It also means he’s in-
experienced, and all he knows
right now is that he’s off the air.
The chief engineer—a little woozy
from the Christmas party that
wrapped up hours earlier—knows
that taking his life in his hands
trekking to the studio or transmit-
ter hut is about the last thing he
wants to do right now.
Instead, he tells the board oper-

-

/’ -“ '

ator to calm down and sit tight.
Then he turns to his bedside per-
sonal computer, switches it on,
and gets an immediate and com-
prehensive display of the trans-
mitter’s operating parameters just
prior to the crash. In seconds, he
scans the data, finds the cause of
the preblem, types in a few in-
structions, and the station is back
on the air. Several minutes after
that he’s back in dreamland as the
blizzard continues to rage outside.

Sound too good to be true? It’s
possible with today’s technology.
The microprocessor revolution
that has given us computerized
cameras and automated cart
equipment in the studio has

Engineer Lloyd Prezant of New York FM station WYNY stands to the right of
an eye-level Harris RF status panel. The panel gives at-a-glance diagnosis of
the status of the RF flow of the station’s two Harris 25K transmitters.

Diagnostic systems are increasingly
popular as more microprocessors
find their way into transmitters and
remote controls.

finally begun to invade the trans-
mitter room, resulting in some sig-
nificant changes in the way
broadcast signals are monitored
and controlled. These innovations
are occurring in the area of
microprocessor-based diagnostic
systems, which offer a new degree
of accuracy in evaluating trans-
mitter performance, and are mak-
ing life easier for broadcast engi-
neers everywhere.

Design strategies
Essentially, diagnostics refers
to the monitoring of transmitter
operating parameters and other
status conditions through the use
of computer technology. Simply
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stated, sensors within the trans-
mitter relay their findings to a mi-
croprocessor, which can deliver
more and faster reports on the sta-
tus of the system than has ever
been possible. The number, place-
ment, and design of these sensors
of course depends on the particu-
lar transmitter involved. Al-
though automatic fault detection
has been around for some time, to-
day’s microprocessor technology is
taking this capability to new
heights of sophistication.

In addition to the traditional
types of meter readings, a great
number of other operating param-
eters can be monitored, and that
information can be displayed,
stored, printed, or sent via modem
to any location. Inherently user-
friendly, diagnostic systems relay
information that is—to a great
degree—understandable to a
nontechnical person. The operator
can be alerted to a malfunction
and its approximate location, and
he can relay that information to
the engineer. More advanced sys-
tems will even alert the engineer
himself, with a synthesized-voice
telephone call. Although diagnos-
tics are clearly the way of the fu-
ture, broadcasting has been
slower in implementing this tech-
nology than have other industries.

“When it comes to transmitters,
people are still looking for the
cheap version,” says Perry
Priestley, product specialist for
transmitters at BTS/Philips. “It’s
sometimes hard to convince buy-
ers that the more diagnostics you
have, the less you must spend on
specialists or extra engineers. But
it’s true.”

Manufacturers vary on how
they have incorporated diagnos-
tics into their products. In general,
television transmitter design
avoids putting microprocessors in-
side the transmitter cabinet be-
cause of the powerful RF forces
involved. Philips’s design ap-
proach for its TV transmitters, for
example, employs CMOS logic to
monitor performance and also to
perform various housekeeping
chores, such as controlling the
stop/start sequence. LEDs on the
transmitter’s control and status
indication assembly glow green
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Delta Electronics’ RCS-1V brings to the studio a display of all monitored transmit-
ter parameters. The keypad provides for command entry, control operations,

and system programming.

for normal operation, and addi-
tional LEDs on each modular
board indicate if those are work-
ing. NEC’s television transmitters
also use IC’s to handle their diag-
nostics, with mimic panels and
LEDs to indicate malfunctioning
transmitter stages. Microproces-
sor-based remote controls, how-
ever, are common in television.

“Broadcasting is cautious in
adopting new ideas in transmitter
technology,” says David M.
Russell, program manager of Con-
tinental Electronics. “When it
comes to studio facilities, the re-
verse is true. There’s been a grad-
ual evolution over the last twenty
years in add-on boxes for moni-
toring transmitter performance.
Now we're coming to the point
where these subsystems are built
right into the transmitter. Micro-
processors can take on control and
reporting, including automatic
fault detection. With the shortage
of full-time engineers, this is a big
help to broadcasters.”

Continental’s entry into the
smart transmitter trend is its
817A 60kW FM. The unit’s
controls/display panel features an
eight-line plasma readout, which
provides seven screens of data on
operating parameters and will
identify and display any failures
or malfunctions within the sys-
tem. Chief engineer Charles Sta-
ples of KSCS-FM and WBAP-AM
in Fort Worth, TX, describes the
display as “excellent,” and says, “I
wish all of our transmitters had a
display like that.”

Engineers like displays such as
the 817A’s, but is that feature di-
agnostic? There is a wide diver-
gence of opinion as to what true
diagnostics 1s.

Viewpoints

“The word diagnostic is proba-
bly being misconstrued in this in-
dustry,” says Russell. “I prefer the
term status monitoring and re-
porting. The new transmitters
give you more information than
you've ever gotten before. True di-
agnostics would be the ability to
determine the exact location and
reason for a malfunction in a piece
of equipment. Performance tests
are another aspect. This would re-
quire test equipment built into the
transmitter. An astute engineer
could put it all together right
now. All that prevents this is the
time, money, and desire to do it.”

“Unless you have information
on what led up to a given failure,
you don’t have real diagnostics,”
states Kenneth Sides, Continen-
tal’s engineering manager for FM
products. “The so-called snapshot
feature is more in my line of think-
ing.” Also known as anticipatory
logging, this feature records and
stores in memory a “snapshot” of
transmitter performance millisec-
onds before a malfunction occurs.

Don Thomas, director of engi-
neering at Horizon International,
agrees, and adds: “Also important
is knowing the long-term history
of a system. Running it through
the proper software would enable
an engineer to do trend analysis.
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He could then predict, for in-
stance, tube life by comparing the
manufacturer’s specifications
with the tube’s performance
history.”

Broadcast Electronics’ Micro-
processor Video Diagnostic Sys-
tem (MVDS) is an in-transmitter
device that features anticipatory
logging. Designed for use with
their “A” series of FM transmit-
ters, the MVDS’s CRT displays pa-
rameter information as a tabular
chart or as a bar graph, which re-
search has shown is an effective
way of communicating informa-
tion quickly. Malfunctions and
their approximate location are
flagged—in English—in reverse
video.

“A nontechnical person can read
this information over the phone,”
explains Douglas E. Staats, VP of
engineering of Octagon, a
consultant engineering firm in
Anchorage, AK. “KUHB, in the
remote Pribilof islands of the
Bering Sea, uses the MVDS, and

it’s come in handy a few times in
helping to diagnose some prob-
lems they had.”

At present, the MVDS’s video
display is not remoteable, “but if
your transmitter and studio are
co-located,” says Staats, “you can
run coaxial cable for additional
video monitors, which is what was
done at KMXT, in Kodiak. The
MVDS offers more comprehensive
monitoring than you'd get with
traditional remote-control meter
readings. Another nice thing is
that it doesn’t increase the com-
plexity of the system. The MVDS
is four boards and a CRT, and the
transmitter can operate handily
without it.” The MVDS can, how-
ever, also function as a transmit-
ter controller, with the primary
controller acting as backup.

“I like to think of control and di-
agnostics as being separate, but
there is definitely a merging. The
microprocessor can do both,” com-
ments Kevin Clymer, a software
development engineer for Broad-

cast Electronics. “We will one day
look at control and diagnostics as
one thing, although intervention
and correction is not the function
of today’s diagnostic systems.
What they do now is provide a
comprehensive report on trans-
mitter performance.”

Remote Control

The emergence of diagnostics in
broadcasting is forging some new
trends in the marketplace. Sever-
al transmitter manufacturers are
now—for the first time—
introducing their own remote con-
trols. “Transmitter makers are
getting into making remote con-
trollers because it’s not that hard
to do anymore,” observes Clymer.
“It’s mostly a matter of hardware
and software and the result of the
computerization of control sys-
tems. Most transmitters will even-
tually come with the option of
being remotely controlled with a
companion unit to what’s in the
transmitter.” Once a diagnostic

This new portable UHF Field Strength Meter gives
you accurate readings across the entire band.

Someone once said that “Certainty is Security.” That is
the main idea behind field strength measurements. They
verify the signal level and rf environment at the point of
reception. You know for certain what’s out there.

It is now easy for UHF stations to achieve this certainty.
With the new FIM-72 from Potomac Instruments.

Tune the entire UHF band

From 470 to 960 MHz. The received signal strength is
shown in volts and dB, with a 140 dB measurement range.
Select peak or averaging detection; wide or narrow IF
bandwidth. Seven 20dB logarithmic ranges assures precise
readings. Internal demodulators (AM and FM) provide
audio monitoring of the selected signal.

It is easy to use

Find the desired signal on the spiral dial. Calibrate the
meter using the internal generator, then read the signal
strength from the mirrored meter. The field strength is
easily determined from the supplied calibration data.

gTUMA C ll/STHUME/VTS

932 PHILADELPHIA AVE. SILVER SPRING, MD 20910
(301) 589-2662

Laboratory applications
The FIM-72 includes a precision rf generator that tracks
the tuned frequency. Tvpical measurements include inser-

tion loss, VSWR, and filter ,
| — =

response.

Call Potomac Today

Place your order for this
new UHF field intensity meter.
Put it to work. And then vou
will know for certain.
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Will your cameras look as good as
new after many years of operation?

Yes, if you select the LDK26A with

total computer control.

Automatic set-up is brought to a
new standard. Not only is day-to-
day consistency assured but also

long term optimization.

The LDK26A stands alone in the mid-price camera
range offering a true full automatic set-up. All tube
adjustments compensating for the aging process are
corrected automatically — such as electrical focus,
beam setting and alignment, complete shading and
complete registration — including the green channel,
of course. The periodic need to break out the test
charts, oscilloscope and tweaker are replaced with
the confidence, speed and ease of running a
computer program.

