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SYSTEMS

100 MHz BANDWIDTH
ROUTING SWITCHER

SYSTEM 5 takes the guesswork out of selecting a routing switcher
..for any size facility. Its ultra wide 100MHz video bandwidth gives

you the confidence required to plan for future signal formats and

is essential today for RGB graphics, HDTV and component video.

And SYSTEM 5’s sixteen levels, virtual matrix mapping, and
“honest” expansion capability to 1024 x 1024 eliminate your anxieties
when buying today for tomorrow’s challenges.

Its packaging density offers the most crosspoints per rack unit. For
routine maintenance, standard multiple sourced components protect
you from unnecessary delays and costs.

SYSTEM 5’'s controller uses proven designs, is built to exacting spec-
ifications with total redundancy for high reliability. It is most flexible
.on-line matrix reconfiguration and diagnostics, R§2:32/422 ports,
internal audio summing and stereo channel reversal, reverse audio

path management and a wide range of 8-character down-loadable
control panels give you complete command. (1t ean be retrofitted o over
1000 of our installed Series H aoul 40x matrices).

When it comes to predicting future industry changes, our crystal
ball isn't any better than yours, but you can rely on our experience
gained from thousands of operating systems...from simple 15x1s to an
Olympic communications complex.

Take the guesswork out of your planning, Call now for details
and a demo disc for your PC,

Pesa America [nc., 21402 West Ferry Way, Huntsville, AL 35801
205-880-0795  FAX 205-881-4828 See

West: Burbank, CA 800-323-7372  Bast: New York City 800-328-1008 gooth 1946

A SWITCH INTO THE FUTURE
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Bein g born into a famous
family is no free ride. | (| / |

Standards are high. il N ]! /| i
Expectations are great.

So when Shure unveiled its L Series Wireless Microphones a
few years ago,we knew they had to be better than good.

They were. In fact, the L Series has emerged as one of the
most affordable, trouble-free lines in the business. One that
includes nearly every kind of wireless — from hand-held to lavalier

to instrument systems — with both
diversity and non-diversity receivers. The Onl

The all-new, L11body-pack trans-
mitterisa prfimc example. Withits ereleSST at
compact surface mount construction X
the Lpl I ilsfthc smallest unitin its clas(sl.’ lees UpTO
Battery life 1s 40 to 50% greater. An
its cr)gtal clear output sii’;nal lets you Its Nanle
operate more systems simultaneously than ever before.

Of course, the L11's reliability is a given. Afterall, we have a
family reputation to uphold.

For information on the L Series of wireless

microphones and accessories, call 1-800-25-SHURE.
The Sound of the Professionals®... Worldwide.

e THE SHURE WIRELESS

L sEmEs
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REMOTE PRODUCTION
SPECIAL REPORT:

Broadcasters have leurned that the way to
the listener's ear or the viewer's eye is
through local production. One effective way
to accomplish this feat is through remote
broadcasting. Typically, there are two key
elements to a successful remote broadcast
or recording: the right on-site equipment
and a way to deliver the programming back
to the studio. This month's issue provides
solutions to both issues.

DEPARTMENTS

4 News
6 Editorial
8 FCC Update
10 Strictly TV
12 re: Radio
14 Technology News
16 Circuits
18 ‘Troubleshooting
20 Management for Engineers
88 Station-to-Station: Interformat
A/B switch uses all ICs
91 Industry Briefs
94 SBE Update
96 New Products
100 Preview
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Contents

January 1992 ® Volume 34 ¢ Number |

BROADCAST

FEATURES:

26 Telco and Fiber: Broadcast Solutions
By Rick Lehtinen, technical editor
Telco options simplify and reduce the expense of remote broadcasts.

36 Selecting Remote Audio Equipment
By Skip Pizzi, technical editor
What's needed in the field varies with the programming involved.

50 Solving Multiple Open-Microphone Problems
By Michael Pettersen, Shure Brothers
Many mics can mean many headaches. but a few simple tricks will help solve the
problem.

60 Intercom Systems
By Dave Richardson, Telex Intercom Systems Group
Comparing 2- and 4-wire type intercoms highlights their similarities and their
differences.

OTHER FEATURES:

{J Building Fiber-Optic Transmission Systems Part 3
By Brad Dick, editor
The advantages of fiber outweigh the complex design process.

ON THE COVER
Remote broadcasting continues to be a challenge, no matter how modern the technology. As
stations try to cover more events, broadcasters are finding ways to do so cost-effectively and
with higher quality. Today, nothing symbolizes a fall remote broadcast better than a football
game. such as the one shown on the cover. (Cover credit: Shure Brothers; Sports photo courtesy
of Young Company.)
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315

*11 ounces

The new Reporter

20H and 50H

are the most
lightweight and compact
on-board lights.
315 g/11 ounces light

in weight, 11 cm/4 1

long and 6 cm/ 21

in diameter that is the
latest for fill- and eye-
ight. Plenty of light
and even illumination
with a reflector

matching the bulbs.

Modular design,
rigld and lasting,
easy and quick

bulb exchange.

The light-power at

80 cm/31.5 " distance:
2800 - 1300 lux with
50 watts, 1750

650 lux with 30 watts
and 1000 - 500 lux
with 20 watts

System complete,
integrated
camera shoe
1/4 ™ mount and
versatile for all battery

systems.

Swing-Filter

design, stand by

and ready to
swing down the glass

daylight conversion filter

sachtler.

New York office

55, North Main Street
Freeport, N.Y. 11520
Phone (516) 867-4900
Fax (516) 623-6844
Telex 140107 sac frpt
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The continuous focu-
sing ranges up to
1:2.7. A complete

package cemes along:

Sachtler Belt-Pack
battery, charger, plug,
daylight conversion

corporation of america

California office

3316 West Victory Bivd
Burbank, CA 91505
Phone (818) 845-4446

g of light

filter, connectable to
the camera-battery
or other external
batteries for camera
and fixtures. Every-
thing at a price to fit
your budget.

Comfortable

power, the 12 V

(13.2V)/ 4.5 Ah
Sachtler 3elt-Pack®
battery system for easy
carrying. Powers light
and camera for approx.

one hour.

®

‘sachtler

Support & Lighting
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News

By Dawn Hightower,
senior associate editor

Date set for NAB '92

The official date of the National Associ-
ation of Broadcasters Convention has been
expanded to accommodate the Broadcast
Engineering Conference and additional ra-
dio sessions. The convention is set for
April 12-16. Radio sessions begin at 1:30
p.m. on April 12.

Exhibits will remain open Monday
through Thursday as originally scheduled.

Legislation introduced
to require engineer
on the FCC

Don Ritter (R-PA) has introduced legis-
lation that would require at least one com-
missioner on the Federal Communications
Commission (FCC) to be an engineer. He
made the announcement at the Society of
Broadcast Engineers national convention
in Houston, Oct. 2-5.

Ritter commented, “The FCC is charged
with regulating one of the fastest growing
and technologically dynamic industries in
this country. Yet. since its creation in 1934,
only eight of 64 commissioners have had
any kind of engineering background.” Rit-
ter noted that the commissioners have
professional staff assistants, but pointed
out that “of the 15 professional staff assis-
tants to current FCC commissioners.. only
one has a background in engineering.”

Ritter is a member of the Telecommu-
nications Subcommittee of the Energy and
Commerce Committee, and a member of
the Science, Space and Technology Com-
mittee. He is also an engineer, and holds
an Sc.D degree from MIT.

Ritter told SBE. members that requiring
an experienced engineer on the commis-
sion would “give a new level of technical
sophistication to the (FCC)...and give the
FCC greater ability to handle the complex
technical engineering questions that will
be coming before the commission in the
years to come.”

Ritter’s bill, H.R. 3501, would amend the
Communications Act of 1934 to require
“At least one commissioner shall. by vir-
tue of possessing at least a bachelor of
science degree in any engineering dis-
cipline from an Accreditation Board for
Engineering and ‘lechnology. approved
educational institution, or by virtue of
holding Senior or Fellow status in a nation-
ally recognized engineering society, or by
virtue of registration as a professional en-
gineer, be skilled in the engineering
sciences at the time of his or her ap-
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pointment.”

SMPTE calendar
updates

The 26th annual SMPTE Advanced TV
and Electronic Imaging Conference will be
held Feb. 7-8 at the Westin St. Francis Ho-
tel in San Francisco. The theme is “Colli-
sion or Convergence: Digital Video/Audio,
Computers and Telecommunications.”

This all-digital conference will examine
areas of compatibility and discord be-
tween television and computers, covering
topics, such as data compression, mass
storage, video-audio workstations. and
fiber-optic and satellite transmission of dig-
ital bitstreams.

The SMPTE all-day tutorial, “Computers
for Video. Video for Computers” will be
held Feb. 6 at the Westin St. Francis Ho-
tel. It will be a hands-on look at current
applications of computers in video and au-
dio production. Topics will include reso-
lution, storage and retrieval, image quali-
ty, compression, distribution, interchange
and control. In addition, video and com-
puter manufacturers will provide product
information and presentations.

SBE/NPR offer
technical certification
course

The Society of Broadcast Engineers
(SBE) and National Public Radio (NPR)
have combined forces to offer an instruc-
tional certification course in broadcast
technology. The NPR/SBE course will be
carried by NPR via closed-circuit satellite
to its member stations in the winter of
1992. It will cover the SBE Broadcast Tech-
nologist certification level, as well as a re-
view of the Broadcast and Senior Broad-
cast Engineer certification levels.

This project is designed to provide a li-
brary of fundamental engineering con-
cepts and information for a variety of stu-
dents. Each course will include a
workbook, audiotapes, review exams and
live satellite interconnects with expert in-
structors.

The project is partially funded through
a grant from the Corporation for Public
Broadcasting's System Development Fund.

The course will cover five elements of
radio station operation: electronic theory.
audio theory and practices, AM/FM radio
frequency theory, satellites and micro-
wave, and FCC rules and regulations.

For more information, contact Donna
Fox at National Public Radio. 1-800-235-

Continued on page 100
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INTRODUCING OUR S9x585 ENG/EFP LENS

The point of news coverage and Ar 7 7 30 No ONE
field production is to be in close. Broad (L J4
in scope. With no distortion. All while
capluring shots as appealing as a wide G’ VE s You A msm
Slice of pepperoni pizza
Nikon's new S9x5.5 lens, with SL’CE .OF-L'FE.

internal focus, was made lo order.
Search far and wide and you'll find, for
being near fabout 1') and wide
(77.3°x61.9°), no one else gives
more. The crisp image, sharp from
corner to corngr, comes courtesy of
Nikon's famed optics and ED glass
You glide through the 9x zoom ratio
from 5.5mm lo 49 .5mm — smoothly.
And we include a 1.7 x extenaer
The internal focus extends your
creative options to include matte boxes
and a full range of filters. And, like all
Nikon ENG/EFP lenses, its lightweight
design and rigid construction can't be
topped.
The S9x5.5. Expect no less from
Nikon. After all, we create the world's
finest video lenses - from a complete
fine of HDTV lenses lo converters that
transform your Nikon F-series SLR
lenses into a complete menu of special
effects lenses for your CCD camera.
For more information, wrile or call
Nikon Electronic Imaging, Dept. D1
101 Cieveland Ave., Bayshore, NY
11706, 1-800-52-NiKON
(526-4566)

ELEC T RONIC IMAGING

S S . e e e e o S S

! ‘l v g . . .
. . . OPTINOD— in pure digital.
With most conventional processors, multiple
processing configurations require multiple boxes.

With the 8200°s Multiple Variable Processing (MVP)
A Division of AKG Acoustics, Inc.

architecrure, processing configurations can be ;
¢ ¢ f % & 1525 Alvarado Street

1991 AKG Acoustics. Inc. San Leandro, CA 94577 USA
Orban and Optimod are registered trademarks ol AKG Acoustics. Inc. Tel: (1) 41 5/’351-350()
AKG 15 a registered trademark of Akustische . Kino-Gerate Ges.m b H. Austria. Fax: (1} 415/351-0500
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More for you

FCC proposes rules
for HDTV

By Harry C. Martin

On Oct. 24, the FCC proposed policies
and rules to govern high-definition tele-
vision (HDTV). The proposed rules reflect
the previous commission decision that
HDTV should operate in a standard 6MHz
channel that would be independent of the
existing channels currently used by TV
stations for their NTSC transmissions.
Comments are being sought on the follow-
ing issues:

e Eligibility. The FCC is proposing to re-
strict initial eligibility for HDTV frequen-
cies to existing broadcasters. However, this
restriction would be eliminated after
HDTV assignments are made to existing
stations. Stations would have three years
from the time that an HDTV allotment is
made to apply for its use, and two years
from the grant of a construction permit
to build the HDTV facility.

* Frequency assignments. The commission
is seeking comment on whether it should
allot HDTV channels to each community
and randomly assign particular channels
to existing licensees in the community. Al-
ternatively, the agency would first assign
a number of channels to a community,
and then permit licensees to apply for
them on a first-come, first-serve basis dur-
ing an initial filing window. Competing
broadcasters would be randomly ranked
50 that the top-ranked would be granted
its first choice. The commission is also
seeking comment on whether parties
should be permitted to negotiate channel
changes among themselves after HDTV
frequencies are assigned, and whether a
financial qualification showing should be
made before an HDTV frequency is as-
signed. In the event that there is insuffi-
cient spectrum to accommodate all HDTV
applicants in a community, the commis-
sion would use comparative criteria or a
lottery to determine which applicant
would prevail.

¢ Spectrum use. HDTV proponents are
proposing various digital transmission
techniques that would permit spacing of
HDTV stations as close as 100 miles to a
co-channel NTSC station. It would also
eliminate consideration of most of the
UHF spacing “taboos” in making the new

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

8 Broadcast Engineering January 1992

s v taner
Editorial

I T -

CC Update

allotments. By using these standards, the
FCC expects to accommodate all existing
TV stations, except perhaps in the New
York City area.

The commission currently does not see
a need to use vacant non-commercial
channels for HDTV except in a few cases.
LPTV and TV translator stations, which
have secondary status vis-a-vis full-service
TV stations, may well be displaced, par-
ticularly in major markets.
* Conversion to HDT'V. The commission is
considering several alternatives to convert
from the existing NTSC standard to HDTV.
Such conversion could be accomplished
in three ways:

1. Conversion could be scheduled on a na-
tionwide basis for a certain date after a
specified rate of penetration for HDTV
receivers is achieved; or

2. The agency could require conversion
on a market-by-market basis when pene-
tration rates reach a certain level in the
market; or

3. A specific date for conversion would be
established, and consumers would be giv-
en a number of years to purchase new
receivers and adjust to the new transmis-
sion form.

Other issues being considered by the
commission are whether it should cease
issuing new NTSC construction permits
once initial HDTV assignments have been
made, and whether requiring simulcast-
ing is the appropriate means of protect-
ing existing consumer investment in TV
receivers.

FCC orders tower destruction

Recently, the commission ordered the
owner of a radio tower located in Tennes-
see to dismantle the tower because it con-
stituted a hazard to air navigation. The
tower was not lighted according to the sta-
tion's FCC license.

The licensee had ceased using the 755-
foot tower after moving its transmission
facilities to another location. No other
licensees were using the tower, and the lo-
cal electric utility company had stopped
power to the site.

The commission’s authority to order the

www.americanradiohistorv.com

dismantling of the tower is contained in
Section 303(q) of the Communications Act,
which states as follows:

“In the event that the tower ceases to
be licensed by the commission for the
transmission of radio energy, the owner
of the tower shall maintain the prescribed
painting and/or illumination of such tow-
er until it is dismantled, and the commis-
sion may require the owner to dismantle
and remove the tower when the adminis-
trator of the Federal Aviation Agency de-
termines that there is a reasonable possi-
bility that it may constitute a menace to
air navigation.”

FCC proposes “*hoax" rule

Responding to recent incidents of harm-
ful hoaxes by broadcast licensees, the
commission has proposed to adopt a hoax
rule that would enable the agency to ap-
ply fines in such situations. The new rules
also would codify the responsibility of
broadcasters in this area.

Under the proposed standards, a licen-
see would have to know that the material
broadcast is false, that the information
directly causes public harm and that the
harm was foreseeable. Noting that most
dramatizations would be implicated under
the new rule, because they are false by
definition, the commission is seeking com-
ments on whether its rule should be limit-
ed to false reports of crimes or catas-
trophes. The agency has considerable
concern that its proposed rule would be
so overly broad or restrictive as to infringe
upon First Amendment rights.

The commission’s rule also would re-
quire that, to be punishable, the hoax must
have directly caused immediate, substan-
tial and actual public harm. The commis-
sion is seeking comment on how to deter-
mine when such harm has occurred.

Finally, the commission is suggesting the
rule require that the foreseeability of the
harm must be established before a forfei-
ture can be assessed. In this connection,
the agency said factors such as the tim-
ing of the hoax broadcast and the content
of the broadcast should be considered.
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“How the Odeticé Cart Machine

Streamlined Operations at KWHY.”

“It’s hard to imagine what KWHY would be like without the
Odetics TCS2000 Cart Machine. Since we installed the machine
five vears ago, it's made all the difference in the way our station
operates.

KWHY's programming is split between live business news and
satellite-transmitted foreign language productions. The TCS2000
handles all local insertions. Station breaks are frequent, and we air
up to six spots at each break. Sometimes that amounts to as many
as 400 spots in a 21-hour period. With that kind of workload, we
needed a cart machine that could air spots with consistent quality
and very little operator involvement. The TCS2000 has met both
requirements.

This cart machine has streamlined our operation in other
ways too. For example, we can transfer schedules from our traffic
computer and the machine generates a playlist. Thar saves time
and eliminates the human error factor. The TCS2000 also gives us

an automatic database that manages our cart inventory, exception
reports that alert our operator to missing spots, and service
diagnostics we can use to pin down a problem right away — before
it can affect the quality of our on-air programming.

When it comes to technical support, ['ve never dealt with a
more responsive company than (detics. Their toll-free service
hotline is statfed by people who know the cart machine thoroughly
and take a real interest in our station. They've never let us down.

When | see the TCS2000 operating smoothly and flawlessly
here, | realize it's a part of the station we couldn't do without. If
you're considering installing a cart machine, feel tree to call me at
(213) 466-5441. [l ke happy to tell you more about the efficiency
of this equipment — and what it’s meant 0 KWHY”

David Zulli, Chief Engineer
KWHY, Los Angeles

OdeticsIRd
Broadcast ;‘,‘-.