Full automatic set-up is enhanced for service with
exceptional ease of access for tube replacement,
without the need for tube selection and with
difficulties in corners resolved by the 49-zone digital
correction of registration, white and black shading,
and dynamic focus. Early warning on-line
diagnostics are built-in as standard with off-line
computer-assisted diagnostic programs available as
an option. A back-up LED system and the new
COACH accessory for centralized remote

maintenance assistance complete the industry’s

most extensive diagnostics. Easily maintained and

highly reliable triax cable is standard. Designed

from the beginning as a triax camera, the

multiplexer system is integrated into the modular
(8] camera design and provides full bandwidth RGB

transmission.
. The LDK26A is the 23-inch (18mm) version of the

. h LDKG6A sharing most of the technical advances
introduced and now widely respected in the LDK6,
. So it is no surprise that the features of distributed
STl intelligence, microprocessor control, total
automatic set-up, digital zone
correction, extensive diagnostics
and full performance triax are found
in the LDK26A. They are the building
blocks for total computer control, the
reason for the success of the LDK6A — and now
also the LDK26A —with over 500 cameras sold
world-wide.

H= BTS

BTS Broadcast Television Systems

A joint Company of Bosch and Philips

Sales and Service Headquarters
900 Corporate Drive, PO Box 618
Mahwah, New Jersey 07430, USA
Tel: 201-529-1550. Telex: 37-62558
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computer is built right into the
transmitter, it’s an easy next step
to link it with a sister computer for
remote-control purposes.

Several manufacturers have
taken this approach. Transmitter
manufacturer QEI has recently
entered the remote control arena
by offering their ARC-27 as a com-
panion to an optional diagnostic
center, available on all their FM
transmitters.

Both units feature an LCD that
continuously shows basic operat-
ing parameters, and can—with a
key and built-in keypad—also
display over 60 additional read-
ings. Like other smart transmit-
ters, there are also optional
external inputs for such user-
determined items as fire and in-
truder alarms. The ARC-27 will
alert the board operator to viola-
tions of tolerances with two levels
of alert, the second level sounding
an audible alarm. In both cases, an
LCD will display the name of the
malfunction in English.

New choices

As stated earlier, the presence
of computers in transmitters is
ushering in some profound chang-
es in the way broadcast signals are
monitored and controlled. Memo-
ry chips can store information on
how the system has performed,
updating it periodically, and al-
lowing an engineer to retrieve it at
will for trend analysis. Operating
data can be sent via a modem. A
computer printer can dash off very
accurate and comprehensive logs
at whatever intervals station
management or engineering de-
sires. QEI offers factory computer
definition of faults and will review
your transmitter’s operating pa-
rameters at no charge for the life-
time of the transmitter. All you do
is call them up and dump your
data.

Most significant of all is that the
ubiquitous RS-232 port also al-
lows for remote control from any-
where, as in the scenario depicted
in the beginning of this article. “A

remote PC is the control device
that the 817A was designed for use
with,” remarks Continental’s
Sides, “it’s still too new for the in-
dustry to grasp what this really
means.”

“The change in FCC regulations
in November 1984 on remote con-
trol had a lot to do with this,” says
Broadcast Electronics’ Clymer.
“They had to adapt their policies
because of changes in technology,”
he says.

Another benefit of the change in
the remote-control rules is the
ability to use dial-up phone lines
as an STL/TSL. With the breakup
of the Bell system, dedicated lines
have become even more expen-
sive. “There are two breeds of en-
gineers,” says W. D. “Bear”
Brewer, sales engineer for
Moseley Associates, Inc. “The
younger guys like the dial-ups, the
older guys like constant communi-
cation between transmitter and
remote control. They like having
something that will give an imme-

Fdyiriond, Maine D4G71
120718554555 (800} 341 =T
fWX 7 ;
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Dizlectric can broaden your FM broad-
casting capabilities with quality-manu-
factured, reliable products. Dielectric
components have provided years of con-
tinuous performance with very little
mairtenance for FM stations around the
world. That'’s reliability you can’t ignore.

Dizlectric is the single source for all
your equipment needs:

Coaxial Transmission Line, Switches
and Pafch Panels for maximum
isolation and low VSWR

Panel Antennas for single and multi-

ple frequencies
' Economical, high performance DCR
Series of circularly polarized FM
Ring Antennas
Rigid Coaxial Transmission Line of
welded, high conductivity copper
that meets critical performance
criteria
Line Hangers and Accessories
FM Muiti-Station Combiners and
Switching Systems for switching any
fransmitter to an antenna or station
dummy load

Our compiete line of FM broadcasting

components is aiso backed by reliable
customer services, including quality con-
trol, nstallation, start-up and servicing.

So, for all your broadcast needs, there’s
only one number to call: (800) 341-9678.
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-here. And there’s no more need r
for hit-or-miss spot checking.
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anique quick-threading tape
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:ng entrance and exit guides,
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a scanner air system: that Hitachi Denshi, Ltd. (Canada),
protects tapes. 65 Melford Drive, Scarbor-

I: recues a 30-second seg- ough, Ontario M1B 2G6.
ment in 3.5 seconds. It has a (416) 299-5900.
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Transmitter Diagnostics

diate yelp if the transmitter goes
out.”

What does Moseley, a leading
maker of remote controls for
broadcasting, think about the
trend in transmitter manufactur-
ers offering their own remote con-
trols and in the use of PCs as
remotes? Brewer had this re-
sponse: “We’re not worried. We've
been doing this for 25 years.
There’s more to a remote control
than sticking a microprocessor in
it. We have things going on in-
house to make even better remote
controls. Things such as software
cannot be developed overnight.
Our concern is what we’re going to
do in the future and not whether
someone is creeping up on us.”

Problems and solutions
One of the most futuristic as-
pects of microprocessor remote
controls is already here: synthe-
sized speech. Examples of these in-
clude the Gentner VRC-1000 and
the Delta RCS-1V with Telephone

® » GENTNER

i

Transmitter remote contro! from any dial-up telephone is provided by the

Gentner VRC-1000. The unit reports in a synthesized voice, is accessed with
Touch Tone codes, and initiates alarm calls.

Access option. Both of these units
not only permit remote control
from any Touch Tone phone, but
both “read” operating parameters
over the phone to you in a synthe-
sized voice. Proper interrogation
with Touch Tone passwords is nec-
essary to access the information
and to perform remote control op-
erations. Both of these units will
also call out to raise an alarm, di-
aling several numbers in turn un-
til they get an answer.

Chief engineer Bob Bell and
transmitter supervisor Carroll De
Groff of stations WSBT-AM and
WNSN-FM, in South Bend, IN,
use the Delta RCS-1V to control
the main and backup transmitters
for both stations. “We haven'’t got-
ten the Touch Tone option,” com-
ments Bell. “I didn’t think we’d
need it. But if we had it, I could
have saved myself a few trips to
the transmitter.”

The RCS-1V has a built-in CRT

PACO HIGH POWER CELL GIVES YOU.
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look no further than Videotek. Our terminal equipment line, diverse enough to T
satisfy your specific needs, offers the built-in Performance vou demand, and

the field-proven Reliability and Delivery-in-Days you expect from Videotek . . .

all at a price that will make you relax.
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PROGRESS BY DESIGN
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Transmitter Diagnostics

that displays a maximum of three
screens of status information. An
Autolog Printing option will auto-
matically print out one or all of the
screens. “We print the first
page—the logging page—of the
operating log once an hour so we
can see how our transmitters are
performing,” says De Groff. “I like
the RCS-1V. If the CRT flags a
problem, I can read the log and see

when it developed.

“This system would be a lot
more diagnostic for our FM trans-
mitter,” De Groff continues, “if we
had more remote metering of the
low stages, such as screen voltage
on the final and exciter power out-
put. But that’s not the fault of the
RCS 1-V, it’s the fault of the trans-
mitter. Older transmitters don’t
have provisions for monitoring all

E M q
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NOW, ONE MICROPHONE CAPTURES ITALL.

All components available separately.

The Sennheiser Telemike
Electret Microphone System.

Its unique modular design
provides all the flexibility and
precision of a collection of sep-
arates—from omni to super
cardioid, spot to shotgun, tele-
scopic boom to tie-clip lavalier.

All, at a fraction of the price
of comparable separates.

And all, with the most ad-
vanced electret technology
available: our unique back-
electret.

See your Sennheiser dealer
for details. And capture it all.

SENNHEISER’

Sennheiser Electronic Corporation (N.Y.)
48 West 38th Street * New York, NY 10018 » (212) 944-9440
Manufacturing Plant: D-3002 Wedermark, West Germany
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the parameters you'd like to. You
could do it, but it would be a lot of
work to bring these data connec-
tions to the outside world.”

Harold Hallikainen, of Halli-
kainen & Friends, agrees: “I
would like to see the transmitter
manufacturers bring more infor-
mation out of their transmitters.
Basically the stuff brought out
now is only enough to determine
your output power. You've really
got to go digging around to connect
the proper interfaces for more
than that. Transmitter manufac-
turers should, on a barrier strip,
provide more connections for col-
lecting information on other pa-
rameters, such as final grid
current and final screen current.”

“The whole key to computer di-
agnostics of a transmitter is get-
ting enough status information
back to make the right decisions,”
states Paul Christensen, chief en-
gineer at WIVY-FM in Jackson-
ville, FL. “Telemetry is fine, but
you want to know which relays are
in what position. Most remote-
control systems today don’t have
nearly enough status-reporting
capacity.”

Christensen’s choice of new
equipment for WIVY aims to solve
this problem. The station will soon
take delivery on a Harris FM-35K
transmitter, which features the
ColorStat mimic panel to chart
signal flow and the StatusPlus
keypad-accessed metering system
that reports on 50 different pa-
rameters and can log the date and
time of seven of them in the event
of an overload. In addition, the FM
35K has expansion capacity de-
signed into it.

“Then, when we get the
Hallikainen DRC-190 remote con-
trol, I'll be able to use its PC
modem interface to monitor and
control the transmitter in emer-
gencies from my Commodore 128
computer at home,” Christensen
reports. “The DRC 190 comes
standard with eight kilobytes of
RAM, and it’s expandable up to
64K. Its program, which is written
in BASIC, generates logs, moni-
tors all parameters, provides
alarms, and will perform control
functions. Of course, you couldn’t
write one software package that



would fit any two radio stations.
Each individual station has to
write its own program, but
Hallikainen will help.

“Some engineers have done a lot
of design work and have created
programs to do decision making
and control oftransmitters. If such
a system were reliable enough, we
could all get rid of our pagers! You
kind of wonder where its leading
to. Some engineers feel their jobs
could be phased out by advanced
technology. But things can still
malfunction. What it does is take
pressure off the engineer,”
Christensen says.

“Whereas we once needed three
to four people to babysit each of
our nine transmitters, those same
people now work as technicians
and in maintenance,” says Kip
Campbell, director of engineering
at the University of North
Carolina Center for Public Televi-
sion. “As a result, our quality has
improved.” North Carolina Public
Television is one of many small

broadcasting networks that have
realized this benefit after linking
their transmitters to a central
computer for control and diagnos-
tics. “Our nine transmitters,
spread throughout the state, are
all linked to a Moseley MRC-2 Mi-
croprocessor Remote Control and
its optional automatic control
unit, the ACU-1,” Campbell
explains.

The ACU-1 uses a Hewlett-
Packard 9816 scientific computer,
which is programmed in a BASIC-
like language. “The needs of each
of our transmitters is unique in
terms of controlling their power
and proper stop/start sequence.
Moseley provides a basic program,
which I have modified for our re-
quirements. Our system could ful-
ly take care of itself. It also
interfaces with a Rohde &
Schwarz Video Analyzer, which
looks at our video signals and di-
agnoses them thoroughly. It pas-
ses this information to the MRC-2
as 16 channels of data. This is a

relatively new thing; the ability of
remote control to also tell you
what’s wrong. For a large system
like ours, I don’t know how else
we'd do it,” says Campbell.

The trend for the future seems
clear: an increasing role for com-
puters to extensively monitor, di-
agnose, and control broadcast
signals. “The key will be the mar-
ketplace, as always, and what the
FCC allows,” remarks Moseley’s
Brewer. Remaining questions con-
cerning transmitter fail safe, the
EBS system, and controlling from
authorized locations remain to be
settled. “The rules are vague right
now. We can’t go by what’s writ-
ten, we have to go by what FCC as-
sistant chief John Reiser says,”
states Hallikainen.

“If you saw the movie 2001: A
Space Odyssey, you may remem-
ber seeing HAL the computer
talking to the astronauts and pre-
dicting possible component fail-
ure,” recalls Brewer. “That’s not
bevond our dreams.” BM/E
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QEI OFFERS EVERYTHING YOU EXPECT
IN A HIGH TECHNOLOGY
FM TRANSMITTER
WITHOUT THE HIGH PRICE TAG

\X/’th a QEl FM trans-

mitter you won't have
to compromise quality to
meet your budget.

A one-kilowatt trans-
mitter that is completely
solid-state. Higher power
models that have only
one tube . .. a stable,
reliable, efficient
grounded grid triode.

A full remote control
system along with
microprocessor-based
diagnostics built into
every transmitter.

A super-low distortion
“transparent”’ exciter
with automatic power
and modulation control.

Advanced technology at
a price you can afford.
Why settle for anything
else?

For more information
contact John Tiedeck at
609-728-2020. He will
describe the many fea-
tures of these unique
transmitters.

We make the famous
691 tool A stereo and
SCA monitor that can
give you accurate read-
ings, even on clipped
composite. Over 40 tests
performed in minutes on
your station, or the
competition.

QEI Corporation
One Airport Drive

P.O. Box D
Williamstown, NJ 08094
Phone: 609-728-2020
Telex: 510-686-9402

QEI Corporation
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Building a Remote
Transmitter Site

When KLRN-TV built a new remote site, it put security, cost-
effective air handling, and lightning protection on top of the list.

outhwest Texas Public

Broadcasting’s KLRN-TV

station was able to intro-
duce a number of original ideas
and build upon past experience in
conceiving the most functional
and cost-effective design for its
new VHF television remote trans-
mitter site about nine miles south-
east of San Antonio, TX.

A new tower, antenna, building,
transmitter, and remote-control
system were called for. The
960-foot tower, five feet on each
face, was a Model 90 from Advance
Industries. The antenna was from
RCA, the transmitter from Harris,
and remote control system from
Moseley.

The task of the engineers at
KLRN was to house this equip-
ment safely and for cost-effective
operation. A number of security
measures were incorporated into
the design, and triple-filtered am-
bient air was used for inexpensive
transmitter power amplifier
cooling.

Site selection

Twenty years ago, a transmitter
site for KLRN-TV, Channel 9, was
selected 30 miles north of its city of
license, San Antonio, TX. This de-
cision was brought about so that
the station could cover both the
capital of Texas in Austin some 45
miles north and the expanding
San Antonio market.

By Gene Doren

Before the antenna was hoisted, the
rigging was placed under a test stress.

Although the plan had worked
to a degree for 20 years, in the
end, the decision was made to
build a sister station, KLRU-TV,
in Austin to reach more of the
area’s expanding population.
Once this was completed, atten-
tion was returned to the KLRN
site at its original location in New
Braunfels. The decision was made
move this facility into its primary
market area of San Antonio. With
the two sites, Southwest Texas
Public Broadcasting was able to
reach more than 200,000 extra
viewers.

Building design

The project started with the
building design (see Figure 1). In
remote sites, the security and in-
tegrity of the plant are of primary
importance. At KLRN, all doors
are made of steel, and no windows
were put in. The building was con-
structed of standard cement cin-
der block on a slab foundation.
Some interior walls are of 2 X 4
stud and half-inch wall board with
R-28 Styrofoam insulation be-
tween the two.

This rather basic construction is
intended to combat the vandalism
experienced at other sites, which
can run from spray-can graffiti to
axes used on wooden doors, pry
irons on ventilators, copper strap-
ping stolen out of the ground, and
outright theft of equipment and
materials.

Qutside security consists of an
eight-foot industrial-wire fence
topped with razor wire. There are
double gates at the front and the
rear of the compound. The com-
mercial power meter was set out-
side the compound operating from
a toroidal transformer at the pow-

About the Author:

Doren is vice president of engineering
at Southwest Texas Public Broad-
casting, which he joined four years ago
with plans to build the KLRN plant,
which has now been in operation since
1984.
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Remote Transmitter

er entrance to the building to keep
the number of compound keys is-
sued to a minimum.

All intake and exhaust vents
are covered with iron gratings to
prevent entrance into the build-
ing. The flat roof, of five-inch con-
crete, was poured over Styrofoam
insulation on corrugated sheet
iron supported on steel “I” beams.
The roof was pitched 14 inches for
drainage and covered with a light
reflective fiberglass roofing mate-
rial to reflect heat. From past
leakage experience, it was decided
that nothing should protrude
through the roof.

One reason for the choice of con-
crete was protection against ice.
Although icing problems are rare
in the San Antonio area, a block of
ice falling 1000 feet from the tower
onto a wooden roof would do con-
siderable damage to the building
and the equipment within. The
risk was not worth taking.

Tower installation

Safety is the primary require-
ment here. Remembering the cat-
astrophic incident in the erection
of an 1800-foot tower at a Houston
station some years ago when five
men were Killed and $1.5 million
damage was done by a falling an-
tenna, a number of precautions
were taken. These included docu-
menting the installation proce-
dure. A KLRN representative was
on the ground and another on the
tower during all phases of its con-
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Bundmg exterior showing security fencing, diesel generator area, and the trans-
mitter exhaust duct.

struction. Notes and photographs
were taken, especially during the
antenna installation.

The antenna, an RCA TWA-
12A traveling-wave unit, weighed
just over 12,000 pounds. As a safe-
ty measure before it was hoisted to
the top of the tower, all rigging
was placed under 10,000 pounds
stress for 30 minutes by applying
stress to the tower witn the lifting

hoist. Rigging was in place and
looped through the top of the
lifting hoist on the gin pull and
down to the pin at the base of the
tower.

To prevent cracking of the
transmission line, elbow units
with heavy brass-brazed rein-
forced corners were used both at
the elbow complex in the trans-
mission line just below the anten-
na atop the tower as well as at the
elbow section leading off the tower
to the building.

A 50 kW air-cooled dummy load
is suspended from the ceiling in
the rear transmitter room. This
saves the cost of two additional el-
bows into the load as well as lifting
the load from the floor, preventing
floor dirt from accumulating on
the load and providing close coup-
ling from the RF patch panel and
increased floor space, as well as
preventing people from stacking
boxes or other material on top of
the load or its exhaust fans.

Air handling

The transmitter, a new single
Harris TV-35H unit, required
3000 cubic feet of air per minute
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for cooling. The problem at KLRN
was to meet this need without go-
ing to the expense of full air condi-
tioning on the one hand. but also
without risking the possible corro-
sive effect of untreated humid or
polluted outside air on the other.

The solution was to provide
carefully filtered and sometimes
heated outside air to cool the pow-
er amplifier cavities. Only the
exciter and high-voltage cabinets
use restricted room air for cooling,
maintaining positive pressure on
the inside of the building. Power
amplifier prices being what they
are, this system should pay for it-
selfin a comparatively short space
of time.

In the scheme employed, air is
first drawn through a gquarter-
inch screen to exclude birds and
large insects. It then passes
through dual furnace filters,
which remove much of the mois-
ture and dirt, before entering a
locked and slightly heated air
intake room.
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Remote Transmitter

Here, a force fan drives this fil-
tered air through a second filtra-
tion system mounted in the
transmitter air-intake plenum.
An eye-level manometer across
this last basket filter permits easy
monitoring of the flow condition.

Using this arrangement, triple-
filtered ambient outside air cools
the transmitter. The heated ex-
haust air from the aural and visu-
al power amplifier cavities is
directed first through four-foot
“stacks” to streamline its flow be-
fore it is bent to a heavily insulat-
ed horizontal duct leading to the
outside.

The streamlining increases the
air flow through the cavities and
also reduces the electrical load,
leading to a reduction in operation
costs for the transmitter blowers.
The duct insulation prevents re-
radiation of heat into the air-
conditioned building. All exhausts,
including that for the auxiliary
power plant, are placed opposite
the intakes in the site design. The

diesel plant exhaust stack is fur-
ther directed high above the roof
line to carry fumes away.