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

Southeszst
Emerson Ray

Northeust
Ray Baldock
(201)305-0549

Director of Sales
Bill Keegan
(714) 774-2200

(813)960-0853

West North Central South Central
Chuck Martin Rill Boyd David Scally
{818) 9999796 (612) 894-2121 (300) 243-2001
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Camera video control
The basics

By Talmage Ball

A bewildering array of knobs and
switches adorn most camera control units
(CCUs). What do all of these knobs do?
How are they used? Questions such as
these run through the minds of most new-
comers to TV production.

No matter how sophisticated or com-
puterized TV stations become, cameras,
the heart of image acquisition, will be
around for a long time. This means that
time spent teaching employees the basics
of video control is time well spent.

This column is designed to help you in-
troduce new employees to the proper op-
eration of the CCU for tube cameras. Sub-
sequent columns will address the special
case of multiple camera shoots and the
control of CCD cameras.

Knobs, knobs, knaobs...

Camera controls come in two broad cat-
egories. Registration controls set the scan-
ning of the electron beams within the
pickup tubes. Shading controls affect the
way a pickup tube’s output is translated
into colors.

The goal is to have all the camera's tubes
scan the image as identically as possible.
In multiple camera shoots, all the cameras
must render the subjects as the same

color,
Most modern cameras include an auto-

matic setup feature. Some systems use a
special alignment slide in the lens, some-
times called a diascope. Other systems
work using reference voltages or memo-
ries. Regardless of how well the automat-
ics work, most video operators insist on
touching up the cameras manually, par-
ticularly in multiple camera shoots.

Focus on focus

After the camera is powered and
checked out as functional, allow it to stabi-
lize for approximately 20 minutes. Then
run an auto setup routine. This puts the
camera at a close to optimum setting be-
fore proceeding.

One of the first things to check is back
focus. This alignment sets the distance
from the lens’s rearmost element to the
camera’s prism. Check it by first turning

Ball is chief engineser, KSL-TV. Sait Lakeay.
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Strictly TV

off any detail or enhancement circuits.
Then zoom in tight, focusing on some
high-contrast object at a distance of at
least 20 feet, such as a clock face. Zoom
out, watching for the image to drift out of
focus. If it does, restore it by adjusting the
back focus knob on a studio lens, or the
back focus ring on an EFP lens. Zoom in
again, and refocus if needed. Then zoom
out and reset back focus. Repeat until the
camera is tightly focused at both ends of
its zoom travel. Restore the enhancement
circuitry.

Registration

Most cameras are adjusted by aligning
the registration of the red and blue chan-
nels to match the green. (Green channel
adjustments are usually performed in a
maintenance shop.) To simplify registra-
tion, most cameras have a specialized out-
put that can display green inverted — that
is, swapped white for black. Feed negative
green onto a monochrome monitor. Mix
in the red or blue channel under test.
When the two are perfectly aligned, the
screen will become a flat gray. However,
don't look for perfection. The registration
in the center of the picture takes priority
over the sides and corners. Find a good
compromise,

Color my world

When viewing a high-contrast scene, the
best color pictures happen when the cam-
era displays an excellent black-and-white
picture. Check the camera’s color perform-
ance by focusing on a chip chart. This is
a card with monochromatic chips of vari-
ous luminance levels pasted over a gray
background. Figure 1 shows how the
waveform monitor will reproduce the chip
chart as a pair of crossing stairsteps. (See
“Strictly TV, January and February, 1991,
for information on reading the waveform
monitor and vectorscope.)

The goal is to balance the red and blue
channels with respect to the green. With
the scope set for flat response, note the
fuzziness of each stairstep compared to the
same step viewed when the scope is set
in the IEEE response position. The more
fuzz, the poorer the color balance. (See
Figure 2.) Tweaking the red and blue gains

www americanradiohietorv com

Courtesy of A.F. Associates

(whites) will balance color at the top of the
stairstep waveform. Tweaking the red and
blue pedestal (blacks) will balance the col-
or at the bottom of the stairstep waveform.

Figure 1. The waveform display produced by
focusing_ a camera on a lypical chip chart.
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Figure 2. A camera displaying poor white bal-
unce. Note incre:ased RF in the wht'rg areas.

If the camera has an automatic white
balance feature, frame up on a white im-
age in the proper light and press the white
balance button. Cap the lens and do an
auto black balance. If the automatics are
working correctly, the chip chart wili ap-
pear black-and-white with no color tint on
a color monitor.

]
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The SK-F family of broadcast cameras.
Designed for the way you work.

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

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

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

*Composite triax and multicore are aiso available.

SK-F2—Our
broadcast
ENG camera
« 700 H. TVL
«IT 400K CCD

«Highres. 1.5” VF
(650 TVL)

= Computer
controlied
auto set-up

New space-saving 1/2-rack CCU with built-in power supply.

SK-F200—
Our compact,

general purpose s
studio camera
« A member of the

SK-F300 Series T,
«IT 400K CCD

« 700 H. TVL, 62 dB S/N

» Plug-in 6-position ND
and CC filter wheels

SK-I_‘3—EFP/ It:.:lom- SK-F750—High
panion portable performance
for SK-F700/ studio/field
SK-F300 Series camera
+FIT 400K CCD » FIT 450K CCD
» Standard or Micro- .
Lens Array CCD gg%g 'S%L' .
J ﬁ«#;% lér;)%%gpéi « Full RGB auto set-up a;.-.
h » Knee delail prevents
» Docks to Betacam over-enhancement
& Ml
-
; ‘H |TAC HI

New York 516-821-7200 » Aftanta 404-451-9453 « Chicago 708-250-8050 « Dallgs 214-891-6381 » Los Angeles 213-328 6116
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The digital radio
spectrum hunt

In band — so near and yet so far

By Skip Pizzi, technical editor

Lasl month’s consideration of L.-band and
S-band (out-of-band) applications for ter-
restrial digital radio in the United States
noted the economic and political difficul-
ties involved there. Those same non-
technicat matters seem to be highly sup-
portive of in-band digital radio systems
(which would use existing broadcast spec-
trum for the new service). The FCC's de-
cision last fall to use S-band for U.S. digi-
tal radio has only added to in-band's allure.

In-band proponents cite its advantages
over out-of-band: lower implementation
costs, easier regulatory processes and con-
tinued protection from direct satellite com-
petition. From such a business-oriented
perspective, it seems like in-band wins,
hands down.

The “perfect” system

‘Taking these pure-policy arguments to
their logical extremes, the ultimate incar-
nation of a digital radio format would
probably involve an in-band on-channel
(IBOC) system with exactly matching dig-
ital coverage to the analog broadcast con-
tours, and no interference problems be-
tween the analog and digitat signals. It
would include AM and FM stations, mak-
ing them sound proportionally better (im-
plying that the digital signal on the FMs
would be superior to the digital signal on
the AMs).

This kind of approach would solve most
of the nagging policy issues and econom-
ic concerns. No new spectruin is required,
no new allocation process is needed, no
new competition is engendered. AM and
FM stations retain their relative guality
and coverage posilions, and little new
hardware {and no new antenna site) is
necessary. Yet, compatible digital trans-
mission is achieved now, and later, a sep-
arate service might be established on it
{such as the AM/FM transition of the "60s
and "70s). For management, this pushes all
the right buttons.

Reality sets in
If this sounds too good to be true, that's
because at the moment, it is. Six in-band
formats are now under development (see
“Digital Radio — The First Five Years.” July
1991), and none has fully achieved such
a system. In fact, only one even envisions
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this approach on paper (USA Digital). Al-
though this proponent has made demon-
strated progress into prototype hardware
for its FM [BOC scheme, its AM system is
still some distance from realization.

‘Two other IBOC techniques have been
offered to date. The first (froin Kintel lech-
nologies) implements a technique known
as power multiplexing, but has yet to be
publicly demonstrated, even though it was
the first in-band system to be announced.
it serves only FM stations and does not ap-
pear to provide any solution to the mul-
tipath problem.

The second (a joint proposal from Syn-
etcom and Radix) uses standard FM sub-
carriers for the digital signal (requiring
twice the data compression that all the
other systems call for). and an active diver-
sity receive antenna array (of the high-tech
“beam-former” style) to combat multipath.
Again. only FM stations coutd benefit, and
to maintain compatibility with current
SCA regulations, the FM signal would have
to go to mono (and probably forego its ex-
isting SCAs) under this plan.

1B, but not OC

Because the ideal IBOC scenario has
proven so technically elusive, several in-
band alternatives have been proposed.
These still use current broadcast spectrum,
but forsake the on-channel approach for
an interstitial or adjacent-channel format.

Within this method are “narrowband”
and “wideband” proposals. The first {es-
poused by Mercury Digital and LinCom)
places each station's digital signal on its
own separale low-power transmitter oper-
ating in a first-adjacent channel, or anoth-
er channel not currently allocated to the
market. (Mercury addresses the FM band
only, while LinCom proposes such chan-
nels in the FM and AM bands; it recently
demonstrated a prototype of its FM sys-
tem, developed in cooperation with
Strother Communications.) On the other
hand, the wideband approach (American
Digital Radio's concept) multiplexes sever-
al stations’ digital audio signals together,
then distributes the datastream in a
spread-spectrum-like manner across many
carriers placed in non-allocated FM
channels.

Of greatest concern with these formats

www americanradiohietorv com

Courtesy of Wheatstone

is the issue of interference to existing serv-
ice. Although each proponent addresses
this in some detail, on-air testing will be
required to see whether their methods will
adequately protect channels in neighbor-
ing markets, especially short-spaced ones.
Since Docket 80-90, FM broadcasters are
particularly loathe to invite any more car-
riers onto their turf. In the case of AM, in-
terference is already at such levels that
many broadcasters consider AM in-band
with great skepticism.

The latest wrinkles

The Eureka 147 partners recently float-
ed a concept for an in-band, adjacent-
channel variant of its system for use in the
United States. Although apparently not yet
an official proposal, the system under con-
sideration would use first-adjacent chan-
nels on hoth sides of an existing FM (for
greater frequency diversity), each with an
RF level 40dB below the FM carrier. How-
ever, the proponents themselves are still
concerned about neighboring market in-
terference in this plan.

But the double-adjacent idea may have
some merit. The paramount technical
challenge to any IBOC or narrowband-
adjacent approach is its multipath per-.
formance. Because these systems are con-
strained to use existing channel band-
widths, multipath resistance of the same
caliber as a wideband system may be dif-
ficult to realize. New Canadian studies in-
dicate that channel bandwidths below
1.5MHz or 2MHz exhibit significant loss-
es in this regard. A 200kHz channel would
require 5dB to 7dB or more RF margin
(about four times the transmitter power)
to approximate the multipath perform-
ance of a 2MHz or wider channel, accord-
ing to these tests (which assume optimized
channel-coding algorithms in each case).

Meanwhile, the Electronic Industries As-
sociation (EIA) has established a digital au-
dio radio (DAR) subcommittee to study
and propose a standard for digital radio,
and its work has begun. Look for other
independent tests and demonstrations in
the upcoming year, as digital radio devel-
opment continues in its various camps (de-
spite the reported scarcity of R&D dollars).
1992 may prove again that where there's
a will, there’s a way. .
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Why are 98% of all camera automation systems in US TV stations AutoCam™?

Because scores of general managers, news direc- system (which has zero cumulative error), repe:’:‘lta!_oﬂ—
tors, operations managers, production managers ity, reliability, maintenance and most mportar‘t... WI|I|III
and chief engineers wanted 1o auto- 5 == work in my station with our people’?
mate their facilities with the most reli- e Autocam is on the air in these stations
able and efficient camera automation ...and many more. 1

system. From GMs to camera opera-  * - ' . 5 o

tgrs, they probed every design aspect; Get “Ontarget | with AutoCam.
software, TSM's patented positioning N Call to arrange a demo for your station.

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

Reaching out for
resolution

By Carl Bentz, special projects editor

Parallels can be drawn between TV cam-
era tubes and video recording formats.
The goal for both is the highest possible
image resolution, and in order to reach

O

An in-depth look at
analog ATR circuits

Servo motor control for ATRs

By Gerry Kaufhold II

Designing servo control systems for var-
iable speed and torque motors is a com-
plex task. First, the motors themselves
must provide suitable torque throughout
the entire span of expected loads. This can
range from the zero-speed startup of the
take-up reel with no tape on it, to full
speed fast forward with a full reel.

Second, the motor power supply must
be able to provide sufficient drive current
at the system’'s highest operating fre-
quency.

Finally, the electronic control section
must be designed to provide stability, ac-
curacy, and enough speed to handle the
full range of motor speeds under varying
load conditions.

Servo sections

Figure | shows a typical ATR motor con-
trol system. A motor control circuit pro-
vides voltage oscillations at the proper fre-
quency and phase to achieve the desired
motor speed.

The power section amplifies the oscil-
lating voltages. It converts voltage into
current to energize the drive coils (stator)
and rotors of the motor. The rotor inside
the motor rotates in the direction of the
magnetic fields of the drive coils.

Motor torque is dependent on the phase
relationships between the rotating mag-
netic field of the drive coils and the elec-
tromotive force (EMF) induced into the
rotor.

The motor sensors measure the direc-
tion of rotation and speed of the motor.
The sensors may use Hall Effect devices,
or a visual detection mark on the motor
shaft coupled to an LED and a photosen-
sitive transistor.

An amplifier increases the voltage lev-
el of the motor sensors to a level high
enough to be detected by low-cost A/D
converters.

Any differences between the incoming
signal from the motor sensors and those
being generated by the motor control cir-
cuit represent error. The motor control
system uses the error voltage to make ad-
justments to the frequency, phase relation-

Kaufhold is an electronics industry analyst based in Tempe,
AZ.

Janvary 1992

Saticon (selenium, arsenic, tellurium)
devices. One implementation of a */3-inch
diameter tube shows that practical sensi-
tivities of 20 lux or less (F/4) are possible.
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ship or voltage levels output by the mo-
tor control circuit.

In modern tape machines, a microproc-
essor creates the motor control signals and
performs the error comparison. Servo sys-
tem look-up tables stored in memory al-
low the microprocessor to provide ac-
curate control and excellent stability.

Courtesy of Auditronics

no crystalline structure is present to de-
flect and defract the light and resulting
electrons.

Interesting features have been designed

fwtn blhn nnrnara eina thaen neatntsomn ann

from the motor sensors, in conjunction
with the adjustments made by the micro-
processor, provide a stable, accurate and
fast-responding servo loop.

To maintain correct forward tension, the
take-up reel error signal is monitored con-
tinually. As tape builds up on the reel, the
error signal indicates a slower speed of ro-

STATOR

FREQUENCY
AND PHASE
GENERATOR
SECTION [—-I
MICROPROCESSOR n K

AMP

ERROR-COMPARISON
SECTION

ATO-D

SENSOR

Figure 1. Block diagram of a microprocessor-controlled audiotape recorder servo-mechanism

system.

How it works

Last month, we discussed the startup
phase of putting the tape deck into play
mode. From a full stop, the ATR sequen-
tially executes steps that quickly bring the
tape up to full operational speed.

During the beginning of take-up reel ro-
tation, the motor sensors supply almost no
signal, so the system operates open loop.
As the take-up reel gains momentum, the
motor sensors begin to deliver useful in-
formation. This is amplified and read into
the error comparison section. As soon as
the first error correction is calculated by
the microprocessor, the system begins to
operate in a controlled mode. Feedback

www.americanradiohistorv.com

tation combined with a loss of take-up ten-
sion. The microprocessor responds by
decreasing the motor drive frequencies
and by adjusting the phase relationships
and current supplied to the motor. The
generated error signal from the motor sen-
sors continually feed back data to the mi-
croprocessor, thereby keeping the loop
closed.

The same basic process is used for the
fast wind modes. Note that videotape
decks use similar servo mechanisms to
control the shuttling of videotape.
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Optimizing 2-track
analog ATRs

Timing problems

By M. Raymond Jason

The elapsed playing time, tape speed
and physical length of a segment of tape

are related by the equation:
Equation 1.

Elapsed time = length/speed

This would appear to indicate that tim-
ing and speed are inversely proportional,
meaning that a speed or a timing prob-
lem are just different names for the same

problem.

But such reasoning assumes that tape
length is constant, and because of tape’s
unavoidable and significant linear elastic-
ity, this is not the case. So tape timing is
a function of not one but two variables:

speed and length.

Length effects

Three factors influence a tape's effective
length. In order of importance they are:
temperature, humidity and tension. One
tape manufacturer provides a rough rule
of thumb: one second of error in a 30-
minute program results from a tempera-
ture change of 30°F, a humidity change
of 50% and a tension change of three

ounces.

Of these factors, only tension is under
your control during maintenance and
alignment. An in-line tension gauge is the
best and quickest way to check tension
and should be part of your tool kit. Also
include a thermometer and a hygrometer.
If the air conditioning breaks down and
the timing complaints increase, the prob-
lem is more likely to be from expanded

tape than shortened tempers.

Capstan and pinch-roller problems

The second variable in the timing equa-
tion is speed, which on most ATRs is con-
trolled by the capstan/pinch-roller system.
Any deviation from perfect rotational ve-
locity or perfect capstan diameter will

show up as a timing error.

For !/ainch-diameter capstans, a diam-
eter error of just 0.0001 inches (0.1 mil or
100 micro inches) will result in a timing
differential of 1.5 seconds per hour (in-

Jason is an electronic engineer at National Public Radio,

Washington. DC.
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dependent of tape speed). Manufacturing
tolerances can be several tenths of mils,
and tape wear can reduce capstan diam-
eter by mils. Half-inch capstans, although
more expensive and prone to greater flut-
ter given their slower rotation, exhibit half
the timing error of /s-inch capstans for
the same diameter error.

Use a micrometer accurate to 0.0001
inches to measure all your ATR capstans,
then calculate the expected timing
differentials using Equation 2. You may be
surprised at the variability you find.

Equation 2.

dcapsmn - dref

Error (sec./hr} = 3,600
drel

Tape slippage from a dirty, damaged or
poorly adjusted pinch roller will introduce
yet another speed factor: the tension
differential between supply and take-up
reels. Avoid this out-of-control situation by
keeping capstans and pinch rollers clean,
and by checking pinch-roller pressure and
supply/take-up tensions as part of routine
maintenance.

Most ATRs today use a crystal reference
for capstan velocity. Check it with a good
frequency countey, at a point in the cap-
stan drive circuit that will not load the os-
cillator. Accuracy should be at least 0.01%.
Your ATR’s service manual should provide
proper voltages, waveforms and frequen-
cies to look for in the capstan drive circuit.

If your ATR uses an AC-referenced
(hysteresis-synchronous) capstan motor,
then the accuracy of your capstan speed
is in the hands of the local power utility.