Colder is not necessarily better
for transmitter operation. In fact,
it has been shown that a tempera-
ture around 59 degrees F is best
for cooling high-power tetrodes.
The KLRN building was therefore
designed to return a small quanti-
ty of the heated air by way of a
temperature-activated vent to the
air intake room, maintaining a
minimum 59 degrees F intake to
the transmitter.

In a separate block room at the
front of the building, there are twa
10-ton air conditioners. These
units are normally operated in al-
ternation, but can run singly in
the event of one unit’s failing.
Both units’ intakes and exhausts
are isolated from those of the air-
handling systems of the transmit-
ter and of the diesel generator.

Remote-control system
The Moseley MRC-2 system was

chosen for the site because of its
computer-based operation and ex-
treme flexibility not only in moni-
toring the transmitter, but also
building security, diesel generator
control, and strobe light moni-
toring. All outside doors and sev-
eral inside doors of the plant are
wired to the MRC-2, with illegal
entry automatically logged and an
alarm sounded at the studio. The
building and exhaust stack tem-
peratures are also monitored and
logged with an alarm at the
studio.

Electrical system

Severe electrical disturbances
are common in this part of the
country. Much thought was there-
fore given to the design of the
KLRN site electrical system to al-
low grounding of the building and
tower and prevent equipment
damage.

The transmitter and rack equip-
ment is operated from a common
surge suppression and ground in-

GLMm

Advancing technologies can move at
such a rate a new product may blur
by without offering the true explana-
tion of why it was developed in theé
first place.

Quite simply the new GLM is a
superior studio quality microphone
that incorporates all the benefits

of its larger more conventional
predecessors.

Crown technology has always
ignored the conventions of new
product development and recognized
no limits in achieving the ultimate
in professional quality.

See your nearest Crown dealer. Find
out how this incredibly small micro-
phone achieves su<‘\h a high level

of performance.

Crown International, Inc., (219) 294-8000
1718 W. Mishawaka Rd., Elkhart, IN 46517
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THE PERFORMER

The DVE® System 10 from NEC is one of The word is that the DVE System 10 is
the hottest selling digital video effects systems quickly becoming the choice for TV stations,
on the market today. For good reason: it per- production, and post-production facilities
forms. To find out for yourself, just spend a little throughout the country.
time behind the controls. Get a feel for 3-D ro- So take yourself on an adventure in cre-
tation, infinite perspective, cube mak- [ e ativity with the system backed
ing, tearing, A/B switching, key mask- * sasss l . up by one of the biggest names

in the industry. The DVE
:L- System 10 from NEC.

NEC

IMAGINE WHAT WE'LL DO FOR YOU

m COMPUTERS AND COMMUNICATIONS ® DVE" js 3 registered trademark of NEC Corporation.
NEC America, Inc., Broadcast Equipment Division e 1255 Michael Drive, Wood Dale, IL 60191 e Toll free 1-800-323-6656 « In lllinois phone 312-860-7600

ing an ease of use that will make
you feel like an expert in no time.

e

-8
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Remote Transmitter

terrupt system manufactured by
Lightning Elimination Associ-
ates. Noncritical loads such as
transmitter blowers, air condi-
tioning units, and building lights
were wired ahead of the suppres-
sor to lighten its load. All the
equipment racks, however, are on
the downstream side of the sup-
pressor, on individual breakers.
There is an exhaust fan at the top
of each rack.

KLRN-TV’s antenna and tower at New Braunfels, TX.

p

Copper straps also protect the
tower. It is bonded to eight 50-foot-
long four-inch straps buried to a
depth of two feet. The perimeter of
the grounding array is connected
with a further length of four-inch
copper strap, and each radial is
terminated with a 12-foot ground
stake (see Figure 2). Upon comple-
tion, all above-ground copper was
painted a dark gray.

The building itself has a six-

inch copper strap laid under its
slab and brought up through the
concrete to the transmitter,
diplexer, equipment racks, air
conditioners, and diesel genera-
tor. The transmission line is also
grounded through six-inch copper
strap, carefully installed to lead
away from the building to the
buried tower array. Waveguide
entry points to the building are
protected in the same way. In all
cases, the strapping was installed
with gentle bends to direct energy
efficiently from a lightning strike
into the earth and away from the
building.

It had originally been the inten-
tion to tie the building strap to the
base of the tower with six-inch
copper. In the event, a long run of
# 6 copper wire was used because
it was felt to present a higher im-
pedance to lightning strikes from
the tower. This high energy would
tend to dissipate in the tower
grounding system rather than the
building system. BM/E

—Vanquand Senies—— =~

Broadcast Audio
Consoles
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TECHNOLOGIES
INCORPORATED
328 Maple Avenue, Horsham, PA 19044 « (215) 443-0330

Performance, Value and
Reliability through
Innovative Technology

® Raised, tactile feel, lighted membrane
switch panel-digitally scanned

® |2 stereo inputs plus optional expander
® VCA controls, rotary and linear

® Analog and fluorescent meters

® Modular, plug in electronics

® Easy punch block installation

o Effective RF protection

BC8DS
8 Mixer
Dual Stereo

52,995

54 T




The one and only name in Tele-
cine Camera Systems is lkegami. And
now lkegami offers complete Telecine
systems including two photoconduc-
tive telecine cameras, optical multi-
plexer, 35mm slide projector, 16mm
motion picture projector as well as au-
dio/tally interface panels and machine
controls.

Both camgras, the TK-970 and
TKC-990 utilize photoconductive 1inch
Vidicon tubes (Saticons® are optional)
and provide consistent highest quality
performance and reliability in on-line
C-990 ] applications such as local viewing or
COLOR FILM CAMERA. ‘ ‘ direct on-air troadcast; and off-line

- where the video signal is recorded.

The TKC-990 features computer-
controlled automatic set-up of the cam-
era operating parameters, as well as
automatic set-up of registration level,
shading and detail correction for up to
three input proiectors.

Both cameras utilize a built-in
large image field lens, neutral density
disc for autometic dight ccntrol and au-
tomatic color balance circuitry.

The FPH-16 16mm telecine pro-
jector, SPR-35 35mm slide projector
and MPK-3V optical multiplexer round
out a system that stands alone in the
industry.

For a complete demonstration of
Ikegami Telecine Systems as well as
our cameras and monitors, contact us
or visit your local Ikegam: dealer.

tkegami Electronics (USA), Inc. 37 Brook Avenue Maywood, NJ 07607
East Coast: (201) 368-9171 West Coast: (213) 534-0050 Southeast: (813) 884-2046
“Fitach Ltd. Southwest: (214) 233-2844 Midwest: (312) 834-9774
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ARTSTAR 3D brings you powerful, high resolution three
dimensional video graphics animation capabilities never
before available at real-world prices! Versatile skills at
your fingertips include:

Full 3D frame-by-frame animation with automatic VTR
control—in Component Video or NTSC.

8 kinds of animation: color palette “movie,” stack,
multiple-plane 3D, cut-out, event recording/playback,
rotoscoping, and traveling matte for system-generated
graphics into live video.

Now announcing exclusive real-time cel animation in
high resolution!

Plus:

Multiple Lighrt Sources

Phong Shading—for “‘spectacular” specular reflections
Texture Mapping—wrap around 3D surfaces

Spline Motion Paths « Extensive Key Framing

And, this “Super Hero” is also a full-color, high resolution,
full-featured pzint system with high-speed 3C rendering
& modeling, fash frame grab, vector type character
generation, and laser disk digital still-store option.

ARTSTAR 3C—from ColorGraphics—yoLr Super
Production He-os! Call today for more information or a
demonstration at your facility.

See it at SMPTE Booth #1033

ARTSTAR

COLORGRAPHICS SYSTEMS

INC.

DYNATECH Broadcast Group

5725 Tokay Boulevard ® Madison, Wisconsin 53713 ¢ (508) 274-5786
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reating the proper station

image, in view of the on-

slaught of new technology
in the world of video graphics and
animation, can be like staring
down the track at a runaway
train. What do I need? How much
should I pay? Who provides the
hardware and software to service
my particular needs? Straightfor-
ward questions that might be
asked by anyone attempting to ad-
vance a station’s competitive edge
through the use of an electronic
design department. Yet, due tothe
wide range of choices and the ex-
pense involved, the answers come
less easily than do the questions.

Still, asking the right questions
is the proper place to begin the trip
into the domain of electronic art. A
good first question would be,
“What is the range of systems
available?” This implies that a
budget has been set for the pur-
chase of design equipment and
also that something more than a
minimum capability is required to
compete in the market.

A “minimum” capability could
have different meanings de-
pending upon the market in which
the station is competing. In gener-
al, though, a high-quality still
store and a paint system are
quickly becoming necessities. For
stations that can afford it, or for
the larger (top 25) markets, some
type of animation capability
should also be considered in addi-
tion to digital effects devices.
David Wells, art director at KIRO-
TV, Seattle, WA, maintains, “You
should have a good switcher with
three memory banks and a good
character generator, like a
Chyron IV or Vidifont V, and
something often overlooked when
equipment is chosen is that the de-
vices purchased should be from
the same manufacturer or at least
work flawlessly within your cho-
sen systern.”

Another point Wells makes re-
gards an important factor other
than equipment. “Critical to a
good on-air look is people. You
must have a good design director

Broacdcast Management

e
Right Look?

Giving station IDs, logos, news, and local programs
the right visual touch can have amazing impact
with the viewing audience. The right look starts with
the use of modern computer graphics equipment.
Assembling the system is where the adventure begins.

By Tim Wetmore

Created on the Ampex AVA-3 by John Hewit, graphic artist at WABC-TV in New
York, this image shows sophisticated use of lighting and perspective.

and artists who are qualified and
well trained to operate the equip-
ment they will be using as well as
being capable of making the right
design decisions. Artists should be
hired and trained to do design
work.”

These sentiments are echoed by
Jerry Cappa, formerly art-director
at WABC-TV in New York and
now a marketing specialist with

Ampex, who adds, “Secondarily,
after a still store and a paint sys-
tem, an animation system should
be considered under certain condi-
tions. Due to the time it takes to do
animation, the system chosen
should fit the operation, especially
with 3D and modeling capability,
because these operations require a
lot of thought or the look you
achieve will not be satisfactory.”

BM/E  SEPTEMBER 1986
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The house was captured from live video and input to the Quantel Harry for ani-

mation and editing. it was created at Artronics NW by Steve Manke of Quenzer
Driscoll & Dawson and shows one of Harry’s menus.

Entry level

By now, most stations have a
good still store of some kind or
should be in the process of getting
one. Expanding into the fully elec-
tronic design process is where
things get complicated, and it is
the point at which those planning
the purchase (the general mana-
ger, art director, and chief engi-
neer) usually begin to look toward
the Broadcast Designers Associa-
tion (BDA) convention, which was
recently held this year in Dallas,
TX. With the broadcast industry
mirroring the advancements
made by manufacturers and the
BDA, the trend is to move away
from the long history of living in
the “mechanical” world and to be-
gin operating in the electronic do-
main.

Many designers first saw elec-
tronicdesign at the 1978 BDA con-
vention with the introduction of
AVA-1. In addition, the BDA
(which had its first convention in
1977) has continued to focus atten-
tion on the small markets since
they are often the most innova-
tive, due to necessity. What this
means is that the BDA has helped
potential entrants into the elec-
tronic design world get educated
about the equipment in question,
guiding them in their choices on

BM/E  SEPTEMBER 1986

when and where to start and how
to decipher the bulk of available
information.

This activity has led manufac-
turers and purchasers of equip-
ment toward faster devices with
higher resolution, more flexibili-
ty, and better storage media.

Recorders, still stores, and li-
brary systems are among the cor-
nerstones of building an electronic
design system. Currently, they
come in many forms, such as
Quantel’s Digital Library System,
which offers keying and other
functions beyond simple frame
storage. Ampex’s ESS-3 is another
electronic graphic still store that
offers graphics capability beyond
simple information storage.
Abekas has made a step forward
with a quality disk recorder, the
A-62, that opens new vistas for
storage and speed of recall.

Thomson Broadcast sells the
GraphicStore, which is a paint and
still store unit combined to oper-
ate and form a system with the
company’s Vidifont Graphics V
composition and manipulation
product.

Harris’ IRIS II still stores are
designed to interface with the Au-
rora AU 200 Series of video graph-
ics systems based on the IBM PC.
Clearly, the building block of a

quality still store provides a base
on which to construct an entire
system, recalling Wells’ remarks
regarding system integration as
one of the most essential elements
in creating an electronic design
system. For starters, then, a flexi-
ble system that offers possibilities
for adding on more sophisticated
gear in the future is the route to
take. And a station can get started
with a good beginning storage/
graphics system for around
$36,000.

Paint jobs

Adding to the capabilities of the
station’s design department with
a paint system really puts the sta-
tion in serious contention for so-
phisticated imagery that can
easily be carried through to all the
station’s promotion (both print
and on-air) as well as enhancing
the appearance of news and local
programs. Once again, art direct-
orsare looking to the BDA conven-
tion for information on state-of-
the-art paint systems. Here, as
elsewhere, there are variations on
the paint theme and a full range of
prices and capabilities. At the
June 1986 BDA convention, the
exhibitors displayed most of the
major paint systems currently
available to broadcasters. Among
them: Ampex, Alias, Aurora,
Colorgraphics, and Quantel.

Each of these companies offers a
paint system compatible with its
“still store” (some of them are so
advanced they function as graphic

The background of this picture was
digitized, and the chart was automatic-
ally generated by business graphics
software on the Colorgraphics Sys-

tems’ ArtStar 3D. Eric Weaver,
Colorgraphics art director, created this
two-dimensional image.



hy waste time? When
you need parts for
Ampex equipment,

call Ampex. Our Technical Sup-
port advisors are available seven
days a week to give you the kind
of product support you can't get
from any other video parts
supplier.

We'll help you figure out
what you need, advise you of any
upgrades available, and ship the
right parts out—fast. We'll also

replace any defective part free, if
returned within 90 days—and
that’s something you worr't get

from virtually any other supplier.

In the United States call
1-800-227-8402 {1-800-982-5875
in CA) and, if necessary, we'll
ship your parts overnight.
Throughout the rest of the
world, parts can be ordered from
your Regional Sales Office.

So to safeguard your equip-
ment’s performance, use Ampex

spare parts. Prices are competi-
tive, delivery is fast and the fit is
original Ampex.

Atlanta (404) 491-7112 Chicago (312} 593-6000
Dallas (214} 960-1162 Los Angeles (818) 365-8627
New Jersey (201} 825-9600
(In New York {212} 947-8633)

San Francisco (415) 367-2296
Washington, D.C. (301} 530-8800
Canada (416} 821-8840

AMPEX
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units in themselves) either as a
separate unit or incorporated
within the same box and deline-
ated through software funec-
tioning. Separate devices, of
course, provide the user with the
ability to add on each unit through
a scheduled purchasing program.
This is not possible with a totally
integrated system due to the re-
strictions of a complete system
purchase. The latter method, how-
ever, allows for flexibility through
software update. Obviously, the
purchaser must tailor the system
to fit the needs of the station.
Quantel, using the Digital Li-
brary System as a still store/
effects unit, constructs what it
calls the Digital Production Sys-
tem by adding the Cypher, Harry
(with matting, keying, and
combining), and the Encore,
which provides for manipulation
and digital effects. Artronics has
one of Quantel’s first and most ad-
vanced systems providing a broad
stroke of image manipulation

“Adding to the capabilities of the station’s

design department with a paint system really
puts the station in serious contention.”

functions. On all Quantel paint
systems, various hardware and
software, such as the new Pro IV
digital paint programs, can be
added for upgrading. A new entry
in the video graphics arena is
Rank Cintel, who this year intro-
duced the Art File slide file with
graphics workstation for re-
touching old shots and for creating
new images. This is an electronic
combination of the old and new
methods of image creation/
manipulation.

Aurora markets its AU 200
Series, a 32-bit full-color paint
system, in two forms: the 220 and
280, which range in features with
prices from $80,000 to $140,000.
The series capabilities include
compositing and matting, a

vector-based font library, slide
and hard copy output, and a 3D op-
tion. An eight-bit paint system,
Chyron’s Chameleon incorporates
a high-resolution graphics/efx
generator as the company expands
its base beyond character genera-
tion. Yet, its new Scribe is a super-
quality text generation device.
The well-documented features
offered by the Ampex ESS-3 and
AVA-3 still store/graphics paint
system have recently been joined
with the 3D modeling and anima-
tion facility provided by
Cubicomp’s Picturemaker. This
software-based configuration,
now sold through Ampex to broad-
casters, permits the Picturemaker
to round out the complete design
station, allowing image recording/

THE CENTRAL CANADA BROADCAST ENGINEERS,
TECHNOLOGISTS & TECHNICIANS

PRESENTS ITS 35th ANNUAL

NOVEMBER 11, 12 & 13, 1986
CONVENTION CENTRE
HAMILTON, ONTARIO, CANADA

The LARGEST Broadcast Communications
show in Canada

e Over 100 Exhibitions
e Seminars and Workshops
® Papers on the Latest TV and Radio Innovations
¢ Spouses Program
e Business Luncheon and Awards Dinner

416-361-1281

EXHIBITS: INFORMATION: HOTEL RESERVATIONS:
Bill Onn Bob McKinstry Sheraton Hamilton

¢/0 CKEY Radio ¢/0 TVOntario Call 800-325-3525

1 Yonge St. Box 200, Station ““Q”” (CCBE Convention Rate)
Toronto, Ontario  Toronto, Ontario

MSE 1G1 MJ4T 2T1
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MINOLTA
INDUSTRIAL METERS

REMARKABLE VERSATILITY COMBINED WITH SUPERB ACCURACY-
MINOLTA METERS CONFORM TO CIE SPECTRAL RESPONSE STANDARDS.

® Enables objective white-balance measurement and adjustment of color

monitors.

o Clear, accurate digital and analog displays simplify adjustment of

monitors on production lines.

MINOLTA TV COLOR ANALYZER II

e The analyzer has four memory channels for white standard plus four

CRT memory channels. This enables measurement and adjustment of

different models of CRT’s.

LUMINANCE METERS

e The Luminance Meter ft-1°, nt-1°, or nt-14°is
the perfect choice for readings of light source
or surface brightness. The single-lens-reflex
viewing system provides a bright, magnified
circular view with a clearly marked 1° or 14°
center spot to measure the light with no
influence from surrounding areas.

® The meter instantly displays foot-lamberts (or
cd/m?) on the viewfinder's LED digital display.

o The ability to read flickering sources makes
the Luminance Meter ideal for measuring TV
and movie screens, cathode-ray tubes, efc.

For more information, write Minolta
Corporation, Industrial Meter Division,
101 Williams Drive, Ramsey, N.J. 07446.
Or, call (201) 825-4000.

© 1985 Minolta Corporation.

ILLUMINANCE METERS

e Accurate light measuring capabilities in a
versatile, hand-held meter.

o A custom-designed liquid crystal display
indicates illuminance in either foct-candles
or lux.

o Measuring range of .001 fcd to 9,990 fcd
enables measurements in virtually any
situation.

o Stores a single reading for simplified
comparison with other sources or monitoring
of single scurce illumination.

ONLY FROM THE MIND OF MINOLTA
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CHROMA METER CL-100

e Ability to measure light source color and color
difference between sources.

e Chromaticity and color difference are
measured instantly and displayed as Yxy
(CIE 1931), Yu'v’ (CIE1976), or A (Yxy),

A (Yu'v'),or A u'y'.

e The user can calibrate the meter to their own
standard. Once input into memory, the user
calibration value remains until changed.
Several meters can be unified to eliminate
any variations in their spectral response.

o Built-in terminals for remote operation or
attachment to Minolta Data Processor DP-100.

MINOLTA
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recalling, creation, painting, and
animation.

New dimensions

Animation, of course, is the next
and highest level of a video graph-
ics system and brings the prices up
to the $100,000 range and beyond.
These are the types of systems the
station should plan for when they
begin their first purchases wheth-
er or not the original forays are
complete systems. A unique ap-
proach to the assembling of a total
graphics package comes from
Colorgraphics. Rather than have
various integrated products of-
fered separately in the fashion of
Ampex or Quantel, Colorgraphics
combines character generation,
paint, and 3D capabilities in one
box. All updates and modifications
come in the form of computer pro-
grams since the Artstar is soft-
ware based.