Two kinds of symptoms

A tape timing error can be detected in
two ways: as an error in elapsed playback
time or as a pitch error. The latter is much
more likely to be noticed on musical ma-
terial than on voice or other audio. The
pitch error is typically a pitch change
across a splice when editing between
takes made on different recorders or un-
der differing ambient conditions.

As previously noted, the most probable
causes of these problems are tape-length
variation or differing capstan diameter be-
tween machines. But finding the actual
culprit can be a tedious process.

www.americanradiohistorv.com

o S = i i
Troubleshooting

Courtesy of Tektronix

Tracking down timing problems

Tape timing difficulties almost always
show up as relative problems between two
ATRs. First, determine which two ATRs
are involved, and then figure out which
one has the problem, if not both. For ATRs
that use constant-torque drive to the reel
motors (an older, lower-tech predecessor
to today's constant-tension drive), timing
problems are also common from the head
to the tail of a reel on the same machine.
(This is another frequent cause of pitch
shifts between musical takes.) Multiple fac-

tors may also be involved.
Equation 2 provides a quick check of

whether differences in capstan diameter
alone account for the observed timing
problem. Keep in mind, however, that
pitch and timing are forever interlocked
in an analog ATR (unlike digital or rotary
head recording systems). So for an over-
all check, sensitive to all sources of tim-
ing error, simply compare the playback
frequency of a 10kHz recorded tone on
each of your machines. Include measure-
ments at the head and tail of a full reel
to uncover differential tension problems.
Equation 3 translates the frequency
differential into a timing error.

Equation 3.

Error (sec./hr) =

frequency | — frequency 2
frequency 2

3,600

You'll need a stable oscillator — frequen-
cy drift should be less than 1Hz per min-
ute. For this, most oscillators need to be
warmed up approximately an hour. You'll
also need an accurate and stable 5-digit
frequency counter with 1Hz resolution. To
create a reference tape, use a constant-
tension ATR with a well-aligned transport,
and a pinch roller and capstan in excel-
lent condition. Thoroughly clean the tape
path. After allowing 10 or 20 seconds of
recording time at the head of a full reel
of tape (for tensions to stabilize), record
one minute of 10kHz tone at nominal lev-
el. When using the tape for measurement,
also allow time for the transport-under-test
to stabilize before reading the frequency.

a
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6969 Trans-Canada Highway, Suite 113
St Laurent, PQ., Canada H4T 1V8
TEL.: (514)333-8748

FAX (514)333-1388

US Toll Free: 800-361-4914

PRECISION AUDIO MEASUREMENT SYSTEM

The Amber 7000 System is o universal audio frequency generation
ond measurzment system thot combines o sophisticated vser
interface with high performonce anclog and digital hardware. It
integrates stcte-of the art analog measurement capabilities with the
digital processing and measurement functions required by modern
mixed-signol systems.

The system is contained within o single endlosure that is rack mountable and frunsportable. It
requires no additional equipment fo form o complete automated measurement System.

The 7000 System offers o high degree of configuration flexibility. The basic plotform cun support o variety of generation and measurement functions to allow the
specific requirements of particular users to be satisfied in an efficient and easy to use form. A "soft* front panel avcids the usuul compromise of punel
understanding, clutter and flexibility. Data can be presented in o variety of user definable forms including cny combination of numeric and gruphic.

AMBER 7000 waos designed to be simple flexible and precise yet state of the art, worth waiting for.
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Management for Engineers

Conflict resolution
Understanding conflict

By Judith E.A, Perkinson

ll‘s 9:00 in the morning as you trudge
back to your office. You're tired and can't
seem to get motivated about the day
ahead. You've been waiting three months
for a raise, a problem employee hasn't
been towing the line, the computers went
down yesterday afternoon erasing some
maintenance files, and your boss wants to
get together to discuss a problem you're
not prepared for. You can't figure out why
you feel so worn down.

This is an example of burnout. Some fa-
miliar signs of burnout include fatigue, loss
of motivation, sleeplessness, loneliness, so-
cial isolation, irritability, decreased work
efficiency, cynicism and depression.

You often know when you are burned
out, but you may see it as a result of over-
work, not as a by-product of unresolved
conflict. If you can get a grip on the con-
flict in your life, you can manage burnout.

Understanding conflict

Conflict doesn't just happen, it is gener-
ated. To handle conflict, you must exam-
ine the role you play in generating it. Only
then can you take charge of the conflict
and limit its negative effects.

Learning to deal with conflict begins
with understanding how it is generated.
Conflict can be broken down into two ba-
sic categories: 1) conflict you generate, and
2) conflict you don't generate.

Conflict you generate
You probably like to think that conflict
is the result of someone else’s actions.
Everyone is responsible for generating
conflict. Five ways that you can generate
or contribute to conflict include:

1. Overreaction. Almost everyone has en-
countered people who have overreacted
to something that was said to them that
they didn't like. And you have probably
all been in positions where you have over-
reacted. Because everyone is capable of
overreacting, we are all responsible for in-
troducing unnecessary conflict into our
lives.

2. Personalization. "Why did this have to
happen to me?" Although you may feel
like the world revolves around you, it did

_Perkinson isa ssnibr member, the Calumet Group. Inc..
Hammond, IN.
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not rain to ruin your day, the equipment
did not break down to spite you, your em-
ployee didn't get sick to put you behind
schedule, and your co-worker’s bad mood
was not directed toward you. These situ-
ations may have occurred, but they did not
happen o you, they happened to affect
you.

Many of you have taken a normal situ-

ation and allowed your frustration to make
you believe that the problems or circum-
stances were aimed at you. At times,
everyone takes things personally. It is an
expression of frustration generated out of
a need to gain control over the situation.
3. Confrontation. A problem exists and
you confront the person you feel is respon-
sible. This is a deliberate act on your part,
and you realize that it may become a
potential source of conflict. That does not
make it bad, it is simply one of the ways
in which you generate conflict.
4. Avoidance of issues. Just as effective in
generating conflict is avoiding issues that
should be resolved. People often avoid
conflict, hoping it will disappear. At times
it may work, but more often than not, it
makes the problem worse.

Avoidance is not a malicious act, itis a

means of evading a problem you un-
realistically hope will go away. Examples
include avoiding a report you don't want
to write, putting off dealing with a diffi-
cult employee, not finding time to prepare
for a meeting that you're dreading, or
catching up on those not-so-critical main-
tenance jobs around the facility. Before
you know it, you have a serious conflict
that could have been avoided.
5. Perpetuating the problem. When this oc-
curs, you are usually acting more out of
anger than reason. Many people find it dif-
ficult to let go of an issue. This is often
fostered by a much-repeated saying,
“Don't get mad, get even.” Whether you
are dealing with revenge or holding a
grudge, any behavior that perpetuates the
problem adds to the conflict.

Conflict you don't generate
Conflict can be generated from sources
or circumstances that you don't initiate.
Some of the ways in which conilict is
generated include:
* Lack of understanding. Communication

www.americanradiohistorv.com

is a valuable tool. Yet, there are times
when you don't understand someone or
something, and there are times when
something you say or do isn't understood.
It is critical that you take responsibility for
understanding and communicating. Lack
of understanding most often flows from
lack of effective communication. This can
produce unnecessary conflict.
» Decisions you cannot live with. There
are times when a superior, a peer or a
subordinate makes a decision that you
simply can't live with. When this happens,
conflict follows.
* Problem dumping. There are people
who dump problems. When you are ulti-
mately responsible for a project and some-
one on the team doesn't do the fair share
of work, the problem is dumped on you.
Some standard dumping phrases start
with, “I forgot...,” “] don’t know how this
happened...,” "You just have to..." and
“What are you going to do...?” Therelore,
conflict results.
e Someone picking on you. There may be
a time in your career when someone is
“out to get you.” They don't like you, they
don't like your discipline, they don't like
your boss or they are trying to get your
job, Check to make sure that none of the
other reasons for conflict exist before you
assume someone is picking on you. How-
ever, it can happen. And when it does,
conflict results.
* Needs and purposes at odds. At times,
your needs and purposes will be at odds
with those of someone else. This causes
conflict.

Avoiding conflict

Conilict can be avoided. It is your reac-
tion, your anger and your communica-
tions that result in conflict. However,
sometimes conflict is unavoidable, such as
when you are at odds with someone’s
needs or purposes, when someone else is
trying to foster a problem or when some-
one makes a decision with which you dis-
agree. When faced with unavoidable con-
flict, you must learn how to deal with it.

This month, you have taken the first
steps in examining the sources of conflict
and the role you play in it. Next month,

we will examine what to do about conflict.
|
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its time, it solves problems before thhey occur.

Sony’'s new
2100 multi-spot soft-

ware can’'t actually see

the future. But it can make

yours run smoother.

It works with our Library

Management System'” to pul your entire
commerical library—up to 10,000 spots—
on line. This lets you conserve shelf
space. minimize library tasks and
avoid lost spots.

In fact, we've redefined the
concept of multi-spot soft-

ware. Our system prevents
play-back conflicts by auto-
matically making two copies of
each commercial.

And it can perform

multiple tasks at the same

time. So you can record new
spots. create a back-up reel, and
edit the playlist—all concurrently.
even while you're on air.

in addition, system-

wide redundancy is provided

for security.

Of course, it's an

ecasy upgrade for current

Sony LMS owners.

To learn more. call 1-8B00-635-

SONY. ext. 752. and look into the future of

multi-cassette softtware

SONY
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Telco and fiber:

broadcast solutions

Telco options simplify and reduce the expense of

remote broadcasts.

By Rick Lehtinen, technical editor

The Bottom Line_

The 80720 rule applies in
remote work. Most of the
events in a given city take
place in relatively few venues
— city hall, the mayor’s
office, a few hotels.
Production and news
organizations can capitalize
on this fact by using new
telephone technology and
services. With digital
techniques and fiber optics,
broadcasters can expand their
coverage without increasing
their overhead, or do their
traditional tasks with reduced
costs. However, broadcasters
should be wary of becoming
too dependent on the
telephone industry.
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S

The essence of remote broadcasting is
going somewhere to get a signal, and then
returning that signal to the studio for
transmission. Over the years, fulfilling this
mission has led facilities to build up ar-
senals of remote broadcast equipment. On
the audio side, there are remote pickup
transmitters, conditioned telephone lines,
telephone line frequency expanders, cel-
lular phones and wideband 2-way systems.
On the video side, there are camcorders,
microwaves, ENG trucks and satellite
newsgathering vehicles.

Unfortunately, each facility's drive to-
ward self-sufficiency in remote work has
sometimes lead to wasteful expenditures,
Worse, multitudes of users have crowded
the RF spectrum, making remote broad-
casls harder for everyone.

Fortunately, new telephone company
technologies can help, This article ex-
plores some of the ways facilities can use
advanced telephone company services to
increase the productivity of remote broad-
casting.

Pool feeds are forever

To conserve resources and simplify their
operations, news organizations have long
relied on pool feeds. A pool feed is generic
coverage. It brings home only what hap-
pened or what was said, without commen-
tary or interpretations. In a pool feed,
nothing is heard or appears on camera
that might link the coverage to a particu-
lar news organization,

Pools are also useful in situations when
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facing representatives of many news or-
ganizations at once might intimidate a
subject, Additionally, many venues, such
as the Oval Office in the White House, are
too small to accommodate large press con-
tingents.

The opposite of the pool feed is the
unilateral feed. A unilateral feed is re-
quired by news organizations that either
are not participating in the pool feed, or
that choose to augment the pool feed with
their own reporters or commentators. (See
Figure 1.}

Power pooling

Many facilities have discovered that they
can save considerable operating expense
by relying on a switched pool feed to get
the signal home. For example, in the
Washington, DC area, ABC operates two
audio services — the Washington Audio
News Distribution (WAND) system and the
Presidential Audio News Distribution
(spelled PAND, but pronounced POND)
system,

Subscribers to WAND or PAND get one
or more drops from the system’s switch,
which is housed in a downtown Chesa-
peake & Potomac (C&P) telephone switch-
ing center. The switch itself is a broadcast-
quality audio routing switcher. Users con-
trol which signals connect to their drops
with a touch-tone telephone, using DTMF
commands, The WAND assignment man-
ager daily sends an assignment sheet by
fax and wire service. It lists the times and
channels of the various offerings.
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The WAND carries events from several
Washington venues. The system also will
do remote origination to cover events at
non-wired venues. If needed, the network
may be fed audio from ABC television.
The dry or generic audio feeds are con-
trolled by ABC-supplied technicians at the
venues.

Using these audio pools ensures that
subscribers have access to most news
events. Users may augment or replace the
pool feed with their own unilateral feed,
but they must provide their own circuit.

TV-switched pool feeds

TV broadcasters also make use of
switched pootl feeds. For instance, in the
Washington area, four networks (ABC,
NBC, CBS and CNN) maintain a coopera-
tive switched pool. The participants rotate
responsibility for the pool among them-
selves. The daily state department brief-
ing and the twice-a-week Pentagon brief-
ings are normally handled in this way. The
NASA select feed service will also soon be
available on this system.

In addition to lines from the popular
venues, the pool switch has inputs from
each of its members. This enables any
member network to feed the pool using
its existing resources. For instance, not all
networks go to the Justice Department,
but those that do can easily provide the

The switching center of a national video fiber-
optic distribution system. (Courtesy of Vyux.)

pool feed by bringing the feed into their
own facility. They can then send it to the
switch, where it is routed onto the pool
output. The pool output feeds a distribu-
tion amplifier, with an output for each
member. This way, the responsible mem-
ber can verify it has switched correctly
simply by monitoring its own incoming
pool line. (See Figure 2.)

Growing circles

Switches similar to the Washington sys-
tem are found in many cities. Service can
extend between cities as well. One nation-
al long-haul fiber-optic provider is estab-
lishing a nationwide video production net-
work. The network connects more than
50 production facilities across the country.

Only Matrix Plus stations operate over single-pair wiring
I using fully digitized audio. Such a simple and economical
solution, you'll wonder why all intercom systems aren't designed ‘h
this way. Mamix Plus also features:

A key to the system's success is the use
of digital telephony techniques. Inside the
network, all the signals travel in the DS-3
format. At network switching centers, the
signals are broken out of the network and
converted to analog. An analog routing
switcher then distributes the signals to cus-
tomer premises. Customer premises con-
nect to the switching centers by analog fi-
ber, coax and microwave. (See Figure 3.)

Standard NTSC video requires slight
compression to fit in the 45Mbit/s DS-3
bandwidth. This is accomplished by the
digital encoder and decoder (CODEC).
However, the science of compression has
advanced considerably in recent months.
NASA recently announced it had per-
formed experiments involving the TDRS
satellite system at the Johnson Space Cen-
ter in Houston. In the NASA trials, re-
searchers passed SMPTE 240M (1125/60)
HDTV, with a data rate of 1.188Gb/s,
through a DS-3 link.

Fiber's capacity is enormous. Each fiber
carries approximately 90 of the bidirec-
tional DS-3 channels. Each channel can
carry one video and four audio signals. Be-
tween eight and 144 fibers lie in each glass
pathway. The carrier with the video net-
work, one of four carriers in the nation,
has more than 11,000 miles of cable
pathway.

Continued on page 32

B Plug-in interface cards for fool-proof external communication
with the right connections built in for telephones, two-way radios,
IFB systems, cameras, PL systems and just about any equipment
made by Clear-Com, RTS and others.

® PC programming and local station reprogramming to provide
access to every combination of stations and interface cards.

Matrix Plus... The Digital Intercom System
that's so advanced it's simple!

L

>

Intercom Systems
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USA/Canada

PO. Box 302, Walnut Creek, CA 94596

TEL 510-932-8134 FAX 510-527-6666
International-FAX 510-932-2171
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Get Auditronics’ 900
audio console...

for television that sounds
as good as it looks

Upgrade your stereo audio to full parity

with your video using the Auditronics 900 Series of

audio consoles designed specifically for television news
and production.

Now you can deliver seamless, glitch-free audio with
source and assign switching functions controlled by the 90C's
built-in hard-disk computer. The console’s computer remem-
bers up to 64 set-ups and communicates with your house
audio/video router via an RS232 or 422 communications bus.

Our 32-input 900 with 12 microphone and
QUditfoni( J, in(. ZO l@ne-input modules handles 48 mic and 200 stereo

S vl line inputs. And Auditronics’ deft design crams all
Memphis. TN 38118 this functionality into a one-operator console that uses
901-362-1350 less than 20 square feet of precious control room space.
FAX 901-365-8629 ' ' :

[f you're ready for stereo audio production that

\ makes your station sound as goed as it looks, get your hands

. on Auditronics’ computer-based S00 television console.

--- Call today for your information
Dnmmnu package.
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lransportation, have a high front-end cost.
Nevertheless, the per-use and monthly
charges amount to little more than labor
to set them up and the maintenance to
keep them operating. However, spectrum
congestion has increased the potential for
interference. Furthermore. the TV aux-
iliary spectrum is often envied by other
services. This creates a regulatory pressure
for those frequencies. (See the related ar-
ticle. "PBXs in the Sky?" pg. 32.) Finally.
the signal quality of telco fiber and digi-
tal products is often better than tradition-
al broadcast solutions.

Pool patches

The Washington example will prove in-
structive. Two years ago. the networks
used a major telephone company’s facili-
ty as the point of interconnecting and split-
ting the pool feed. That company then
drastically increased its tariffs for video in-
terconnects. The price for connection was
s0 high the networks had to change their
practices.

At that time, C&P was just beginning to
offer its customers switched services. This
service saved money several ways. It elim-
inated most manual patching. which
reduced switching charges. The phone
company needed to process fewer orders.
and the user bore the responsibility of
making sure all the switching was done
correctly.

It also saved money by reducing the

lines into stations. Each fiber has an ac-
cess charge and a mileage charge. hased
on its distance and whether it crosses
through different service areas. Say a net-
work wishes to connect regularly with five
or six venues. It buys the use of cables
from the many venues to the switching

ANALOG TV CIRCUITS

center. and then buys a few cables from
the switching center to its master control
room. This saves the line expense of bring-

ing all the venues back to master.
Say that a pool switch and a network’s
own unilateral switch are located near
Continued on page 100

FIBERS |

FIBER _——P
PATHWAY

Ay

ANALOG
ROUTING
SWITCHER

l

CUSTOMER
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- :

Ls -

i _'ﬁ
e :
COOEC :
DIGITAL '
CROSS-CONNECT;

SWITCHING CENTER

Figure 3. One national fiber optic uses DS-3 channels to transport TV audio and video around
the country. At various cities, fibers are pulled from the pathway, run into a cross-connect and

fed to an analog switch for distribution.
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Get Auditronics’ 900
audio console...

for television that sounds
as good as it looks

Upgrade your stereo audio to full parity
*  with your video using the Auditronics 900 Series of
audio consoles designed specifically for television news
and production.
Now you can deliver seamless. glitch-free audio with
source and assign switching functions controlled by the 300's
built-in hard-disk computer. The console’s computer remem-
bers up to 64 set-ups and communicates with your house
audio/video router via an RS232 or 422 communications bus.
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RADIO'S TOPFP TEN!
YOU BETTER CHOICES.