All codes operating Artstar are
stored on a Winchester disk, and
the system also uses a bit slice pro-

“Critical to a good on-
air look is people. You
must have a good
design director and

artists who are
qualified and well
trained to operate the
equipment.”

cessor. The system is somewhat of
a hybrid in that it is software
based but, with the use of the
Mazximizer, it provides the speed
of hardware-based units through
the use of micro codes. A real-time
frame grab is incorporated as is di-
rect control of a VTR without the
need for a separate controller.
Whether hardware or software
based and whether or not new disk
recording technology is added to
the system, one thing is certain.
Modern broadcasting is headed, if
indeed it has not already arrived,

down the track of the all-digital,
all-electronic design department.
Broadcasters need to look for the
integration of graphic and anima-
tion systems into the already com-
plex maze of existing equipment
and plan the architecture of the
video graphic development they
need. The BDA has proved to be a
leader in providing software,
hardware, and creative informa-
tion for those concerned with the
design considerations of a station.

The association’s seminars and
its officers are valuable in helping
to analyze all the information cur-
rently available. And, since the or-
ganization is made up of members
of the industry, the BDA can help
with long-range questions. Ulti-
mately, however, the buying
committee at the station is respon-
sible and would do well to remem-
ber that purchasing plans as well
as equipment plans need to be con-
sidered in deciding what it will
take to compete in a market with
the right on-air look. BM/E

Dual 16-Line TBCs for
True A/B Roll Editing

22 Production Effects
(cut, wipe, fade, dissolve)

Stand-alone Video
Switcher/Mixer

6 Digital Effects
plus Posterization

Editor Interface

NTSC and PAL

Phone or write for full particulars

:;Zi

wziﬁﬁnh-ﬁ‘i‘ﬂ‘ﬁ-'"

The ALTA Group, Inc. 535 Race Street, Suite 230 San Jose, CA 95126

Creative Powerhouse.

Dual Channel TBC with Audio and Digital Effects

EERaEE R aan

S

(408) 297-2582

Meets Broadcast Video
RS-170 Specifications

2 Live Camera Inputs

Internal Sync Gen or
External Genlock

Audio Switcher

4 Transition Speeds

$6990. List Price

ALTA

GROURP, INC
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You never will unless you call
or send the coupon below to your local
Grass Valley Group distributor
or sales representative today.

Grass Valley Group

A TERTRONIN COMPANY

STRENGTH YOU CAN RELY ON
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about the 1680 Series
" Production Switchers.

ADDRESS
CITY

.7 STATE _

OFFCES: New Yuork (201) 845-7988; District of Columbia (301) 622-6313; Atlania (404) 493-1255;
Chicago (219) 264-0931; aneapnhs (612) 483-2594; Dallas/Fort Worth 8L7) 488-7447; 4 PHONE
Los Angeles (818} 999- 2303 San Francisco (415) 968-6681) 7 -

EFF EFF EFF 4 N
! 7 Mail 10: Grass Valley Group, P.O. Box 1114, Dept. 1680, Grass Valley,

CA 95945 or vour local Grass Valley Group distributor.
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On the Deregulation Trail

* By Harry Cole, FCC Counsel

n 1986, the Commission unleashed a series of

deregulatory moves. The following is a laundry

list of the latest victims of the FCC’s deregula-
tion juggernaut:

AM-FM duplication

Back in the early days of FM, when nobody owned
FM receivers and the FM medium was utilized large-
ly for such uncommercial programming as classical
music, the Commission thought it would be a good
idea to encourage FM use by permitting commonly
owned, colocated AM and FM stations to broadcast
the same programming on both stations for up to 50
percent of the time. Such duplication of program-
ming was clearly inefficient use of valuable spectrum
space since two full broadcast channels would be used
to provide the same identical programming during
periods of duplication. However, the Commission’s
idea was that program duplication would be desir-
able for broadcasters (whose programming costs
would be reduced) and would promote consumer ac-
ceptance of the FM medium. The 50 percent duplica-
tion level was viewed as an acceptable compromise of
these various interests.

Now, ten years later, the Commission has decided
that it really doesn’t need any program duplication
rules. The FCC has concluded that FM is now a fully
competitive and viable service, and thus, it does not
need any promotional assistance. But that, you
might think, would weigh in favor of prohibiting any
and all program duplication. Think again. As this
Commission sees it, no rules are good rules, irrespec-
tive of the rationales advanced in support of such
rules by past Commissions. Instead, all regulation is
to be weighed in the balance of the marketplace, and,
to the extent that marketplace forces render any par-
ticular rule unnecessary, you can kiss that regula-
tion good-bye.

According to the Commission’s marketplace analy-
sis, program duplication is not necessarily economic-
ally beneficial (since its primary effect is merely to
fragment the licensee’s existing audience). Further,
duplication can actually promote spectrum efficiency
because it will permit AM-FM licensees whose AM
stations are suffering to weather more easily the cur-
rent adverse economic conditions. This, in turn, will
enhance spectrum efficiency (so the argument goes)
because it will allow the AM station to stay on the
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air, rather than discontinue service and thus pre-
clude any use of the frequency. (This argument, of
course, runs somewhat counter to the claim, noted
earlier in this paragraph, that duplication may not
be economically beneficial—if no economic benefits
are to be expected of duplication, then how will dupli-
cation discourage the shut-down of AM stations?
Such conundrums, however, should not get in the
way of progress). In any event, the Commission is
confident that restrictions on program duplication
are unnecessary.

Network clipping

Back in the old days, the Commission used to take
seriously the notion that a broadcast licensee is some
kind of “public trustee” who labors under an
overriding public interest duty to act properly. This
approach, of course, is based on the language of the
Communications Act as it has been consistently in-
terpreted by the Commission and the courts for more
than 50 years. In light of that general notion, the
Commission had adopted a number of rules and poli-
cies aimed at assuring that broadcasters might be
held to a higher standard of conduct than might oth-
erwise be expected of normal business people. These
included rules and policies aimed at preventing
certain business practices, such as network clipping.

Network clipping, reportedly prevalent in the ear-
ly 1970s, invaolves the unauthorized deletion of
network-fed programming and the substitution
therefore of local programming. In brief, a station be-
ing paid by a network to run all of the network’s pro-
gramming would delete, say, just enough of a
program’s closing credits, promotional announce-
ments, and maybe even a network commercial or
two, and would insert in their place local commer-
cials. Thus, the station would be paid both by the
network, for programming that was not actually
broadcast, and also by the local advertiser. This form
of “double billing” was viewed with great horror and
disdain by the Commission when it first encountered
it back in the 1970s, and at least one or two stations
lost their licenses because of clipping practices.

Times change, however. In a recent decision. the
FCC has eliminated from its rules the prohibition
against clipping. The Commission still believes that
clipping is a deplorable practice. However, the Com-
mission is unwilling to continue to be the enforcer of



Mahe a Beeline to the Communication

Showcase of the Orient

International Broadcast Equipment Exhibition

November 19—21, 1986
Convention Center Tokyo, Sunshine City, Tokyo, Japan

As the largest, most sophisticated exhibition
of its kind in Asia, INTER BEE '86 is a great
place to see the latest in broadcasting equip-
ment. And as an exhibitor, it offers you a
golden opportunity to present your products
in a truly international sales arena. Last year,
INTER BEE ’85 attracted 19,630 visitors from
nations around the world and highlighted

a comprehensive range of products such as

mixer units, broadcasting vans, cameras, as
well as the newest audio/video equipment.

It was a tremendous success and with your
participation this year, INTER BEE '86 promises
to be even better.

For further details, please contact the Japan
Electronics Show Association, The Tokyo
Chamber of Commerce and Industry Bldg.,3-2-2
Marunouchi, Chiyoda-ku, Tokyo 100, Japan.

ot Japan Electronics Show Association

Inter BEE The Tokyo Chamber of Commerze & Industry Bldg., 3-2-2, Marunouchi, Chiyoda-ku, Tokyo Japan
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With its patented anechoic foam wedge,
SONEX absorbs and diffuses unwanted
sound in your studio. And it can effectively
replace traditional acoustic materials at

a fraction of the cost. SONEX blends with
almost any pro audio decor and looks
clean, sharp, professional. Check into this attractive alternative for
sound control. Call or write us for all the facts and prices.

SONEX is manufactured by

*
llloruck and distributed Alpha Alld 10.
exclusively to the pro sound 2049 West Broad Street
industry by Alpha Audio. Richmond, Virginia 23220 (804) 358-3852

’ Acoustic Products for the Audio Industry
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CONTROLS SOUND.

AVCOM Lets You

SEEand HEARYOUR SCPC
Satellite Audio Feeds!

AVCOM manufactures satellite SCPC receivers for virtually
every possible application; from voice to data, from direct 4
GHz input to IF loop-throughs allowing an endless ‘daisy
chain’ of receivers tied to a common downconverter. Some of
our models are totally compatible with Microdyne and
Scientific-Atlanta IFs for stacking and ALL are rack-mounted,
extremely stable, low-phase-noise professional receivers.

o *
TMVCOM o o s s s b1km o e it ik
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AVCOM SCPC-2000 Single Channel Per Carrier Receiver. $1875.00

The best part; AVCOM (established in 1976 and a pioneer in
satellite receiving system technology) receivers are field proven
in thousnds and thousands of applications worldwide!

Now/ You can ‘see’ your
SCPC downlink transpond-
ers or an entire satellite with
the AVCOM PSA-35 recharge-
able, battery operated, six
band portable spectrum
analyzer. Direct3.7-4.2 GHz
input plus IFs between 10
and 1500 MHz. The price?
Just $1965!

of Virginia Incorporated
500 Southlake Boulevard

Richmond, Va. 23236
804/794-2500; Orders: 800-446-2500
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FCC Rules & Regulations

any anticlipping measures. In the FCC’s view, the
public—including particularly the networks and the
advertising community—is better equipped to moni-
tor for possible clipping and to take appropriate ac-
tion (presumably in the civil courts) if clipping is
found.