OTARI

GIVES

Otari’s new audio recorders for
radio give vou features to fitany
application or hudget. This means
vou' re not foreed to make compro-
mises w hen choosing a recorder. so
your station sounds hetter to listen-
ers. and is move efficient. And. of
course. Otari’s legendary reliability
means less down-time,

On the forefront. there’s a line
of digital disk recorders including the
new 2-track DDR-10. and the
Probisk 164 with up to 6.k tracks for
multitrack produetion.

Circle (15) on Reply Card
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Then. Otari’s famous “work-
horse™ 5050 Bl mmachine. the choice
of radio professionals the world over.
has become the BHI - just as tough.
and twice as easy o use. And it has
all the things vou asked for, like a Q
speaker. independent left/right reel
size select, shynamie hraking. and
much more!

A new line of 2. 4 and 8-track
machines, the 5050 MKIV Series.
delivers state-of-the-art perfor-
mance. plus features that will make
vour life easier. like a built-in
autoloeator with 3 one-touch. cue-
point mentories and return-to-zero.

Don’t forget the MX-5011: a
professional 2-track with a price that
will astound you, and the M\-55
with all the features vou'll ever need
today. or tomorrow, (The =501 and
the 557 both offer a Voice Editing
Module for normal piteh at twiee
|1|a_v spm-ll.)

Then there™s our multi-tracks.
from 32 tracks on down. at alinost
every price level = 8 machines, 12
different versions! And. of course.
the CTM-10. a high performance
cart machine we built for perfection-
ists. and an automated radio station
reproducer.

Before vou purchase any audio
machine, look into Otari’s line-up
for the broadeaster. We think vou’ll
find exactly what vou need, at a price
that fits vour budget. Call Otari at
(415) 341-5900 for more information.
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Continued from page 28

The network is laid out roughly in rings.
If a problem, such as a hackhoe fade, in-
terrupts one link in the ring, the network’s
controlling computers can quickly reroute
the signal around the ring's other side to
restore service.

Curbside service

Another new fiber application is the vid-
eo spigol. [n this system, a telco wires a
section of town, such as the Washington
mall area. with fiber-oplic drops. An or-
ganization that wishes to send a feed
merely pulls up at a video hydrant, calls
in a reservation. connecls its camera or
deck. and transmits. ‘I'he routing is all ac-
complished by computer.

An interesting potential application for
this service is in TV sports. Conceivably,
a network could position a mix of manned
and robotic cameras and microphones at
a stadium, and feed everything back to the
station on switched fiber. Camera video
control. camera robotics commands, re-
turn video. IFB and intercom could flow
from the station back to the stadiwin on
fiber as well. The facility's own switcher
and mixer would produce the program,
doing away with the remote truck. Remote
crews could therefore be reduced to grips
to set up and tear down the equipment,
talent to call the play-by-play, and a few
carmera/utility personnel.

How does all this save money?

At first glance. pools, switched feeds and
fiber networks seeni to do little more than
put the broadcaster at the mercy of the
phone companies. Indeed, broadcasters
have alternately depended upon and
sought independence from telcos since the
earliest days of the radio networks. The
low front-end cost and convenience of
having “Ma Bell” take care of (and be
responsible for) the signal is offset by hav-
ing to pay per use or monthly fees.

Broadcasters’ non-telco tools for remote
production face some problems. Micro-
wave links, a popular medium for signal

VENUE VENUE

(0 Y s [ s I s

POOL FEED

U]

FACILITIES
A) MULTIPLE UNILATERAL FEEDS

[ 00 03 3

FACILITIES
B) POOL FEED (AUGMENTED WITH UNILATERAL FEEDS)

Figure 1. Remote operations by more than one fucility require either multiple unilateral feeds
(), or a pool feed, augmented by unilateral feeds in which the fucility uses its own equipment
and ralent.
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Figure 2, A pool-switched video system allows feeds from prewired venues or from its members’
own production resources. A distribution amplifier on the pool feec ensures that pool switching
is accurate and selfpolicing.

Portable satellite operations have
been part of news gathering for almost
a decade. Portable satellite hardware
comes in two configurations: truck-
mounted and fly-away.

The truck-mounted units are em-
ployed by many stations, particularly in
cities surrounded by sparsely populat-
ed areas. A satellite truck provides the
capability to bring in live coverage from
regions beyond the reach of station
microwaves.

Fly-aways are often used for action in
overseas venues. They are shipped as
air cargo or baggage, and are assembled
on-site.

PBXs in the sky?

Most satellite news operations oper-
ate in the Ku-band. This is because the
antennas can be proportionately larg-
er with respect to the wavelength, and
hence have higher gain than a C-band
assembly of the same size and weight.

Cooperatives

As a way of sharing satellite resources
among several stations, satellite news
cooperatives, ad hoc networks and most
broadcast networks cooperate in news
coverage. Stations will either fly their
talent to a major story and use locally
available satellite equipment, or else
rely on their partners in the remote lo-

cation to provide their coverage. When
the news hits close to home, member
stations are expected to reciprocate.

E.T. call home

Communications in the field is always
a challenge. News doesn’t always hap-
pen in venues convenient to telephones.
Although cellular telephones are con-
venient, many areas in the country still
do not have adequate cellular service.
Additionally, international telephone
service varies widely in quality and
availability.

Fortunately, the same satellite trucks
that get the news home can also pro-

32 Broadcast Engineering January 1992
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We admit, there may be
alternatives to LINC technology.
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With LINC technology you control the peripheral systems in your edit bay from your
Abekas swilcher. It couples your peripherals to the switcher time line. You gel [aster.
more accurale effect creation and previewing. You can alse save all your set-ups on &
single lloppy. LINC makes your edil suile more efficient...more profitable. IU's also the

stepping stone to full station aulomaltien in the production world. For more information

Abekas

A Cartton Company

call your local sales office.

ABEKAS VIDEO SYSTENMS. INC.. 101 Galveston Drive. Redwood City. California 94063. For details: 415-369-5111: Atlanta 404-451-0637
Chicago 708-699-9400: Daltas 214-385-4544: Los Angeles 818-955-6446: New York 516-829-0820: San I'rancisco 415-369-6791
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transportation, have a high front-end cost.
Nevertheless, the per-use and monthly
charges amount to little more than labor
to set them up and the maintenance to
keep them operating. However. spectrum
congestion has increased the potential for
interference. Furthermore, the TV aux-
iliary spectrum is often envied by other
services. This creates a regulatory pressure
for those frequencies. (See the related ar-
ticte. "PBXs in the Sky?"” pg. 32.) Finally,
the signal quality of telco fiber and digi-
tal products is often better than tradition-
al broadcast solutions.

Pool patches

The Washington example will prove in-
structive. Two years ago, the networks
used a major telephone company's facili-
ty as the point of interconnecting and split-
ting the pool feed. That company then
drastically increased its tariffs for video in-
terconnects. The price for connection was
so high the networks had to change their
practices.

At that time, C&P was just beginning to
offer its customers switched services. This
service saved money several ways. It elim-
inated most manual patching. which
reduced switching charges. The phone
company needed to process fewer orders,
and the user bore the responsibility of
making sure all the switching was done
correctly.

It also saved money by reducing the

lines into stations. Each fiber has an ac-
cess charge and a mileage charge, hased
on its distance and whether it crosses
through different service areas. Say a net-
work wishes to connect regularly with five
or six venues. It buys the use of cables
from the many venues to the switching

center, and then buys a few cables from
the switching center to its master control
room. This saves the line expense of bring-

ing all the venues back to master.
Say that a pool switch and a network’s
own unilateral switch are located near
Continued on page 100
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Figure 3. One national fiber optic uses DS-3 chunnels to transport TV audio und video around
the country. At various cities. fibers are pulled from the pathway, run into a cross-connect and

fed to an analog switch for distribution.
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Selecting remote audio
equipment

What’s needed in the field varies with the

programming involved.

By Skip Pizzi, technical editor

The Bottom Line

Having the proper tools on
hand is critical to the success
of a remote broadcast. You
have one chance to get it
right, and if you don', the
results are instantly obvious
to your audience. But beyond
the simple quality of the
remote, having the “right
stuff” in the field can also
translate into more efficient
operation on location. This
keeps costs down and gives
the staff more time to
concentrate on production
elements. Even more savings
may be possible with new
equipment that gets the signal
back to the station using less-
expensive transmission paths.
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One of broadcasting’s fundamental at-
tributes is its power to deliver the world
to its audience with convenience and im-
mediacy. But a broadcast station's facili-
ty, no matter how elegant, only achieves
half of that goal — namely, the delivery
of a signal to many places. Therefore, the
station is just the midpoint of this chain.
To actually bring the far-flung events of
the day to its patrons, a broadcast station
must also provide the other half of the
path, the “front-end” that carries signals
from ever-changing places back to home
base — the remate.

This simple word involves plenty of
technology and effort, in terms of prepar-
ing the program on location and in
delivering the signal back to the station.
As always, the proper tools make the job
simpler and the product better. Recent
hardware refinements and new delivery
methods have made excellent audio from
the field easier and cheaper to achieve.

A programming-driven
operation

The process of selecting audio equip-
ment for a remote begins with a thorough
understanding of what the program will
include. Naturally, a big difference exists
between the complement required for a
news spot and that needed for the Gram-
my Awards show. However, there are also
many important distinctions between
these two extremes. Exact requirements
for each remote may not be completely
clear at the outset, Broadcast technical
personnel should be involved from the be-

www.americanradiohistorv.com

ginning of planning for these events to en-
sure successful results.

Table 1 breaks down the variety of typi-
cal live remotes into four main categories,
listing the general type of equipment like-
ly to be required by each. Also noted are
appropriate transmission paths for wire-
less and wired audio (if it is to travel
separately, i.e., not be bundled with a vid-
eo transmission). (For more on wired
paths, see “Telco and Fiber: Broadcast So-
lutions,” page 26.)

The program type greatly affects the
equipment required. The number of tech-
nical staff required on site will also vary
along these lines.

A few other issues of remote audio pro-
duction will also be noted in this dis-
cussion.

Back to mono

The increasing number of remotes done
in stereo today has created a peculiar
problem — the absence of a mono mix on
location. This often occurs when the re-
mote audio is being handled by a radio op-
eration, and a TV ENG or documentary
crew shows up to capture a few minutes
of the action, expecting a mono audio
feed. Most remote audio mixing consoles
do not provide a separate mono program
output, so the radio crew may not have
a straightforward solution to this unex-
pected request.

However, there are two simple ways of
solving this problem. First, if either the ra-
dio or the TV crew has a small, simple
ENG-type (3- or 4-input mono) mixer, a
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PROGRAM [
CONTENT

REQUIRED (& OPTIONAL)
REMOTE EQUIPMENT

Reporter/DJ drop-ins/spots

Long-form DJ remote or news
event coverage

T chrophone, headset, telco i_nterface box,

e e —

MINIMUM-QUALITY
- TRANSMISSION MEDIA

T
|
{mic mixer)

*Standard dial-up line
*Cellular phone

Microphones, headsets, mic mixer, play-
back equipment, (snake, mult box, com-
munications system) [

1

T
Sports broadcast or complex |
news event

Concert or other complex, hi-fi |
remote {variety, awards, drama)

Microphones, headsets, mixer(s), playback
equipment, audio processing, communica-
tions system, snake, (mult box, wireless
mics)

*Dial-up w/ multiline bandwidth extension
*Sw. 56/ISDN w/ G.422 data compression
*Mono RF link

*8kHz telco circuit

*Dial-up w/ single-line bandwidth extension
eMono RF link

*5kHz telco circuit

Many microphones, stereo mixer(s}, audio
monitoring system, recording & playback
equipment, audio processing, communica- |
tions system, snake, (mi¢ splitter, wire-

less mics, mult box)

| *Fractional T-1 w/ 256kbit/s (stereo) data

compression
*Basic-rate ISDN w/ ‘‘joint-mode” stereo
128kbit/s data compression
*\Wideband stereo RF link (analog or

digital)
*15kHz stereo telco circuit

Table 1. Compurison of general equipmenit categories and transmission media requirements for different types of rermote broadcast programming.

stereo feed can be sent to two of its line
inputs, and its output will provide a mono
mix. To ensure proper summing. send ref-
erence level (O0V) tone on one channel
only of the stereo mix, and turn up that
channel’s pot on the inono mixer until its
meter reads —6VU. Then send tone on
hoth stereo channels, and bring up the
other channel’s pot on the mono mixer
until its meter reads OVU.

[f such a mixer is not available, the sec-
ond solution uses an unassigned, post-
fader, mono auxiliary bus {reverb. fold-
back, effects or utility send) on the stereo
mixer. In this case, the send level control
for that bus on every input of the console
is opened to its “design center” {usually
around two o'clock on a rotary pot). and
the overall send level to the mono crew
is adjusted using the auxiliary bus’ mas-
ter level control.

A related and more prevalent problem
involves the lack of monaural rmonitoring
ability on |ocation for the stereo audio mix
engineer. Don’t overlook this important
feature when selecting a remote audio
mixing console. Comprehensive monitor-
ing of all on-board buses (plus a couple of
external inputs} with stereo/mono switch-
ing is a necessity on a remote board. The
biggest differences between a small “re-
cording” or sound reinforcement-type con-
sole and a true remote broadcast mixer
will be found in the monitoring section,
so take a hard look there. Preferably. this
monitor cutput will appear not only at a
stereo headphone jack, but also on
balanced XLR outputs for feeding a mon-
itor amplifier and speakers, under the con-
trol of a monitor level pot on the console.

Multiple users on location
Many location events involve several
separate hut interconnected services. such
as a recording system for the event, the
sound reinforcement for the event, and
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Figure 1. Basic block diagram of a 2-way microphone-splitting transformer circuit. Note that
the Faraday (electrostatic) shields for primary and secondary retain ground reference 10 their respec-
tive consoles, even when microphone ground is lifted 1o the split output. Three-way (or 4-way)
splitter employs transformers with double for iriple) seconclaries. Phantom power, if required,

must be supplied by the direct console.

one or more broadcasters covering the
event. In addition to the physical complex-
ities and “rats’ nests’” that these situations
can create. technical problems generated
by the interconnections are likely to oc-
cur. Primary among these for audio are
ground loops {creating hum and buzz) and
loading problems {creating level drops or
frequency response anomalies}. A wide
variety of hardware has hecome available
off-the-shelf to solve these difficulties.
One class of helpful device is the mic
splitter. which allows multiple mixers to
share multiple microphones at an event.
{See Figure 1.) Typically, these devices
route each microphone’s output directly
to one mixing console (via the so-called
“direct out”}), and to other console(s) via
transformer isolation (the “split out[s]").
These transformers have bridging
primaries, so that they present no addi-
tional load to the microphone, and they
use one or more separate secondaries for
feeding split outs independently. Mic split-
ters usually allow the ground connnection

www.americanradiohistorv.com

{shield) of balanced mic lines to be bro-
ken between the mic and the split out-
put(s). so that the microphone is ground-
ed only at one place (the direct console).
This feature is essential to curing the buzz
and hum of mic-level ground loops often
encountered in these situations.

Although such a microphone-splitting
technique is useful at entertainment
events. a different kind of distribution is
necessary at news remotes. This is the
area of what is commonly known as the
mult box, a device that distributes the sig-
nal from a single microphone to all the
members of the media who wish to rec-
ord an event. (A variant of this is the poo/
feed, which implies that instead of a
shared single microphone, the signal be-
ing distributed is a mix of multiple micro-
phones at the event, provided by one
broadcast entity, and distributed to any
other electronic media organization on
hand.)

Continued on page 42
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fills another hole in the
swutcher market

You need to handle
more than 10 inputs
butdon’t wantto giveup
the space or budget
for a large 16 input
switcher . . .

the production power of

6 more video inputsthan any
other compact switcher on
the market today

o the flexibility of a true
Multi-Level effects system

e 12 Event Memory

e Serial Interface to a wide

range of editing systems

.the compact, 16 input, e Wipe to Downstream Key
reasonably priced, with full fader control

model RVS 216 A. e Linear Downstream Keys

e a compact, cost effective
package ... priced to fit your
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AMPEX IS CHANGING THE LOOK OF VIDEQ.
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It’s the look of success.

It’s a new tradition of design
excellence. It’s a new standard of
engineering precision. It’s the un-
paralleled commitment to quality
you've come to expect from Ampex.

It’s video with the clarity,
crispness, and multigenerational
integrity available only with digital
component processing.

It’s called DCT™—Dagital
Component Technology.

DCT will be the world’s
first realistic CCIR-601 digital
component system available from
one manufacturer.

It will also give you a clear
upgrade path to the emerging digital
video technologies of the future

And it will be available only
from Ampex.

So see DCT for yourself at
the International Broadcasting
Convention in Amsterdam in July.

But be prepared. Because
once you see DCT, you'll never
look at video the same way again.

AMPEX

Ampex Corporation 401 Broadway. M§ JA-01 Redwood City. CA 94063-3199
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Continved from page 38

As shown in Figure 2, the mult box takes
a single mic level input and amplifies it to
line leve! (or in the case of a pool feed,
simply takes in a line level feed from the
mixer output), then feeds the signal to a
distribution amplifier (DA), pads each DA
output back down to mic level, and feeds
each one through an isolating transform-
er to an output jack (typically an XLR
male connector).

New methods of transmission

The cost of dedicated analog telco pro-
gram circuits {and in some cases, their lack
of availability) has made these former
mainstays of remote origination less at-
tractive to today’s broadcasters, forcing
them to seek alternative transmission me-
dia. The following are among the current
options:

* Single and multiline bandwidth-exten-
sion systems. Using one, two or three stan-
dard dial-up phone lines, these encode/de-
code systems can provide audio band-
width up to 10kHz. Some systems also
implement complementary noise reduc-
tion to enhance dynamic range. For oc-
casional use, they are often available on
a rental basis.

* Dial-up digital systems. Check with to-
cal telcos to see whether Switched 56 or
ISDN service is available in your area. If
50, consider it for frequent remotes from
fixed locations, using a compression al-
gorithm, such as CCITT G.422, which pro-
vides 8kHz mono audio bandwidth on a
Switched 56 line, or “joint-mode” stereo
128kbit/s compression, allowing 15kHz

}
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Figure 2. Basic block diegram of a “muit box.” Its application at a news even! eliminates the
need for a multitude of microphones at the podium, with a single mic for “pool” mix) feeding

all media and sound reinforcement.

stereo on basic rate ISDN (two 64kbit/s
channels). These circuits are bidirection-
al, so a return path to the remote site is
always included. {See “"Remotes Revisited,”
January 1991.)