What this argument overlooks, of course, is the
substantial deterrent effect that the possible loss of
license can have on a broadcast licensee whose entire
business depends on that license. If enforcement is
left to the civil courts (where charges of fraud can be
raised and litigated), a licensee’s exposure, if caught
red-handed, certainly would not be as threatening as
the possible loss of its license.

FM and AM technical rules

Meanwhile, back in the realm of the technical, the
Commission has also proposed to streamline, some-
what, the standards for classifying FM stations and
for allocating commercial FM channels. Right now,
stations are classified according to minimum and
maximum antenna heights and powers available to
them. The Commission’s proposal would scrap that
approach and replace it with a classification scheme
based on a formula reflecting the maximum distance
to the expected 1 mV/m contour of each class. Thisap-
proach would conform to the way stations are in fact
licensed even now. Even though the rules specify cer-
tain maximum heights and powers, an applicant can,
in most instances, propose a height or power exceed-
ing the applicable maximum if it is willing to lower
the other element (i.e., power or height) of its propos-
al to a level that would produce signal coverage
equivalent to that which could be obtained by a pro-
posal specifying the maximum permitted values. The
Commission’s proposed approach would simply
short-cut the process by laying out exactly what ex-
tent of service any particular class of FM station can
propose, irrespective of the precise combination of
power and height that any applicant might choose.

Also on the FM front, the Commission is looking at
the possibility of allowing any class of station to oper-
ate on any commercial FM channel. For the first 20
years or so of FM regulation, Class A stations could
operate only on the 20 channels reserved for Class A
use, and Class B and C stations could operate only on
the rest of the channels. Then, as a result of BC Dock-
et No. 80-90, Class A stations were permitted on all
commercial FM channels. Now, the Commission has
proposed allowing any class of station to operate on
the 20 channels previously reserved for Class A sta-
tions. The most likely beneficiaries of this change
would be Class A licensees.

On the AM front, the Commission is looking into
ways—both technical and nontechnical—to help the
AM industry survive its present downswing. While
no specific proposals have yet been advanced, the
Mass Media Bureau has prepared and released a re-
port on the status of the AM broadcast rules in which
it addresses a wide variety of topics. Further, the
staff has specifically requested further comments
and/or suggestions from any interested parties. If you



would like a copy of the report—which runs more
than 100 pages—you should contact International
Transcription Services, Inc., 2100 M Street, N.W_,
Washington, D.C. 20036 (202) 857-3800.

New fee schedule

The free ride enjoyed by the communications in-
dustry will soon be at an end. On April 7, the presi-
dent signed into law an act that requires the
Commission, within a year, to assess and collect
charges for the services it performs. The FCC used to
have a schedule of fees associated with each of its
various activities; that schedule was invalidated by a
federal court of appeals a decade ago, and the Com-
mission has been out of the fees business since then.
The new fee schedule, which was adopted by con-
gress, was designed to satisfy the objections raised by
the court when the earlier fee schedule was thrown
out in the mid-1970s.

Among the more interesting of the fees are a
$6,000 “hearing charge” and various charges for new
and major change construction permits. The hearing
charge is obviously based on the substantial expense
of maintaining administrative law judges and a sepa-
rate branch of hearing attorneys, not to mention the
internal appellate system necessary for the hearing
process. The steepness of the charge may also be at-
tributable to a desire by the Commission to discour-
age all but the most serious applicants. After all,
with the costs of preparing and filing an application
as low as they presently are, applicants are encour-
aged to file as many as possible—even if none of them
are granted—and the possibility (if not the likeli-
hood) of lucrative settlements presents sufficient in-
centive. As a result, the number of applicants overall
has skyrocketed in recent years, clogging the Com-
mission’s files. By putting a high price-tag on the
right to prosecute a competing application, the con-
gress and the Commission are, in effect, raising the
ante in the broadcast application game, possibly in
the hope that the less serious applicants will be more
reluctant to play the game when confronted by an un-
avoidable up-front $6,000 cost.

The new and major change charges vary, de-
pending on the service. FM applications will cost
$1,800. Understandably, AM applications, with their
more elaborate engineering, will cost more—$2,000.
Less understandably, television applications, which
would appear to be among the easiest to process, will
cost $2,250.

Although already signed into law, the fee structure
has not yet taken effect. As a practical matter, the
new fee system will not be implemented for several
months, at least, in order to allow the FCC time to
adopt procedures for the assessment and collection of
fees. You probably don’t need to worry about missing
out on the announcement when fees are finally re-
quired to be filed. In light of the revenues likely to be
produced by such fees, the Commission will almost
certainly be sure to notify all applicants of their obli-
gation to ante up as soon as the fees do become
effective. BM/E
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X0141 0/ P8400
Leddicons.
The best lead
oxide vidicon
for your
studio camera.

Here's why. . .

Lag is significantly improved
for all channels with the
XQ1410/P8400's exclusive
variable integral light
bias...and it's easy to set
with the pot and calibrated
scale on the base.

Sharper, crisper pictures at
all light levels are assured
with our XQ1410/P8400HG
tubes (high resolution
green) that have 15-20%
more depth of modulation.

The best “red” reproduction.
The XQ1410/P8400 preci-
sion infrared filter cuts off
false reds.

Anti microphony
doubled damped mesh . ..
only in EEV Leddicons.

Find out how XQ1410/P8400
Leddicons can improve
your image...call or write
for our Tube Talk brochures.

Registered Trademark of
EEV Lead Oxide Camera Tubes

At EEV. . .yourimage
is our business

LR |
G |

EEV, INC.
4 Westchester Plaza, Elmsford, NY 10523, 914-592-6050
EEV CANADA, LTD., Rexdale, Ontario, 416-745-9494
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New Equipment
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Crosspoint Debuts Full-
Control Switcher

Crosspoint Latch Corp. has annouced a new
switcher, the 6119, that features an option al-
lowing smooth frame-accurate effects directly
from the keyboard of most editors. While under ex-
ternal control, the 6119 with the PCE1002150
computer control option will perform full-frame
accurate wipes and dissolves. An optional 6055
parallel-to-serial converter allows the 6119 to in-
terface with Convergence editors.

The switcher features five inputs, three buses,
full colorizer, fade to black, soft, hard, or bordered
edges, 12 wipe patterns, joystick positioner, two
levels of keying, test mode for easy systems tim-
ing, and a blanking processor. The 6119 switcher,
with the featured control option, is priced at
$2850. The 6055 Convertor unit sells for $800.
Circle 250 on Reader Service Card

New Nurad Ku Antenna
A new Ku-band antenna has been introduced by
Nurad, Inc., Baltimore, MD. The unit is designed
for SNG operations and features an offset feed for
low sidelobes and high directivity. In addition, the
six-foot-diameter antenna sports a honeycomb-
reinforced, silver-coated fiberglass reflector that
is both lightweight and highly reflective.
Recieving in the 11.7 to 12.2 GHz bandwidths
and transmitting in the 14 to 14.5 bandwidths, the
new unit is orthogonal linear polarized.

Circle 251 on Reader Service Card

Computerized Editor froin
United Media

A new A/B roll computerized video editor, the
Comme-ette, has been recently announced by

BM/E  SEPTEMBER 1986

United Media. Designed to allow gradual system
upgrades from control-track to SMPTE/EBU time
code and from two- to three-machine editing with
full switcher control, the machine can be further
upgraded to control eight-machine editing.

In the basic configuration, Comme-ette provides
250-event memory, list management, list input/
output, disk control, and auto assembly, and there
are built-in interfaces for one-inch, %-inch, and
half-inch tape formats.

The Comm-ette unit, with standard 8-inch flop-
py disk controller, lists for $6500.

Circle 252 on Reader Service Card

Routing Switcher New from
Grass Valley

The TEN-XTM is a new 10 x 1 routing switcher
from the Grass Valley Group that incorporates all
the features of the TEN-XT switcher and adds VU
peak monitoring and a built-in audio speaker/
monitor for stereo monitoring.

The speaker/monitor combination can be
switched to give audio from left, right, or both
channels, and a second touch of the setting button
mutes the output while retaining the previous
volume level. In addition, all GVG TEN-XL op-
tions can be used, including serial interface, tally
relay matrix, dual power supplies, and remote con-
trol panels.

The TEN-XTM, designed to be placed in a half-
rack frame next to waveform and vector displays,
has a list price of $2100.

Circle 253 on Reader Service Card

New Test Products from
Sound Technology

‘Sound Technology has recently debuted two new

test and measurement products.

The 1530A MTS stereo analyzer/monitor is spe-
cifically designed to optimize troubleshooting, ver-
ification, and alignment of the AM, FM, or MTS
signal path. The 1530A measures two-channel
level, swept frequency responses, and performs
wave and IND analysis as well.

T



The unit’s CRT displays alphanumeric and
graphic test results,which can be microwaved back
to a master control room monitor for real-time
studio engineering and analysis. An optional two-
channel oscillator is also available for transmit-
ter-site work.

The 1530A analyzer sells for $5850, and the op-
tional oscillator is $1250.

In addition, Sound Technology has unveiled Au-
dio Test Software for use with its 1500A of 1510A
Audio Test Systems. The new menu-driven
software allows measurement of two-channel AC
volts, azimuth, THD, frequency response, weight-
ed and flat noise, maximum operating levels, and
channel separation. Test results can be stored,
printed out, or read to screen, and the program’s
graphics capability can interface with many
popular software packages. The software retails
for $295.

Circle 254 on Reader Service Card

Winsted Offers New
Cabinets

Three new VTR/editing consoles/cabinets are be-
ing introduced by Winsted Corp., Minneapolis,
MN. The Compact Editing Console is an economic-
al counterstation for half- and %-inch front-
loading VCRs that can be set up for standard two
machine editing or for A/B roll. VCR and monitor
shelves adjust vertically in one-inch increments.

Two models of Locking Security Cabinets de-
signed to keep VTRs, controllers, and other valua-
ble equipment locked up and secure are also new
from Winsted. Model 96035 features a pull-out
shelf for easy access to top-loading machines. An
added rack unit at the top of the cabinet accommo-
dates installation of sequential switches, controls,
and other equipment.

Model 96033 includes a high-tensile steel
mounting kit as well. Both cabinets are con-

structed of 14-gauge steel with 12-gauge hinged
locking security doors. A rear access opening ac-
commodates cabling and power cords.