* Dedicated digital lines. Digital compres-
sion systems can also be used with non-
dial-up digital telco circuits, such as T,
fractional T-1 or DSO services. CD-quality
stereo audio plus communication line(s)
can be provided on the widely available
T1 service (1.544Mbit/s), which many tel-
cos now offer for a lower rate than equiva-
lent analog circuits. Installation costs for
dial-up and dedicated digital lines are also
lower than analog circuits in most loca-
tions. These services are typically provid-
ed as bidirectional circuits as well.

® Cellular transmission. Where wide
bandwidth is not required, programs can
be sent from the field using an audio in-

Sam Atkins, former Seattle Seahawk, checks statistics during his color commentary for KOMO-
AM's broadcast of the 1991 Rose Bowl. Program audio was fed from the stadium in Pasadena,
CA, to KOMO studios in Seattle via multiline frequency extension on three dial-up lines. {Courte-

sy of Comrex Corporation.)
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terface to a cetlular telephone. Single-line
bandwidth-extension hardware can also
be used with these. Furthermore, if live-
to-air or real time transmission is not re-
quired, half-speed transmission with such
extension equipment can provide 5kHz
bandwidth. {Because of multiline band-
width extension systems’ critical require-
ment for constant transmission level on
each line, their use is not recommended
with cellular phones. When switching be-
tween cells — which can happen even
when transmitting from a stationary loca-
tion — audio level changes will often oc-
cur, causing mistracking of the bandwidth
extenders’ noise-reduction systems, and
possible frequency response errors in their
decoding. Single-line systems exhibit no
such problems.)

Work savers

Anything that saves effort on location
means less time and labor, and less ex-
pense to the broadcaster. In most cases,
these also provide a better quality prod-
uct. Consider the following new product
areas for possible application at your
remotes:

¢ Digital snakes. Application of some of
the same techniques used in digital telco
lines has made possible the introduction
of digital replacements to traditional mul-
tipair microphone cables {commonly re-
ferred to as “snakes”). Whereas the older
snakes are bulky and heavy, with di-
ameters of one to two inches, these digi-
tal replacements can carry 16 microphone
channels on a single twisted-pair cable,
with runs extending up to 1,000 feet.
Longer runs (up to 15,000 feet) and/or
higher capacities (up to 64 chanpels) can
be accommodated on a single fiber-optic
cable. Systems using fiber are also availa-
ble in audio-video (analog FM) configura-
tions, capable of carrying two video and
two audio signals (plus communications)
for more than 10,000 feet. The robust
fiber-optic cable used by these devices
resembles a standard heavy-duty micro-
phone cable, carrying single or twin fibers

Continued on page 46
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WHEN YOU

Continued from page 42
in an insulated jacket of approximately a
I/+-inch total diameter.

The significant ease of setup workload
and reduction in cable costs may quickly
amortize the investment in these systems.

They typically use 16-bit or 18-bit. 48kHz
uncompressed digital audio transmission,
with high-quality A-to-D converters on
stage and [)-to-A converters at the console.

Therefore, they are imimune to most au-

dio interference. Return lines from house

WANT MORE
THAN JUST
AN ANTENNA

JAMPRO has been providing the
broadcasting industry with state-
of-the-art antennas for over
35 years, longer than any other
US antenna manufacturer. With
over 3000 antenna systems deliv-
ered, at JAMPRO you don't just
buy an antenna, you invest in
experience.

JAHD CP
Arrowhead

Screen Dipole

THE LEADERS IN
ANTENNA
TECHNOLOGY

Complete line of FM & TV
broadcast antennas

RF components, Filters

& Combiners

Modern 7000 ft FULL SCALE
test range

Directional antennas and
pattern studies.

Call or fax us your
needs today.

(916) 383-1177
Fax (916) 383-1182

6939 Power Inn-Road
Sacramento, CA 95828
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A sinall amount of specialized equipment is all that is needed for a siinple remote. Ilere. a Kan-

sas City radio station originates talent segments of its morning show live from the MGM Studios

theme park at Walt Disney World in Orlando. FL. (Courtesy WDAFAM/RYYS-FAL

Site survey and selection

for RF links

By Peter Lowten

The design of microwave broadcast
transmission links must consider a range
of diverse functions. Planning, design-
ing, licensing, installation and testing are
all critical factors in setting up service.
It is particularly important that the ini-
tial microwave path survey and site
preparation be conducted thoroughly.

Although the process described here
applies most specifically to permanent-
ly constructed RF links, its basic prac-
tices should also be considered for tem-
porary remote-site links.

Path survey

A microwave path survey should in-
clude data on transmit and receive site
lecations and their conditions, nearby
airport location data, site access data
and proposed antenna location and ele-
vation data. This information must sup-
port a number of different activities. The
location data wil! be used for frequen-
¢y coordination and FCC license appli-
cation. The site description will also
facilitate the acquisition of the appropri-
ate topographical maps, which are used
in the initial path study and RF design
steps. The site access and contact infor-

Lowten ig vice prasident for vidao products, Micro-
wave Networks Inc.. Houston.

mation allows for coordination of any
necessary future activities.

A microwave path survey should have
at least five objectives:

1. Ascertain that a clear line-of-sight
exists.
2. Determine whether adequate Fresnel
zone clearance is available.
3. Evaluate the effects of varying at-
mospheric conditions on the path.
. Analyze path reflection points.
. Determine the received signal level,
thus assessing path feasibility and set-
ting the antenna size requirement.

o B

Site preparation survey

A site preparation survey provides in-
formation about the structure and con-
dition of the proposed terminal sites.
This information serves as a basis for in-
stallation cost estimates, third-party con-
tractor agreements. installatlon materi-
al and special tool requirements, and
statement of work generation.

In preparing a site, it is important to
keep the following considerations and
objectives in mind:

* data required for FCC license
« determination of whether FAA notifi-
cation is necessary

www.americanradiohistorv.com
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to stage are also provided. But a signifi-
cant change from traditional snakes is a
digital system’s need for microphone pre-
amplification on-stage. ahead ol A-to-D
conversion. Kemote mic pre-amplifier gain
control is therefore provided at the con-
sole end of the system, with control data
traveling back down the digital path to the
pre-anmps on stage.

An additional advantage of these sys-
tems is their ability to easily provide a
large number of splits in the digital do-
main. typically with programmable point-
to-point or point-to-multipeint configura-
tions that can be retained in non-volatile
meinory.

* Specialized mic mixers. Several recent
refinements have allowed microplhone
mixers 10 be further optimized for remote
use. Among these are improvements in au-
tomatic mixing systems (see “Solving Mul-
tiple Open-Microphone Problems.” page
50), enhanced monitoring and commuri-
cation capabilities. internal compres-
sor/limiter on each input. and integral bi-
directional telephone audio interfacing.

o Cellular applications. Audio interface to
cellular telephone transiission has wi-
dened the range of the radio reporter even

* local jurisdiction requirements {per-
mits, licenses and so forth)

physical site preparation requirements
structural requirements

research on local contractors

path analysis and profile information
scope and statement of work
options for future expansion
tesling requirements

Broader considerations

Unanticipated obstacles often deter
the broadcaster from quickly establish-
ing a link. Finding clear microwave fre-
quencies and an open path for transmis-
sion are the first steps necessary for
setting up an effective RF link. Locating
an uncrowded frequency may be more
difficult than an operator anticipates.
With the advent of higher power capa-
bilities, non-traditional frequencies —
such as the 23GHz band — can be ex-
plored.

Private users of RF spectrum are regu-
lated by the FCC, although government-
al users come under the jurisdiction of
the Interdepartmental Radio Advisory
Conunittee (IRAC) and the National Tel-
ecommunications and Information Ad-
ministration (NTIA).

However. if a broadcast entity needs
a point-to-point RF link channel, it first
files its request with a coordinating agen-
¢y (such as the Society of Broadcast En-
gineers, not the FCC). which helps iden-
tify a frequency that won't interfere with
those already in use. This type of agen-
¢y often has a large database of infor-
mnation at its disposal that covers local
use of frequencies within particular

Recent hardware
refinements have
made excellent audio
from the field easier
and cheaper to
achieve.

further. Several companies offer simple
and flexible audio interfacing for 2-way au-
dio interconnection to a cellular phone

system. The actual hardware used here
does not require much sophisticatior., be-
cause cellular phones are 4-wire through-
oul. Therefore. no hybrid is needed.
One manufacturer inlegrales a small
mixer. single-line frequency extension and
a cellular phone inio one battery-powered
box. providing a handy and quick way to
get on the air from practically anywhere.

¢ Data-compression hardware. Off-the-
shelf incarnations of multirate data-
compression systems are now becoming
available in packages that lend themselves
to remote work. With the variety of ap-

Video Processing,
Amplified!

et
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The VPA-330N's internal controls prevent inadvertent
adjustments, while the VPA-331N teatures front
panel controls and auxifiary video input.

Both Video Processing Amplifiers offer:

v Front panel SCH indication

vH&V blanking width adjustable
vSoft & gated hard black clip
vVideo & chroma gain control

vSelectable VITS deletion
v Optional differential input
v Optional equalizing input

vVideo & chroma AGC
vHard or soft clamping
vSoft & hard white clip

v Fade to black

v Total bypass

v Optioral remote control
panels

For more information, call Toll Free:

In U.S.A.: 1-800-231-9673

In Canada: 1-800-387-0233

LEITCH

Leitch Incorporated
825K Greenbrier Circle, Chesapeake, VA 23320
Telephone: (800) 231-9673 or (804) 424-7920 Fax: {804) 424-0639

Leitch Video International Inc.
220 Duncan Mill Rd., Suite 301, Don Mills, Ontario, Canada M3B 3J5
Telephone: (800) 387-0233 or (416) 445-9640 Fax: (416) 445-0595
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plications outlined previously and the in-
creasing number of data transmission ca-
pabilities, it makes sense to choose a
multirate converter, thereby maximizing
your versatility today and in the future.

Optimize and standardize

Smaller, lighter and better equipment
will continue to proliferate. and mnuch of
it will be useful to the remote broadcaster.
With increased miniaturization often
comes higher cost, but consider the easi-
er transport and faster setups that smaller
size allows. The higher price of smaller

hardware may pay off handsomely. On the
other hand. repair and maintenance of a
smatler device may cost more than its larg-

The exact
requirements of each
remote may not be
completely clear at the
outset.

er predecessor, so high reliability is a must.

Finally, don't suffer from “paralysis by
analysis.” Design an affordable package
that works in foday’s environment, imple-
ment a successful method of its use, and
stick with them both until there’s a prob-
lem. Once it's solved, return to that sta-
ble approach, avoiding “"change for the
sake of change” or on-air experiments. Re-
motes are high-pressure, so creating ad-
ditional stresses with unfamiliar tech-
niques or equipment is asking for trouble.
A solid. reliable technical system can in-
deed soothe the savage gig.

By John Owens

As the “home theater sound” move-
ment has progressed over the past few
years, the Stereosurround production
format has come into significant use

Owens is director of sales and marketing for Shure
HTS. Evanston, ..

among broadcast producers and en-
gineers throughout the United States.
Many remote productions can benefit
greatly from the enhancement this kind
of system can provide — especially
sporting events and live concerts. An in-
creasing number of radio and TV broad-

Stereosurround production on location

casts (of remote and studio origination)
are now delivered with such a sound for-
mat, and most movies are also produced
and aired with this kind of soundtrack.

To fully appreciate the merits of a sur-
round sound format, a review of some
basics is in order, beginning with the per-
ception of stereo sound.

bands, therefore allowing a thorough
search for an available frequency. A fre-
quency search team can aid an opera-
tor in formulating a frequency plan
when information is difficult to obtain.

Applying for the required FCC license
for an RF link is the second step in the
process. It can only take place after lo-
cal coordination has been accomplished
by the prospective licensee. On its ap-
plication form, the commniission asks
whether such coordination has been
done. It will typically not grant a license
uniess this response is affirmative.

In larger markets, temporary or non-
full-time permanent links (such as those
used by remote pickup units [RPUs] and
other ENG operations) will often oper-
ate on shared frequencies. Coordinating
agencies usually provide contact infor-
mation te all users of a shared channel.
It is then the responsibility of each user
to coordinate the time of a channel’s use.
In some cases, each user will be licensed
and equipped to operate on two or more
RPU frequencies, each shared with
different entities, so that sufficient op-
tions exist for non-interfering use at all
times. For this reason, and for pure op-
erational redundancy, the survey and
selection of multiple sites and paths for
a particular link may be warranted.

The search

Deciding which frequencies are avail-
able first requires that the potential sites
be accurately identified and located. A
site-to-site detailed path survey provides
the primary building block upon which
available frequencies can be routed.

Lower frequencies are the most pop-
ular for studio-to-transmitter links (STLs),
and hence the most crowded. In such
cases, a higher-frequency channel in the

23GHz range may offer a cost-efficient
solution. These are best used for short
hops (one to five miles), and are subject
to fading during heavy rain or fog. For
longer and more robust links, the 18GHz
band can also be used.

Often, the topography within a region
is not thoroughly or accurately docu-
mented. For example, a map may not
revea! a new structure between two sites
on which a broadcaster wants to mount
microwave equipment. An accurate path
survey will identify these obstructions
and allow them to be circumvented.

An accurate path survey not only pro-
vides the road map for a broadcaster's
frequency plan, but it is also the blue-
print for designing and building efficient,
effective RF links.

The road most traveled

Many towers, geographical high points
and other potential antenna sites may
already exist, so a designer need not al-
ways re-invent the wheel. A path can
often be linked by using existing
structures.

Taking advantage of the existing path-
routing devices is a wise choice when
setting up a link. In addition to saving
time and money, the path routes are also
already proven.

On the other hand, with rapidly ex-
panding RF operations in many areas,
existing towers and structures may be
at risk for overloading. A broadcaster
must be assured that the existing struc-
ture can support the necessary anten-
nas and other equipment. Deterinining
the current load and the maximum load
of an existing structure is important not
only to the initial stability and safety of
your equipment, but also as a guide for
future expansion.
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The term stereo is often misunder-
stood by consumers. It actually comes
from the Greek word stereos, meaning
solid, firm or 3-dimensional. When ap-
plied to audio systems, it means realis-
tic or lifelike. Yet, from the perspective
of the typical consumer, stereo has come
to imply an audio program or system de-
signed for two loudspeaker channels —
left and right. In theory, sterec merely
defines a line (while mono defines only
a point source) of sound reproduction,
and is therefore not truly 3-dimensional.
The fact that only two channels are used
is also a practical matter of the storage
formats and transmission systems avail-
able today.

Early psychoacoustical analysis of au-
dio recording and reproduction systems
showed that more than two loudspeak-
er channels could greatly improve au-
dio realism. Three front channels and at
least one rear channel provided a more
robust and convincing sense of spatial
reality. By adding these “hard center”
and “surround” channels, stable center
images could be created for a larger
listening space, in addition to creating
“Interior” (all-around) ambience Images.
The use of a true center-channel loud-
speaker eliminates the traditional 2-
channel stereo system'’s reliance on a
“phantom center,’ meaning that a listen-
er must no longer be seated in the
“sweet spot” directly between the left
and right speakers to perceive a proper
central image. Sounds can also be made
to move across the front of the sound-
stage and between front and back.

Editor's note: The term Stereosurround is a reg-
istered trademark of Shure HTS for is matrixed sur-
round sound encoders and decaders. Athough the
hardware design Is proprietary, programs encod-
ed in the format are compatible with ail other man-
ufacturers’ sufround sound decoders.
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Today, the findings of these studies are
implemented in a practical way by
sophisticated 4-2-¢ matrix encoding and
decoding systems. These devices take
four production channels and encode
them onte two storage or transmission
channels, then decode them back to four
loudspeaker channels for the listener.
The resulting programs can offer great-
er realism when reproduced over sys-
tems with three front channels L., C, R),
and a single rear or “surround” channel
(S). The latter is typically reproduced
through two or more distributed speak-
ers. (See Figure 1.) Some decoders add
a pseudosterec enhancement to the
mono surround channel, providing “left”
and “right” surround outputs. The use
of dipole speakers for surround channel
reproduction is another recent home
theater innovation, helping to further
diffuse S-channel sound in the typically
small-room domestic listening en-
vironment.

However, the more critical work is per-
formed by the encoder. A block diagram
of its processing is shown in Figure 2.

Compatibility and enhanced
fault detection
Essential to the success of any such en-
hancement system for broadcast use {s
its ability to provide acceptable results
for the large majority of listeners still us-
ing stereo or mono reproduction sys-
tems, as do today’s surround {ormats.

Azimuth error is
more easily
detected,
appearing as
high-frequency
information in the
suarround channrel.

A fringe benefit of monltoring audio
through a surround decoder in the pro-
duction control room or remote truck in-
volves its treatment of out-of-phase ma-
terial. Significant out-of-phase material
in a stereo mix might be desirable in
some cases, but it can severely com-
promise the level and/or quality of the
mono mix. Monitoring in stereo only
makes it difficult to sort out the offend-
ing out-of-phase elements (if they are
even noticed at all). But a surround
decoder of the type described previously
will tend to place all the out-of-phase ma-
terial in the surround channel, making
it easily discernible because of its locali-
zauon to the sides and the rear. Azimuth
error is also more easily detected, ap-
pearing as high-frequency information
in the surround channel. {(Detection of
this problem — nearly impossible in ster-
eo monitoring — and its subsequent so-
lution wili prevent loss of high frequen-

Figure 1. Surround sound monitoring
configuration in the remote truck or con-
trol room.

LEGEND
AUDIO PATHS

VIDEC PATHS
TIME-CODE PATHS

TO VIDEO MONITOR

Figure 2. Block diagram of a Stereosur-
round erniccder. (“P" channel refers to a
pannable input, assignable to any loca-
tion in the sound fieid through pan con-
trols on the encoder.)

STEREOSURROUMND ENCODER/DECODER

MIXING

J—

i a1

CONSOLE ——-:—-j—- ENCODER DECODER |
VTR 1', I
! Ly Ay
- MULTITRACK o | ——
TIME CODE ATR TIME CODE

TO 4-CHANNEL AUDIO
MONITOR SYSTEM

Figure 3. Block diagram of a surround posi-production setup. Lt and Ry refer (o the two
encoded channels used for transmission or storage (the “2" in a 4-2-4 system), which can
be listened to directly as a stereo mix. summed for a mono mix or decoded for a surround

mix.

cies in the mono mix.) Furthermore,
unintentional L/R channel imbalances
show up as clearly off-center reproduc-
tion of center-channel audio.

In addition, through the use of a sur-
round encoder, problematic sound ele-
ments can be eftectively repositioned in
the mix, allowing an acceptable result
in stereo and mono, while an exciting
surround effect is available to the rapidly
growing user base of surround-equipped
homes. Figure 3 shows a typical post-
production configuration of a surround
system in block diagram form.

Surround sound
monitoring
provides a better
way to analyze 2-
channel audio
production.

Surround sound systems present all in-
phase information across the front
soundstage, with relative phase materi-
al appearing between the front and back
positions. Fully out-of-phase audio will
appear only in the surround channel,
and will not appear in the mono mix.
(It wili appear in the stereo mix as dif-
fuse, unlocalized or “outside the speak-

ers” sound.) For the in-phase signals,
relative amplitudes distinguish place-
ment among the front three channels,
with equal level (mono) audio directed
to the center channel, and left-heavy or
right-heavy signals sent to the left or
right speakers, respectively.

Overall, the Stereosurround format re-
veals more information about the ele-
ments of a niix to the production team.
Help in this regard is especially useful
on a remote. Beyond providing an ad-
ditional creative palette to producers and
an enhancetnent to those listeners with
decoders. surround sound monitoring
also provides a better way to analyze 2-
channel audio production. This serves
as a fundamental starting point for im-
proved audio performance and produc-
tion on location.

Refersnces

Several excefhant, application-ofriented papars on
the use of surround sound 18chmgues for broad:
cast appear in the Proceadings of the AES 9th In-
lernational Conference, *Television Sound Today
and Tomorrow.” {(Detroit, Feb. 1991.) The following
ar@ particularly recommended:

1. Schulein, R.E. "'Television and A-V Production
Techniques Using the Stereosurrounc Audio Pro-
duction Format.’

2. Goodson, Lany. “Microphone Selecthon and Bal-
ance Techniques for Television, Stereo and Sur.
round Sound.”’

3 Woszczyk, Wiaslaw. “A Review of Microphone
Technigues Optivized for Spatial Control of Sound
in Television.”

4. Allen, loan. “Maiching the Sound to the Picture”’
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DO NOT CONFUSE
CONSTANT CHANGE...

9/8" J-Matic

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

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

L R A Your maintenance. Then, consider the benefits of Panasonic's integrated half-inch
R TR RSRONT technology, which produced the highly refined transport system supporting alt of
Panasonic's video systems: S-VHS, the most versatile, highest quality videotape recording system in its
price range; MIl, the only full NTSC bandwidth, fully featured videotape system priced to beat the best

M M rark.

For more information call 1-800-524-0864
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3/4-inch color under equipment; and D-3, a complete 1/2" composite digital videotape system that offers
state-of-the-art at down-to-earth prices. From image acquisition and production to post and playback, all of
these Panasonic systems are complete and ready to handle every phase of the job, start-to-finish.

Only Panasonic offers a camera/recorder system at every level of production, and only Panasonic lets
you shoot, edit and playback using any combination of MIl, S-VHS, or D-3 that suits your goals. All
Panasonic systems are optimized for inter-format connectivity with industry standard serial protocols and
complete video and audio 1/0s, so integration with existing systems is a snap.

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

H "
Panasonic Communications & Systems Company nmw

Division of Matsushita Electric Corporation of America, One Panasonic Way, Secaucus. NJ 07094
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Continued from page 54

phones are the best solutions to these
problems. A#l standard microphones,
whatever their quoted polar pattern, are
omnidirectional below approximately
200Hz, so directional mics cannot be re-
lied upon to help reduce low-frequency
noise and reverb pickup.

Reduced gain before feedback
when using a PA system

If your talk show remote will have a live
audience of approximately 100 people,
you will probably require some type of PA
system. Most broadcast audio engineers
do not deal with a PA system on a daily
basis, and having to provide a feedback-
free PA in an unknown acoustical environ-
ment {such as a remote at the mall) can
be a problem for even the most experi-
enced engineer.

Acoustic feedback (or “howling”) can be
a problem any time a PA system is used.
To avoid feedback, PA systems must op-
erate 5dB-10dB below the point where the
system becomes unstable and starts to
feed back. This safety margin below the
PA’s feedback point is reduced each time
another microphone is opened. (Again,
multiple open mics are working against
you.) If a PA is being operated at 5dB be-
low the feedback point with one mic open,
the system would feed back if four mics
were opened {same mics, same level), be-
cause the audio mix level would rise by
6dB. In other words, a PA system with one
open mic can deliver approximately 9dB
louder sound reinforcement than the same
system with eight open mics.

PA systems are complex because they
involve the interaction of speakers,
listeners, mics, loudspeakers, amplifiers,
signal-processing electronics and the
acoustical environment in which the PA
operates. It's beyond the scope of this ar-
ticle to completely discuss how these fac-
tors interact. But we can look at the fac-
tors that can be easily controlled on a talk
show remote.

It may come as a surprise that the fol-
lowing three factors most affecting the
amount of gain you can get from a PA
have nothing to do with what type of mic
or loudspeaker is used:

1. Distance from speaker's mouth to a mic
(decrease it).

2. Distance from a mic to the closest loud-
speaker (increase it).

3. Number of open mics {reduce it).

Keeping in mind the general rule that
a 10dB increase sounds approximately
twice as loud, how can you get more gain
from your PA? (The following gain calcu-
lations are theoretical predictions, and
may actually be less because of acousti-
cal conditions.) First, reduce the distance
from the speaker to the mic. Moving the
mic from 12 inches to six inches away pro-
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DECREASE MIC-TD-SPEAKER DISTANCE
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INCREASE MIC-TD-
LOUDSPEAKER DISTANCE

Figure 4. A PA system's gain before feedback can be increased by following these three rules.

PROBLEM

SYMPTOMS

SOLUTIONS

Caomb fifering

Excassne ambisnt
nese and revarb intelligibility
Reduced gain

before feedback systemn is loud

b hear

Hallews, thin audio

Loss of clarity and

Feadhack belora

anough for audiance

= Minimize MO

= Observe 3-to-1 rule

* Minimize MO

* Minimize source-to-mic
distances

* Mirnirmize MO

= Minimize source-to-mic
distancas

» Mamimize mic-lo-loudspaaker
distances

Table 1. A summary of muitiple open-microphone problems and their solutions. (NOM = num-

ber of open microphones.)

vides approximately 6dB more gain (based
on the Inverse Square law). However, mov-
ing the mic from 12 inches to one inch
away provides about 20dB more gain.
Once again, a headworn mic delivers a
distinct advantage.

Next, consider the mic-to-loudspeaker
distance. Moving the loudspeaker from six
feet to 18 feet away from the closest mic
can provide as much as 10dB more gain.

Finally, reduce the number of open
mics, When using an automatic mixer for
this, NOM attenuation helps by slightly
lowering the mix level whenever a new
mic is activated. In this respect, you are
assured that if the PA is set up so that it
doesn’t feed back when any single micro-
phone is activated, the PA will remain
feedback-free if al/l the microphones are
activated {assuming level, mic type and
mic-to-loudspeaker distance are relative-
ly equivalent for all mics).

There is a popular belief that unidirec-
tional mics prevent feedback. Although
they may help, they are not a complete
safeguard. To get the most gain from your
PA, use the three factors illustrated in Fig-
ure 4. And if you have a choice, an om-
nidirectional mic at three inches from the
speaker will always beat a unidirectional
mic at 12 inches. The omni’s lower sensi-
tivity to plosives (“p-pops”), wind noise,
handling noise and proximity effect {(bass
boost at close range) and its typically low-
er cost make it preferable in almost any

www.americanradiohistorv.com

case where close miking can be used.
Directional mics only become helpful
when mic-to-source distances are neces-
sarily large or where proximity effect is
desirable.

As with using multiple open mics, prop-
er PA operation is loaded with technical
challenges that must be handled in order
to provide broadcast-quality audio. Each
could easily fill a chapter in a remote au-
dio textbook. This article has focused on
the first link in the remote signal chain,
the use of multiple microphones, because
it is typically the least understood and the
most overlooked factor.

It's a wrap
Table 1 presents a review of the three
main problems faced by a remote crew on
location with a multi-mic event. In the so-
lutions column, notice how often the is-
sues of NOM and source-to-mic distance
occur.
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Any microphone you own is
now wireless.

The ingenious H185 “plug-on” transmitter converts any hand-held, shotgun, lavalier or boundary layer mic
with an XLR connector to wireless operation. Constructed of durable machined aluminum, the H185 is built to thrive in
the tough world of broadcast. Shock-mounted crystals minimize breakage caused by dropping or careless handling.
A self-adjusting battery compartment accepts any alkaline battery. A precision, spring-loaded microphone coupler
assures a secure, noise-free fit with any XLR jack. Build-in LEDs provide accurate audio level monitoring and battery
status information.

For television ENG . . .

The compact CR185 receiver was designed for “'on-camera’ use, and is
the perfect match for the H185 for ENG and EFP work. Narrow band filter-
ing, high sensitivity and high intermod rejection make the CR185 receiver
the best in its class. Audio output is balanced via a rear panel XLR jack.
The CR185 operates from an alkaline 9 Volt battery or externat 12V DC
with either polarity. This is the receiver that will keep working when the
others fail.

For radio station remotes . ..

Two standard sized receivers are available for use with the H185 in the
studio or in remote locations. The R185 receiver combines a “bullet proof” o
front-end with narrow band crystal filtering and ultra-stable oscillators for AR R T (o
unmatched sensitivity, selectivity and stability. The DR185 is a dual receiver ] [
diversity design utilizing two R185 receivers in a maximal ratio combining
configuration for the most effective reduction of drop-outs available. These
receivers operate from 110V AC or 12V DC and will perform reliably in the
most difficult RF environments.

L :ctrosonics wireless systems are presently in use at hundreds of television stations across the US and
have become the standard choice of motion picture sound mixers everywhere.

Call for more information! LECTROSONICS, INC.

800-821-1121 581 Laser Rd. NE = Rio Rancho, NIV » 87124
(505)892-4501 = FAX(505])892-6243

Made in the USA

Circle (29) on Reply Card
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Intercom systems

Comparing 2- and 4-wire type intercoms highlights
their similarities and their differences.

By Dave Richardson

The Bottom Line

The coordination needed for
a successful production proj-
ect requires communications.
Two types of intercommunica-
tions are available — the par-
ty line and the matrix. Al-
though the party line provides
sufficient communications ca-
pabilities for some facilities,
the matrix, operating under
digital control, offers the func-
tions of the party line in addi-
tion to other advantageous
modes. For installations with
party line systems, interface
products are available that al-
low the older equipment to

be tied into a digital matrix. S
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When digitally controlled matrix inter-
coms were first introduced, reliability was
not high. Some operated satisfactorily, un-
til an electronic fault in the central matrix
or disk drive disabled the entire system.
These failures prompted 2-wire party line
systems with multiwire, subsystem ar-
chitectures as an interphone standard.
Electronic redundancy and microproc-
essor control have been integrated into to-
day’s digital 4-wire systems. As a result, fa-
cility planners now view digital matrix
systems more favorably, a trend found in
large facilities as well as smaller studios,
which once relied on extended multicon-
ductor cabled 2-wire intercom systems.

2-wire vs. 4-wire

A 2-wire intercom circuit transmits and
receives audio on two wires. This format
is party line (PL) by nature, with each sta-
tion attached to one multiple conductor
cable. Communication may be half or full
duplex. Other features may be introduced
by adding subsystem modules to achieve
functions, such as point-to-point, interrupt-
ed fold back (IFB), isolate (ISO), group
presets and relays.

A 4-wire intercom circuit transmits au-
dio on one pair of wires and receives on
a second pair. This format is point-to-point
and can be pictured as a star configura-
tion — each station connects to the cen-
ter through its own multiconductor link.
Instead of subsystems to achieve different

Eichardson is a_syslems engineer w_ilh the Telex Interco_m
$ystems Group, RTS Division, Burbank, CA.
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functions, the centra! microprocessor and
software permit the system to be dynam-
ically configured for different types of
communication.

Audio signals carried by either system
structure individually should be of suffi-
cient gquality for on-air work, if the neces-
sity arises. Some applications do use the
intercom for program audio. However,
when the two structures are brought to-
gether, problems can arise. In particular,
the quality of 2-wire equipment can ex-
hibit degradation from 4- to 2-wire con-
version hybrids used in the 2-wire station.
Also, audio operating levels may be differ-
ent from one brand and system to anoth-
er. Some means to compensate for differ-
ing house reference levels is necessary.
Despite these points, facilities with in-
stalled 2-wire beltpack circuits can enjoy
the best features of 2-wire and 4-wire for-
mats by integrating a digitally controlled
matrix 4-wire system.

Multifunction 2-wire intercom systems
require distributed subsystems for each
task. This means that several multiconduc-
tor cables (one for each subsystem) must
be pulled throughout the facility and con-
nected to the subsystem modules at each
system control panel to achieve the
desired communications features. (See Fig-
ure 1.) Today, the cost of such cable can
be significant.

A digital 4-wire system uses one central-
ly located control matrix. The matrix
switches a number of audio inputs to a
varying number of outputs and uses one
multiple conductor cable to tie the cen-
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The third planet from the sun.
It's where Harris Allied is
making a world of difference in
the broadcast industry.

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

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

You have the best radio
studios. radio and TV RF

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

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

Circle (30) on Reply Card

Harris Corporation, 1991
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Here's
The Oniy
Location
Harmns
Allied
s;lstems
-1 Are At

- Work.

high standards.

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

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

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

Harris Allied Systems.

a HARRIS
%44 LLIED —

Tetevision and Sateliite Systems: (60€} 572-6880
Radio and RF Systems: (217) 222-8280
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2.WIRE STATION

PARTY LINE IF8 IS0 POINTTO-POINT
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Mic

CH
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SPEAKER

'an
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Figure 1. A 2-wire master station features six PL. four IFB, six ISO and 10 point-to-point circuits:
overall. 200 wires per station interconnect the four sepurate subsystems. The digital 4-wire sta-
tion with 16 PL, 24 IFB, 16 SO and 50 point-to-point circuits uses 6-wire cable that connects from

the station to the central matrix.

trai unit to each control panel. Setup and
system programming for the matrix is ac-
complished through a PC/terminal unit.
The inputs are sources. while outputs are
destinations. An input/output pair serving

one physical location in the facility con-
nects to a port. Inside, the microproces-
sor digitally directs communications
through the matrix according to the stored
setup data. Each control pane] can be as-

signed all or certain functions. The traffic
manageient can be compared to an au-
dio routing switcher. Although routers use
only l-way paths. the intercom matrix
must accommodate 2-way paths and de-
velop the various forms of communica-
tions — PLs, IFBs. group presets. 1SOs and
relays.

A feature of many digita! 4-wire systems
is that every control station may access
any form of communication during initial
setup of the system from the terminal or
from a control station panel, if the panel
contains a keypad. Any position has the
potential to access IFB, 1SO, point-to-point,
PLs. group calls and relays without sub-
systein modules.

The case for 2-wire

One reason studio control operators pre-
fer an extended 2-wire intercom is a sub-
conscious panel differentiation. With a
separate module used for every form of
cominunication, a director’s station may
have separate panels for PL, I1SO. point-to-
point and IFB control. A minimal link ex-
ists between the control stations and sub-
systems as an unswitched or hot micro-
phone and a speaker that appears on one
of the added panels. In the heat of a pro-
duction, the director knows what panel
does what, and may quickly access IFB to
a specified talent.

In contrast. a digital 4-wire control sta-
tion emulates each form of communica-

DESTINATIONS
1 |2 |3 J|a [5s |6 [7 {8 |9 |10 |11 (12 [13 |14 |15 16 17 18 19 |20 |21 |22 23 |24

Master Control 1 [x XL X |P [
Switcher 1 2/ X | [Xx |[X |DL SLoIL
Audio 1 3 DA |X X [ [n
Video 1 4| X | SL |
Switcher 2 5|X DL |X % 'SL
Video2 6 |
Audio 2 7] X
Post-Switcher 1 8 X
PostAudio2 9 X
Post VTR 0] | X |x

«» Telecine 1 X X X X |X s JT ) ] N

§ Video Art 12]  Ix X x-cp)mECT ACCESS

g -Sraphics 13.x X X D - DYNAMIC PARTY LINE

@ StliStore 14 /X X X S - STATIC PARTY LINE
TitlerCharGen 15 X [X | [X | Fli l;ELAY
FUE L JE 1X_X A X 4 { L - LISTEN KEY |
VTR 384 17 [x_|x X X | A - PERMANENT ASSIGNMENT (ON OR OFF) |
Mantenance 18 [X X X i DESTINATION NUMBERS AT TOP
G oy _sList L ' CORRESPOND TO SOURCE NUMBERS
PL2 20| | |SL | AT LEFT
PL3 21 | ]
Video Control 22 | X XX
Cameras 23 [SL SL SL |SL | g -
Program 1 24/A A A | (A A
Program 2 25 (A A A A

Figure 2. This purtially completed source/destination diagram will show all attributes of the intercom system, including matrix size and types
of stations required and how marny of them will be assigned in the matrix controller for most upplications.
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dard size is achieved with more matrix
frames and controllers. Expanded versions
of matrix intercoms also may require ad-
ditional ancillary equipment.

Point-to-point

A digitally operated matrix, in its sim-
plest form, provides instant point-to-point
communications between ali control sta-
tions attached to the matrix, Direct access
occurs when a caller depresses a talk key.
At the destination panel, a tally indicator
displays the origin of the call, and the call-
er is heard in the destination speaker or
headset. The destination hears the call
hands free. No one else on the matrix
hears the conversation. The destination
may establish a return point-to-point call
in reply. Point-to-point operation usually
does not involve listen keys.

One common use of point-to-point com-
munication is for roll tape commands from
the technical director to the tape room.

Party line

The PL connection is the hallmark of 2-
wire systems. Four-wire systems can cre-
ate multiple PLs dynamically through the
central matrix. A dynamic PL uses vari-
ous 4-wire ports and may be restructured
rapidly. Any 4-wire port of the matrix may
be part of a dynamic PL. including any
control station (master station) attached to

the matrix and other devices, such as a
telephone interface or a group of
beltpacks.

Unlike a 2-wire master station PL (each
master station accepts the same PLs on
each talk and listen key), a digital matrix
permits any PL to be assigned to any key
on any station.