Circle 255 on Reader Service Card

JVC Debuts Digital
Audio System

JVC has introduced a new digital audio mastering
system that features two-channel PCM recording,
editing, and playing for recording studios, broad-
cast stations, and video production houses. The
system is designed to make digital recordings, edit
originals for €D masters, produce masters for
high-fidelity video, produce programming with
A/V synch, and make masters for CD-ROMs.

The two-channel PCM VP-900 Processor has
been designed to keep input/output quality differ-
ences at a minimum. The unit features 16-bit lin-
ear quantization; JVC’s own Bi-Parity recording
format, which includes advanced error correction/
detection functions; and balanced input and out-
put eircuits.

The DS-DM900 is the system’s mixer. Its fea-
tures include DSP chips, an RS-232C interface,
8-column status displays, and three equalization
patterns.

WEIGHT CONSCIOUS

We don’t take air freight costs lightly.

Alliance Air Freight knows that weight will cost your com
pany money. We think it's time to start dieting out those fat air
freight companies that make big claims and don’t follow thru
Believe it or not we are not the third largest air freight company
in the world..in fact we don’t ship all over the world—only
in the U.S.A. and Puerto Rico.

Alliance is a new and progressive air freight company and
we stand behind what we say. We can make you a very tasty
deal. Give us a try and you can have vour cake and eat it too!

WAIH FREIGHT CO., INC

110 West Ocean Blvd. Long Beach. Ca. 90802 950-1088-Tone-ALLIANCE
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TOLD YOU:

It's ready and able to be automated, now...

if it has channels that can write and read
SMPTE/EBU time code, or even if it’s only
remote-controllable via GP1 commands. You
simply integrate it into a customized LA-KART
Broadcast Automation System.
LA-KART Systems are different... assembled
from broadcast-standard hardware, and
run by field-proven “Al” software developed
for Adaptive Interactive control of on-air
operations. And both software and hardware
are adaptable and expandable to meet your
future operations needs. Add your choice of
new CAV and digital video and audio cassette
tape and disk formats only when you're ready.

The biggest expense to equip your station for
automated operation is aiready behind you.
Now's the time to finish the job; call on
LA-KART to run it.

So now you know your hardware’s secret:

ITS ALREADY READY
FOR AUTOMATING.

LA-KART

The Adaptive Interactive Automation Solution

4' The Systems Company

55 Chapel Street, Newton, MA 02160 (617) 244-6881
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New Equipment

Optional peripheral equipment for JVC’s Digi-
tal Audio Mastering System include separate time
code, remote control, digital interface, and A/V
synch units.

The system editor, the AE-900V, is a high-
performance unit featuring a separate control
console. It offers three edit modes: manual, auto
scanning, and address editing. Other editing fea-
tures include cut-in/out point confirmation,
variable-gradient crossfade, and an auto-location
function.
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New Fiberoptic System for

Broadcasters

The OXV 054, an 8 MHz fiberoptic system, is being
offered by Richard Hirschmann of America, Inc.
Designed for the professional broadcaster, the sys-
tem guarantees interference-free transmission of
color video to a distance of 4500 feet over fiberoptic
cable. The system features compact transmitter
and receiver and integral calibration controls for
RGB balance, black, and white.

The system can interface with broadcast equip-
ment with BNC connections and is available on
rack-mountable PCB cards.

Circle 257 on Reader Service Card

Electro-Voice Announces

New Mixer

Electro-Voice’s new 8108 eight-input, four-output
mixer provides a good deal of signal routing flexi-
bility in a compact, rack-mount package. The mix-
er is specially designed for fixed installations and
provides direct channel assignment to four inde-
pendent mono outputs.

Transformer-isolated inputs and outputs cut
down on RF interference, and the 8108’s overall
gain of 90 dB is high enoungh to give hiss-free op-
eration when recieving low-level input signals.

Other features include 48 V phantom power,
output solo, two-band EQ, continuously variable
gain controls, and clip indicators on each input.
List price is $1275.

Circle 258 on Reader Service Card



The 1988 XV Winter Olympics’
host broadcaster, CTV Televi-
sion, Calgary, AB, has awarded a
$2.5 million contract to Ampex’s
Audio Video Systems Division to
design and build the CTV interna-
tional broadcast center. The
agreement, which also includes a
leasing contract for over $5 mil-
lion worth of Ampex equipment,
provides for eight additional pro-
duction studios and editing suites
for rental to international broad-
casters covering the Olympics.

The 1986 Monitor Awards,
held at The New York State Thea-
ter of Lincoln Center in New York,
featured a special Pioneer Awards
presentation. In recognition of the
thirtieth anniversary of videotape
and recording, Pioneer Awards—
the organization’s most pres-
tigious prizes—were given to
Ampex and 3M....Other Monitor
Award recipients included Abe-
kas Video Systems, Inc., culling
a special engineering excellence
prize for its A-62 disk recorder;
M.J. Zink president Steve Zink,
awarded recognition for camera
acheivement for his work on Hill
of Fire; and Wechsler Group’s
Steven Wechsler, given the best
editor in children’s programming
commendation.

Cranston/Csuri Productions,
Inc., is another company that is
getting its share of awards. The
Columbus, OH-based production
house has racked up an impressive
list of prizes for its experimental
computer graphics: A CLIO award
in computer animation for two
30-second TRW spots, a BPME
gold medallion for graphics work
at New York’s WCBS-TV, and a
BDA gold award of excellence for a
PM Magazine ad....San Fran-
cisco’'sVideo Arts, Inc., now fea-
tures a brand-new component
Betacam editing suite.

Devlin Productions, New
York, was recently chosen by the
Combined Effort production com-
pany to host its production of a
30-second commercial spot for the
Governor’s Highway Safety Office
of Iowa. The drunk-driving PSA
utilized Devlin’s Rank Cintel
Mark III for scene-to-scene color
correction.

“Life Sounds,” a trade show extravagznza for the Bose Corp
was recently produced a: Vizwiz, Inc, Brookline, MA, The presentatlon
incoroorates digital audio, Quantel Palntbc.x effects, and animation
graphics produced by designer Glenn Robbins and editor Billv Stuart on
Vizwiz's brand-new Abekas A-62 Digizal Disc Recorder.

A brand-new Silicon Graphics
IRIS workstation should enhance
any computer animation projects
done at Pittsburgh, PA’s PMI,
Inc. PMI is the first production
company in the Pittsburgh area to
offer audio, video, and computer-
generated imagery and animation
under one roof.

Convergence Corp. is holding
four-day training workshops cov-
ering A/B roll, post-production
prepping, time code, and auto-
assembly. Held once a month,
scheduled through December, the
$300 course will be held at the
company’s headquarters in Irvine,
CA. On-site training courses are
also available. Contact Lorraine
Pinney at (714) 250-1641 for more
information...An ADO training
seminar is being added to Los
Angeles-based Weynard Associ-
ates’ list of hands-on professional
training courses. The one-
weekend, $450 workshop will deal
with 2D and 3D animation, source
effects, motion types, and CMX
and ADO GPI. The course will be
held at both New York and Los
Angeles locations; more informa-
tion can be obtained by contacting
the company at (818) 992-4481.

TEAC joins the ranks of

Matsushita, Sony, and Willi
Studer AG in the adoption of the
DASH (Digital Audio Stationary
Head) format for its new line of
digital master recorders, which
are slated for a spring 1987
intrpduction....In support of its
new M-Il videotape format,
Matsushita Electric Corp. has
created the Panasonic Broadcast
Systems Co., which will be dedic-
ated to the sales, service, and de-
velopment of the company’s
broadcast sytems....A new compa-
ny, Broadcast Television Sys-
tems GmbH, has been founded
recently as a result of a joint ven-
ture between Robert Bosch GmbH
and N. V. Philips’ Gloeilampen-
fabrieken.

Fuji Photo Film U.S.A. has re-
located its headquarters. The new
address is Taxter Corporate Park,
555 Taxter Rd., Elmsford, NY
10523; (914) 789-9100 ....Integ-
rated Technologies, Inc., hasre-
located its sales and marketing
headquarters from Greensboro,
NC, to Falls Church, VA....For-A
Corp. has also moved its head-
quarters to a larger facility in
Nonantum Office Park, Newton,
MA 02160; phone number is still
(617) 244-3223.
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Multiple Choice:

What do vou need in an audio console?
Every application is different; what are your
requirements? Should the input section be ste-
reo or mono, mic or line? What kind of outputs
and subgrouping do you need? Is a matrix mix
important? Do you require mix-minus capabili-
ties? What about metering, timers, tape
remotes, mainframes, future expansion?

A-500 Radio
On-Air

WHEATSTONE consoles give you all the choices. Our sales
engineers listen to your requirements, then work with you
and plan your console from the first module to the last VU
meter. The result is custom-configured equipment built
specifically to your needs.

The truth is, there’s only one choice when specifying broad-
cast equipment: QUALITY. There’s simply no room in
broadcast for cutting corners; when you’re on-the-air the
phrase “Time is Money” takes on real meaning.

SP-5 Stereo
Production

TV-80 Television Master

So whatever your application, stereo or multi-
track production, television master control,
on-air, video edit, or mobile installation, con-
sult WHEATSTONE.

There’s No Better
Choice.

3224 Multi-Track

@V\/h@otfton@ Corporation

5 Callins Road, Bethany, (T. 06525 (203-393-0887)
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Nobody |
does it better!

Ward-Beck's all-new D8212 Audio Distribuiticn
System is totally transparent! Absolutely aothing
else on the market today can conipare for
precision, performance, packaging or price!

Check these features:

e Twelve high-performance modu ar DAs

each with 8 outputs.

® Dual switch-mode power sapplies.

e 314" rack mounting frame.
¢ Unique hinged/quick-release front panel. &
¢ Gold-plated terminals throughout.
* Integral typewriter designaticn strip.
¢ Unmatched overall performance specifivations.
* Renowned Ward-Beck Reliability and,Quality.
® Priced right.
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First by Design.

The“Ward-Beck D8212 System - An Investment in Quality!
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Ward-Beck Systemis Ltd., 841 Progress Avenue, Scarboroagh, Ontario, Canada MIH 2N Tel: (416)438-6550 Tix: 065-25399.
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