A static PL uses an external 2-wire loop
and may contain a number of 2-wire belt-
packs or user stations. They are static be-
cause they cannot be modified by the ma-
trix microprocessor. A static PL enters the
matrix through a 4-to-2-wire converter or
interface. Larger 2-wire systems have a
number of 2-wire circuits, which are as-
signed to users from an outboard source
delegation panel.

If only a few beltpacks are required in
the system. the 4-wire variety may be
used. Such beltpacks connect directly to
the matrix, eliminating delegation panels
and conversion interfaces. If directly con-
nected. the 4-wire beltpacks can be used
on dynamic PLs under digital control.

By definition, a PL involves a talk key
and a corresponding listen key (or volume
control on beltpack). It is a conference line
with many users talking and listening on
the same channel. This is a setup for day-
to-day operation in the control room and
studio. A visual tally indicator is seldom
used on PLs unless a special call signal op-

tion provides a signal tally to all members
of the PL circuit simultaneously.
Sometimes, listen keys can be used to
create a selective PL. A selective PL is
created at each station. When the system
is configured, the listen keys on the con-
trol panels are assigned to those destina-
tions to be eligible as members of the
selective PL. Each operator then selects
the points of the PL by choosing appropri-
ate listen keys. The operator may address
all members of that PL by using the group
call preset feature, or may program a lis-
ten button to monitor a predefined group.
The selective PL allows the operator to re-

'move non-critical points quickly.

Because listen keys are part of the PL
function on control stations, it is possible
to miss a call if a listen key was not
depressed at the time of the call. Converse-
ly, a point-to-point call always gets through
to the destination.

IFB

The IFB circuit, used in virtually all TV
facilities, is usually a I-direction audio cue
to on-air talent. The signal interrupts a
predefined audio source. such as progran
audio. to inject a directive from the direc
tor, producer or audio. In its simplest form.
IFB uses an earpiece, an external head
phone box (to permit the talent to contro
the audio foldback level), a program

This compact yet powerful 11 kW FM transmitter receives
your high quality audio and transmits it with the same -
quality provided by your compact disc. Combining
efficiency with outstanding specifications provides your
station with another competitive advantaqe.

All Continental transmitters come standard with a 2 year
limited parts warranty and 24 hour technical service via
phone. Leasing packages ate available upon request.”

Contact your local Continental sales manager to get
information on increasing your competitive advantage.
“n

fa
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r
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Figure 3. A dynamic PL. may include static PLs. Although connections among the 2-wire units themselves cannot be changed, the relationship
between the 2-wire group and other entities of the system can be changed dynamically.

source and a control station. A common
IFB application is the live TV newscast
where a director wishes to advise the tal-
ent that a cut-in is starting,

Another form of IFB uses a stereo head-
set {interrupt and non-interrupt foldback
with on-air mic), two programs (one to
each ear), an external amplifier box with
two volume controls and a control station.
This type of IFB is commeon in live sports
events where many on-air talent personal-
ities may be physically located on a play-
ing field or near a race track. In a setting,
such as the Olympics, as many as 80 IFB
circuits may be required for the TV pro-
duction.

IFB works best when it is not used. Tal-
ent can be distracted from overuse of IFB,
s0 it is wise to confine IFB usage to neces-
sary communications only, Consequently,
a means to restrict the number of people
who can simultaneously access the talent’s
IFB circuit is advisable, If two controllers
{for example, director and audio) attempt
to cue the talent at the same instant, the
system can be tailored to allow only the
director to be heard in the talent’s
earpiece.

Another feature of a digital matrix sys-
tem is the ability to inhibit any control sta-
tion from acquiring IFB circuits. This func-
tion prevents the accidental engagement
of IFB by a user not related to the produc-
tion or authorized to use this function.

Many self-contained IFB systems are
available today, but a digital 4-wire matrix
permits flexible and interesting variations.
One type involves a programmed listen
key on the contro! panel to facilitate
preshoot setup on remote productions.
The director may elect to hear the talent’s
comments just prior to the shoot on a
dedicated telco or microwave channel by
using a control panel listen key. When the
production begins, the director deactivates
the listen key, reverting to the normal IFB
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talk key to cue the talent.

ISO

The 1SO circuit is an interrupt that
reconfigures one type of 2-way commu-
nication to another. A destination station
is removed from a PL to establish a point-
to-point channel between two locations.

1SO is common between video and cam-
era operators. By depressing the select
key, the video operator automatically
switches a camera circuit from its assigned
PL. to permit the video and camera oper-
ators to communicate without interfer-
ence, At the end of the conversation, the
camera is returned to the PL. The same
function is often requested by producers
who want SO capability at their intercom
station to talk privately and creatively with
an 1SO'd camera.

In some 150 systems, a listen inhibit
mode removes the caller and the destina-
tion from the communications net. Sub-
sequent calls to either location on the 150
channel are disabled. More often, howev-
er, the calling station continues to receive
and monitor audio from the entire grid at
that station, thereby not completely isolat-
ing the operator from the rest of the TV
studio.

Relays

Relays are not really a form of commu-
nication, but they have become essential
in intercoms. They may key the PTT of 2-
way radios, activate telephone lines, mute
speakers, light indicators and activate ring-
down circuits. Relays are assigned to talk
and/or listen keys and may be globally set
for all or some inputs, or just one (station).
The number of relays in a system usually
depends on the size of the system.

Paging

The page feature can be a simple func-
tion that provides all-call general paging
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to control stations from any other control
station. The digital matrix expands that
premise by creating zones or group calls.
Stations in each group are predefined at
the terminal, Although one group call may
page all stations, another one may page
only those stations in the tape room. The
ability to page may be assigned on a key-
per-key basis.

A variation on paging uses a visual tal-
ly to predefined stations, while the caller’s
audio defaults to an overhead speaker.
The listener, hearing the page, returns to
the station, sees the identity of the caller,
selects the caller's audio and continues the
conversation privately. Subsequent pages
continue through the overhead speaker.

Making a choice

In order for the intercom to keep your
crew and talent in touch, you must deter-
mine your needs, wishes and budget limi-
tations. Today's intercom systems offer var-
ious architectures and features. In ana-
lyzing the forms of communications for a
system, it is important to note that there
are numerous quantities of fixed assets,
and under normal circumstances a sys-
tem’'s standard configuration will prove
sufficient. Custom systems and special soft-
ware may be provided by the manufactur-
er on a case-by-case basis, if an increased
number of fixed assets is necessary.

Although analog 2-wire intercoms will
continue to carry basic communications
for many production facilities, digitally
controlled matrix systems offer a range of
flexible alternatives. By integrating vari-
ous forms of communications features, the
matrix system can make the difference be-
tween confusion and a successful produc-
tion session.
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Building fiber-optic
transmission systems
=z

70

Photo courtesy of ATAT Bell Laboratories.

The Bottom Line_

Although fiber-optic cable
offers superior performance
and installation factors, it still
carries the stigma of being
expensive and difficult to
handle. This 3-part series was
designed to remove much of
that confusion.

The concluding part of this
3-part series completes the
discussion of using fiber in
video and broadcast
applications. Combined, the
series debunks the old,
mistaken adage that fiber is
only for telephone companies.

To the manager, an
important advantage of fiber
is the ease with which
expansion can take place. If
your facility is planning to
upgrade, consider carefully
the advantages afforded by
this proven technology.

To the engineer, youd better
understand how to use fiber.
You need to know how to
design fiber systems, install
the cable and repair it when
it's broken. Tomorrow's HDTV
and high-speed data
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The advantages of fiber outweigh the complex design

By Brad Dick, editor

applications will rely on this
technology. Don't be left in
the dark — learn about fiber

optics now, S

As fiber-optic cable growth accelerates
into video and broadcast areas, technical
managers must increasingly understand
the technology. Today, fiber's excellent
performance, reasonable cost and ex-
tremely high signal-carrying capacity
make it the cable of choice for many ap-
plications.

In the concluding part of this series, we'll
look at three areas important to the over-
all facility design: cost-performance trade-
offs, evaluating competitive products and
common misconceptions of fiber.

Cost-performance trade-offs

Let’s look at three of the most common
cost comparisons that can be made with
regard to fiber. First, we'll compare the
costs of two major cable designs — the
breakout and MFPT designs. This aspect
of system design is often misunderstood
by end-users. In fact, it can have a major
affect on the overall cost of the installed
system.

Second, we'll compare the costs of differ-
ent fiber types. Many new users don't re-
alize that there are different types of fi
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process. This is the conclusion of a 3-part series.

ber. The selection of fiber affects perform.
ance as well as cost.

The third area that will be examined
centers on cost-based optical performance.
Although this aspect may be obvious on
the surface, there are several important
design considerations that should affect
your overall design and cable-purchasing
decisions.

Comparing cable styles

The two major competing designs for
data and video applications are the break-
out and the loose tube, multiple fiber per
tube designs (MFPT). The basic differences
are visible in terms of cable cost and in-
stallation cost. The MFPT design has a
lower cost-per-fiber per meter than does
the breakout design. This is a direct result
of the differences in the designs and the
manufacturing processes. However, the
MFPT cable has a higher installation cost.
It's important to keep in mind that instal-
lation cost means more than the cost of
installing the cable in the duct or conduit.
It also includes the cost of preparing the
cable ends so connectors can be installed.

When using the breakout design, the
user needs to remove the outer jacket(s)
and, if present, the armor. The subcables
provide protection for each fiber. Because
of the protection, no special equipment is
required at the ends of the breakout cable.

However, when using the MFPT cable,
the user must remove the outer jackets,
remove the blocking materials and expose
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the bare fibers. This preparation is a labor-
intensive process. In addition, special
equipment is needed to protect the frag-
ile fibers from breakage. The labor costs
and extra equipment required at the end
of the MFPT cable can result in a higher
total installed cost than that required for
the breakout design.

Let's work through two different ana-
lyses: one for low fiber counts (12 or few-
er fibers per cable) and one for a high fi-
ber count (24 fibers per cable). The first
analysis is fairly old, because it is based
on 1986 data when most data applications
used low fiber counts. The second analy-
sis was developed on today's designs,
which often rely on higher fiber count
cables.

To review the two cable designs, see the
November 1991 issue, page 82, Figures 5
and 6. Comparing the costs of the break-
out design to those of the MFPT produces
the ratios shown in Table 1.

The important fact gathered from Table
1 is that an MFPT cable is the least-
expensive design. Note also that the sec-
ond lowest-cost design, the SFPT cable, is
25% to 80% more expensive than the
least-expensive design. Table 2 shows the
total installed cost savings and break-even
distance for the MFPT design.

A more realistic case is that of a 24-fiber
MFPT gell-filled cable. The data and re-
sults are summarized in Table 3. This com-
parison shows thal breakout cables will
have lower installed costs for distances be-
tween 989 feet and 1,889 feet. Above
these distances. the MFPT has a lower to-
tal installed cost.

A basic guideline to follow is if you are
using plenum-rated FO cables, evaluate
the cost advantages of the MFPT designs.
The savings from the use of the MFPT de-
signs over other designs are larger for
plenum-rated cables than for the general
usage cables, which were used to develop
the data in Tables 1-3.

Evaluating competitive products

Once you've completed the hasic design
steps, you'll realize that similar products
are available from different manufactur-
ers. You may want to perform some basic
tests on samples to see how well the ca-
ble will work within your environment.
o Uniformity of attenuation. One of the
attributes that can be used to evaluate ca-
bles is uniformity of attenuation. Although
this is not universally included in cable
specifications, there are some situations in
which this attribute can become impor-
tant. If jumper cabies are to be cut from
a longer length of cable and used in a sys-
tem with a total optical power budget
close to the limit of the optoelectronics,
non-uniformity in the longer length can
result in high-loss jJumpers. In such cases,
uniformity of attenuation can be specified.
A typical uniformity specification is: at-

No. of
fibers
2
[¢]

12

MFPT

—_ -

Single Fiber
Break-out Loose Tube
1.25 —
18 1.75
158 143

Table 1. Ratio of costs in three cable designs. Note that MFPT is sel to one. The breakou! and
SFPT designs appear then as ratios of increasing cost over the MFPT design.

tenuation shall be uniform with no local
losses greater than 0.1dB.

* Microbend sensitivity. Microbend sensi-
tivity can be easily tested. Connect a sec-

Coming in February...

The 199 2;’
Winter and Summer Olympics
Special Supplen_leilt

tion of cable to a power meter and stabi-
lized light source. Now bend the cable. If
properly designed and manufactured, the
cable will show no change in power trans-

Continued on page 74

The February issue of

wa Broadcast Engineering magazine will

provide the industry’s first in-depth

coverage of technology behind the' 1992

Winter and Summer Olympic Games.

From France to Spain, BE staff and

experienced correspondents combine to

provide you with a first look at how the games

are produced and delivered. We’ll show you inside
scenes of how the world's two most prestigious

athletic events are captured and relayed

to millions of viewers
around the world.
Special feature
articles

include:

¢ Debut for D-3

* NBC Faces the Spotlight
* CBS Covers the Winter Games
* Barcelona — The Worlds’ Biggest Remote

Look for the Olympic supplelhent in your February
issue of Broadcast Engineering magazine.
Photo courtesy of GTE Spacenet
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editor, consider this your wake-up call.

The BVE-9100 also lets you store switcher data. audio mixer data and digital
color correction information in an EDL. So revisions are quick and accurate. And its
advanced software option gives you on-line trace, quick trace and 16 muflti-EDL's. 1t also
has automatic time track capabilities — even context-sensitive and slow-motion matching.

For more Information on the BVE-9100, call us at 1-800-635-S '- NY. ext. 772.

And find out why this is not just another editor to yawn over.
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Continued from page 71
mitted until the cable is bent to below its
minimum recommend bend radius.

» Consistency of stripability. This is an im-
portant characteristic for tight tube de-
signs, and one that can be easily checked.
Using the proper buffer tube stripper,
repeatedly remove the buffer tube from
the fiber. The best-made cables (in terms
of stripability) will be those that consistent-
ly allow stripping without fiber damage
on the first attempt. Poorly made cables
will be those that frequently break during
the stripping process.

¢ Ease of jacket removal. The ease with
which the jacket can be removed from the
cable varies among manufacturers. Ex-
perience shows that cables with rip cords
take much less time to prepare for con-
nector installation than those without rip
cords.

Cables with the same design from differ-
ent manufacturers usually have subtle
differences. These differences can impact
the overall price and the ease and total
cost of installation.

Some cables use fiber glass rods as a
partial replacement for Kevlar as strength
members. Using fiber glass lowers the
manufacturing cost without a reduction in
strength. However, fiber glass cable should
not be used for jumper cables because the
fiber glass does not always survive when
crimped in a connector.

Using fiber glass
lowers the
manufacturing cost
without a reduction in
strength.

Many cable products use fiber glass ep-
oxy rods as strength members instead of
steel. These products will have slightly
higher costs (approximately 5%), but do
result in an all-dielectric design. These
types of cables allow for more flexibility
in replacement because the NEC require-
ments are less restrictive for all-dielectric
cables than for those using conductive
components. For this reason, the fiber-
optic cable industry has evolved to almost
complete use of dielectric strength
members.

Another advantage of fiber glass epoxy
rods is the lack of memory. Cables with
steel strength members can retain a per-
manent set after being bent. Although this
is not a major problem during installation,
a memory can allow inadequately expe-
rienced installers to damage cable during
installation.

A drawback to the use of fiber glass ep-
oxy rods as strength members is the in-
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creased rigidity of the cable. This in-
creased stiffness can make installation
more difficult, especially in long pulls or
in conduit systems with many bends.

A few cables use wire rope instead of
steel as strength members. Wire rope pro-
vides the same temperature range of op-
eration with improved flexibility and a
lack of memory.

Cables can be jacketed with a variety
of materials. The material choice impacts
cost, installation ease, abrasion resistance
and other factors. Polyvinylchloride (PVC),
polyethylene (PE) and polyurethane (PU)
materials are the most common jacketing
materials. PE has the highest abrasion re-
sistance of the three. PE and PU have good
cut-through resistance. PU is more flexi-
ble than PVC, although PVC has adequate
flexibility for most indoor installations. PE
jacketing tends to produce a stiff cable and
is normally not used for indoor applica-
tions. A PU cable, however, has a high
coefficient of friction, making installation
difficult when used in long pulls.

Fluorocarbons and plenum-rated PVCs
are the two types of plenum-rated cables.
The fluorocarbons are stiff and more ex-
pensive than the plenum-rated PVCs. The
increased flexibility results in better ap-
pearance of the latter after installation, be-
cause tight bends can result in permanent
deformation of fluorocarbon jackets.

The MFPT cables with stranded loose
tubes are manufactured using two differ-
ent processes. One process results in the
buffer tubes being stranded in one direc-
tion around a center strength member of
fiber.

The second method uses a counter-
rotating process for both fibers in the buff-
er tube and for the buffer tubes. This
counter-rotating process twists the fibers
first in one direction and then in the oth-
er. The advantage of this process is a
reduction in preparation time, because the
fibers and buffer tubes are easier to un-
twist during preparation of the cable ends.

Recent developments

One recent development is the use of
cables containing fiber and copper con-
ductors. Many data communication users
are installing such hybrid or composite ca-
bles. This practice can reduce the total in-
stallation cost, even if the user has no spe-
cific need for the copper. The most
common version of such hybrid cables

contains two tight tube subcables. Al-
though the fibers can be either multimode
or single mode, the multimode designs are
specified more frequently.

Toxicity is becoming a major concern
for standard organizations and users, Ex-
pect to see continued development of
standards and halogen-free cables. At this
time, however, no plenum-rated halogen-
free cables are available.

How many spares?

Most users of fiber optics discover that
their needs increase with time. Therefore,
it is necessary to install more fibers than
initially needed. Three techniques are
used to determine the number of spare
fibers to install. The first technique is to
accurately estimate the growth needs of
your facility. This is a difficult process to
perform accurately.

The material choice
impacts cost,
installation ease,
abrasion resistance
and other factors.

Anyone who has built a broadcast or
production facility has faced the arduous
task of predicting the future with respect
to interconnect needs. Many of us have
failed in this regard, because it's almost im-
possible to know what's going to be
needed in two, let alone five or more,
years away.

The second technique is to use an in-
dustry rule of thumb, which was devel-
oped by telephone companies. 1t requires
the installation of two to three times the
number of fibers required. The current in-
dustry ratio is approximately three.

The third technique is to use the cost of
cable installation to calculate the mini-
mum number of spare fibers. A mathemat-
ical technique for determining the mini.
mum number of additional fibers in the
cable will be equal to the cost of install-
ing an additional cable in the future.

This estimating technique can be used
as a guideline. However, don't use it as a
strict decision-making rule, because it
doesn't take into account a number of
business factors, such as the future value

Break Even 5 Sawved per

No. of fibers _Distance, m _Lgoom
2 131114 § 190-5 219

& 5669 $ 680-% 803

12 31487 52048 - 52,417

Table 2. Payback distance for MFPT designs. The distance at which an MFPT design results in
an equal or lower cost varies, depending on the number of fibers in the cable. The more fibers,
the shorter the distance at which the MFPT cable becomes more cost-effective.
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Difference in cost/fiber-meter. ,...... 8 021 018 0.11 .11 0.13
NocaE B w o e e 24 24 24 24 24
EXTRA COSTS OF MFPT. ........... 8

Labor cost to Install . | T 3B0.16 38016 380,18 380,16 190,08

e s atcableEnds .. .ciaiaia e B0 960 960 T20 T20

T o | e e e s R e DR . 28 28 28 28

T T B0 &0 a0 a0 BO

Loose lube cable to slide over fibers . i T2 Fif 72 T2
TOTAL PREPARATION COST OF MFPT 31.220.16 531.520.18 $1.520.18 51.280.16 &1.062.08
Break even distance = m oz i3 5To AR5 3440

it 8% 1,288 i G085 1.581 1,117

Specifics of comparison

WERPT oo geq e e e s g TR el gal-fillad gel-filled gel-filled no gel

Standard cost case? . ... ... .0 0a. e Vg yas yas yes low-cost caza

Table 3. Comparison of MFPT and breakout cable costs. Using 24 fibers as the design criteria, the total costs for both cable types ure summarized.
The costs are those required to prepare the cable for connector installation. Actual connector installation will be the same for both cables, and

is therefore not shown.

of dollars spent now.

Minimum number of additional fibers=

7 (Installation Costs/fi)
{additional cable cost/fiber/foot)

One strategy currently being used is to
install cables containing single mode and
multimode fibers. By multiplexing multi-
mode signals onto single mode fibers, you
will be able to increase the bandwidth ca-
pacity and free the multimode fibers for
new uses.

Common misconceptions

Because fiber-optic cables contain glass
fibers that are approximately the size of
a human hair, many assume that the ca-
bles can be easily broken. This is not the
case.

Evidence of the ruggedness of these ca-
bles comes from several sources. In one
company's training laboratory, students
were required to practice installing cables.
The students were instructed on how to
abuse several fiber products in an effort
to see how rugged the cables were. The
abuse involved subjecting the cables to in-
stallation loads, bend radii and to crush
loads in excess of the limits stated by the
manufacturer.

In more than 20 courses involving more
than 193 students, no student was able to
break the fiber in one loose tube-designed
cable under the above conditions. Some
cables were broken, but only when the ca-
bles were subjected to conditions that vio-
lated the bend radius or maximum instal-
lation loads.

Do you need a premium cable?

Some new fiber-optic cable users are
tempted to buy or accept a sales argument
to buy more performance by paying a
premium price. In some cases, this is a
smart decision. In other cases, it's a waste
of your resources. Let's examine two char-
acteristics — bandwidth-distance product

and attenuation rate — to see when premi-
um performance at a premium price does
and does not make sense.

Buying a premium bandwidth-distance
product makes sense only if the design’s
effective bandwidth actually obtained is
not in the flat region of the effective band-
width-bandwidth distant product curves.
Once the effective bandwidth is in the flat
region, it is possible to pay 100% more for
a modest 10% improvement in effective
bandwidth. Because this ratio is unfavora-
ble, it does not make sense to pay premi-
um price, unless the additional bandwidth
is absolutely needed.

Buying a premium attenuation rate
product makes sense as long as the prop-
er design steps have been taken. There are
two common arguments in favor of buy-
ing a premium attenuation rate at a premi-
um price.

Forward-thinking
engineering managers
will increasingly look

to fiber-optics for

solutions to their
problems.

The first argument is that it provides ad-
ditional margin for splices and additional
connectors, which may become necessary
in the future. This argument is not valid
in situations in which excess or unused
margin already exists. For instance, if the
optical power budget from the optoelec-
tronics is greater than 16dB, and if the op-
tical power actually consumed by the ca-
bles, connectors and aging margin is only
8dB, there is already 8dB of optical mar-
gin. Paying for more expensive ([low] rate
of attenuation} cable does not make sense
in this particular situation.

www.americanradiohistorv.com

The second argument is that such an ap-
proach provides for expansion beyond the
initial system design limits. This argument
is valid only if a design study shows that
the purchase of the low-loss cable allows
the network to reach the new limits {for
example, a new building). If the low-loss
version allows the cable to reach only one-
half or two-thirds of the distance between
the two buildings, a signal regenerator will
be needed. If so, it should be placed in-
side the first building anyway, which
negates the need for premium attenuate
rate cable. The key point in both of these
examples is that a design study needs to
be done in order to justify the use of
premium fiber.

What’s next?

The use of fiber will continue to increase
as video and data signals require addition-
al bandwidth. As data transfer speeds in-
crease and the resolution of video signals
increase (HDTV), fiber will become the ca-
ble of choice.

As you examine the next phase of
growth for your facility, consider careful-
ly the possible use of fiber. It has many
advantages: high signal-carrying capaci-
ty. small size, ease of installation and cost-
effectiveness.

Forward-thinking engineering managers
will increasingly look to fiber-optics for so-
lutions to their problems. Don't limit your
facility’s future options by using old-style
technology.

Editor’s note: Tnis article is based on the publication, *How
to Specify and Choose Fiber-Optic Cables, by Enc Pear-
son. president, Pearson Technologies, Acworth, GA. Be-
cause of the limited space available. not all of the factors
related to FO system desigr. can be covered here. Readers
may wish to consult the above publication for additional de-
talled information on the design process.
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1991 Annual Editorial Index

For your convenience, the following pages contain a
listing of all editorial columns and features appearing
in the 1991 issues of Broadcast Engineering.

January

Theme: Broadcasting from the
Field

Editorial (page 6)

® A show in transition

("90 SMPTE conference suffered from econ-
omy, New York and Javits Center; indica-
tions for Toronto in '92 look good.)

FCC Update (page 8)

¢ FM translator standards tightened.

¢ Community of license rule clarifications.
* FCC proposes children’s TV rules.

Strictly TV (page 10)

® What does my video really look like?
(Part 1)

(Tutorial on video signals, components and

their interrelationships and levels.)

re: Radio (page 12)

®* We're legal...(Aren't we?)

(FCC rules on EBS, tower lighting and re-
mote-control points should be read and
understood. Responsibility and compliance
are needed.)

SBE Update (page 14)

® Suggestions for expansion of Ennes Foun-
dation board, education and job place-
ment services.

® Session for women in broadcast engineer-
ing offered.

¢ Certification expanded with arrangement
between Defense Department and SBE.

® SBE Fellowships to Gerry Dalton, Robert
Goza, Joseph Manning.

® SBE awards for chapters announced at
convention.

Circuits (page 16)

® Building with microcontrollers (Part 5)
(Linking external memory, configuring 1/0
ports as memory and system timing at
microcontroller ports.)

Troubleshooting (page 18)

® Servicing your klystrons (Part 4)

(Power up and shut down procedures for
klystrons affect correct system operation
and possible early failure.)

Management for Engineers (page 20)
® Project management for engineers (Part 4)
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(Project management minimizes effects of
problems; most effective solution is to be
prepared to work around trouble.)

Remotes revisited (page 26)

by Skip Pizzi, technical editor

Several choices exists for backhaul from a
remote site. Data compression and bit-rate
reduction trim transmission circuit costs
when used through telco services. A multi-
ple video channel per satellite transponder
is assessed for reduced costs. A glossary of
terms is included.

Communicating with the field (page 48)
by Rick Lehtinen, technical editor

For coordination between a remote site and
the studio, cuing of talent at the remote
location and a program signal path to the
studio, options range from a station’s Pro
subcarrier channel to satellite links. Stan-
dard and cellular telephone and 2-way radio
offer other links.

Sharing the crowded spectrum (page 62)
by Richard Rudman, KFWB-AM

Successful coexistence of radio services re-
quires cooperation. Microwave service is
the most vulnerable to interference. A nar-
rower bandwidth for transmissions is
needed; transmitter licensing is necessary;
shielding on receivers may be needed.

Show replay (page 68)

* SBE convention shines in St. Louis

(The '90 SBE national convention combined
equipment exhibition and technical ses-
sions on enhanced and HDTV, digital audio
broadcasting, radio data systems, Ennes
workshop specialized training programs.)

DBS in the United Kingdom (page 72)

by Brad Dick. editor

England learns from a year of direct satellite
broadcasts with D-MAC 27MHz bandwidth
signals from Marcopolo satellite to terres-
trial user links. Encryption will stifle free use
of services.

February

Theme: Winning with Digital
Technology
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Editorial (page 6)

® Selecting a digital radio standard

(The public interest standard guides Amer-
ican communications. That principle
should apply to digital radio broadcasting.)

FCC Update (page 8)

® Hearing procedures streamlined; guide-
lines, standard forms, procedures, time
limitations resolve comparative hearings.

® Settlement payments limited in compara-
tive hearing cases involving applications
for new stations.

® FCC studies criteria of 3-signal standard to
determine if a cable system is subject to
effective competition.

Strictly TV (page 10)

* Teaching “non-techies™ about color
(Part 2)

(Non-technical view of video basics, burst

levels to better understand test signals and

a vectorscope.)

re: Radio (page 12)

*® Radio recollections

(Battison reminisces from a crystal wireless
set in 1923 to his acceptance of a position
with KMBC in Kansas City in 1945.)

SBE Update (page 14)

* SBE seeks support to change FCC compo-
sition - one commissioner should be an
engineer.

* FCC proposed adoption of SBE definition
of “congested area” and minimum stan-
dards of antenna performance.

® Help for chapter programs as former trea-
surer launches SBE speakers bureau.

Circuits (page 16)

¢ Building with microcontrollers (Part €)
(Tying memory to a microcontroller, ad-
dress tracking, data and control lines.)

Troubleshooting (page 18)

® Servicing your klystrons (Part 5)
(Vacuum integrity of stored klystrons mea-
sures standby device serviceability, with
electron gun as a triode jonization gauge.)

Management for Engineers (page 20)

® Project management for engineers (Part 5)
(Progress reports and a final summary is
useful for the future and additional work.)

I
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Using computer-based effecls systems
(page 26)
by Rick Lehtinen. technical editor
Graphics and effects provide extensive ca-
pabilities to manipulate images, if attention
is paid to scan rates. Massive memory, VGA
video cards and scan conversion or timing
place limits on PCs.

Radio frequency radiation, Part 1

(page 18)
by Don L. Markley, P.E.
ANSI (95.1-1982 limits exposure to non-ion-
izing radiation. A study of Sears Tower (Chi-
cago) installation (five TV and six FM and
microwave from 950MHz to 23GHz) found
no location accessible to personnel during
normal operation with a level greater than
20% of the ANSI limitation.

Radio frequency radiation, Part 2

(page 66)
by Tim McCartney
OST 65 (1985 FCC document accepting ANSI
noti-ionizing radiation standard) and subse-
quent FCC rules require transmitting facili-
ties to comply with radiation limitations.
Stations, including multiple transmitter in-
stallations, must maintain compliance or
risk the loss of their license.

A look at high-performance recording
formais (page 54)

by Rick Lehtinen, technical editor

An overview of recording technologies con-

siders D-1, D-2, D-X, S-VHS and Hi-band 8mm;

advantages and disadvantages of each.

March

Theme: Facility Design & NAB
Pre-show Information

Editorial (page 6)

* Vegas: home, sweet home

(Returning to Las Vegas creates a superfi-
cial gloss on NAB attendees, but the
industry’s future concerns everyone.

FCC Update (page 8)

*FCC liberalizes time leasing policies;
leased stations required to maintain con-
trol over programming and an indepen-
dent operating staff. Antitrust rules must
be observed.

® Field Operations Bureau fines daytime AM
for operating beyond authorized sign-off
time and other rule infringements.

Strictly TV (page 10)

® Good video from start to finish (Part 3}
(Waveform, vector monitors show techni-
cal aspects of video, allow video operators
to keep the output at unity gain.)

re: Radio (page 12)

* An adventure in tower detuning (Part 1)
{Expanded a 2-tower antenna LPTV. AM site
with FM antenna on a taller tower used a
third tower for the FM, LPTV antennas, but
poses pattern problems for the AM.)

SBE Update (page 14)
* SBE increases certification fees.
® Call for papers for 1991 convention.

® Johnson Space Center tours offered dur-
ing convention.

* SBE board to meet in Houston.

* Board vacancies filled: Terry Baun (Crite-
rion Broadcast Services. Milwaukee) to
finish 1-year term, Marvin Born (WBNS)
fills unexpired 2-year term.

®* New SBE chapters: Knoxville, TN; south-
ern Idaho; and Manila, Philippines.

* Broadcast Engineering conference note:
suggested topics for papers.

Circuits (page 16)
* Building with microcontrollers (Part 7)
(Using EPROM with a Z-8 microcontroller.)

Troubleshooting (page 18)
® DAT maintenance (Part 1)
(Problems with DAT units suggest test
equipment neecs similar to those for VCRs.)

Management for Engineers (page 20)

® How do you rate?

(The manager-employee relationship needs
feedback in both directions, to keep both
aware of their performance. General man-
ager-chief engineer situation applies to
chief engineer-technician case.)

News Special Report {page 22)

® DRB (digital radio broadcasting) initiated
in Japan (1990) from a geostationary sat-
ellite; service offers "ambient” channels
for background uses.

® FTC tells FCC to auction DRB frequencies.
NAB and others suggest DRB should be

THE FIBER FUTURE IS. . .

i

LESTER AUDIO
LABORATORIES

= 98dB Dynamic Range

Circle {36) on Reply Card

www americanradiohietorv com

... Introducing a revolutionary advance in audio technology that will change
your world. . . from ANALOG to FIBER-OPTIC.

The DIGITAL AUDIO SYSTEM DAS-2000™ series from LAL is a fully integrated
"smart" audio system. It provides point-to-multipoint fiber optic sound
transmission and routing with programmable SOFTPATCH™ memory control
for both real time and pre-programmed changeovers.

The DAS-2000 offers many advantages over existing copper systems, including
freedom from RF and EM interference, cable weight reduction of 33 to 1,
greatly improved sound quality, and is compatible with existing analog audio
equipment at input and output stages. This compact, modular system features:

« 15,000 ft. Fiber Transmission Distance with No Boosting

* Modular System in 19" Rack Mount

» Expandable to 64 Channels (8 ch./exp. board)

= 16 Return Lines, (optional-8 ch./exp. board)

« A/D Converter - 16 BIT Delta Sigma (18 BIT upon customer request)
« D/A Converter - 18 BIT PCM

* Frequency Response 10Hz - 20KHz
* REMOTE CONTROL FEATURES. . .
*SoftPatch*™ 64x64 Routing/Patching, Large LCD Backlite Display,
40x8 char., 6 Step Gain Control, 48V Phantom Powering
Call today (214) 637-9311 » FAX (214) 637-9314
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treated as replacement service and han-
dled as AM and FM grants.

® NAB moves to license Eureka 147; exclu-
sive North American license agreement
with European consortium for Eureka
147/DAB digital radio broadcasting.

® Copyright Office hears DRB comments; is-
sues involve home taping, artist royalties.

® Skip Pizzi to assume chair post of CDRB
(Committee for Digital Radio Broadcast-
ing); joins with SBE for forum for DRB
issues. Invitations for CDRB representa-
tion issued by EIA and NRSC.

* Gannett Radio introduces “in-band” DRB
system called “coded polyvector digital
modulation™ (CPVDM); CBS participates
in “Project Acorn.” MUSICAM coding algo-
rithm employed in the project.

NAB engineering conference preview
(page 26)

by Skip Pizzi, technical editor

The industry meets in Las Vegas for '91 NAB

Convention and 45th annual Broadcast En-

gineering Conference and special HDTV

World exhibit, including NHK Technology

Open House; digital radio demonstration of

Eureka 147/DAB; conference papers.

Applying ergonomics to studio design
(page 40)

by Dr. Walter Black, Video Design Pro
Productivity measures the facility design,
the interface between man and machine,
and comforts provided to workers. Designs
for function may impact physiological and
psychological concerns of employees. De-
signing can be simplified with CAD software.

High-end control rooms (page 56)

by John Storyk, Walters-Storyk Design
Group

An audio control room environment in-

volves time, energy and frequency (TEF)

domains. TEF standards define aspects of

the room, architecture, but equipment and

people alter the design. The monitor system

and placement of its components must co-

ordinate with the other aspects.

Taking advantage of digital video

(page 74)
by Alan J. Wechsler, Vidcom Post
D-2 replacement for type C has surprises
because of the comparatively forgiving na-
ture of analog contrasted with strictness of
digital signals. Integrating digital video
equipment into existing systems requires
careful thought and some costs.

Building a sports cable network (page 84)
by Bob Billeci, Prime Ticket

Cable network facilities have concerns sim-
ilar to production and broadcast plants, in-
cluding video/audio functionality and
acoustical characteristics. Reliable service
demands backup power for technical equip-
ment and computers coordinating func-
tions of the plant.

New competition for your audience
(page 96)
by Michael Leader, Leader Sound
Technologies
Attention once given to television and radio
is fragmented by other alternatives. Cable,
videotape, laser disc and satellite services
compete with CDs and R-DAT. Technolo-
gies, posed as improvements for broadcast-
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ing, now exist in home entertainment sys-
tems. Broadcasters must use these technol-
ogies to remain in competition.

Cable considerations for broadcast
wiring (page 110)
by Benjamin L. Nemser, Nemal Electronics
Interconnecting equipment requires differ-
ent types of cable, per the National Electric
Code. Non-compliance with NEC codes can
result in fines, based upon safety consider-
ations of electrical and fire codes.
Underwriter’s Laboratories (UL) and Cana-
dian Standards Association (CSA) are test
facilities to establish standards for product
compliance.

Revising the FM band rules (page 118)

by Robert D. Greenberg, FCC

February '90 policy changes to speed licens-
ing approvals affect processing of commer-
cial FM CP applications. One change relaxes
“hard-look” processing rules the commis-
sion has used.

NAB '91 Equipment Exhibitors (page 149)
New at NAB (page 191)

by Carl Bentz, special projects editor

Manufacturers attending and new product

introductions at the "91 NAB exhibition.

Field report (page 232)
® Bryston BP-1 pre-amplifier

Field report (page 236)
® Rohde & Schwarz model EMFT precision

TV demodulator

Field report (page 239)
* Ampex AVC Century production switcher

April

Theme: Automation Special
Report

Editorial (page 6)

* Buggy whip technology

(The complexity of FM modulation level
measurements has been resolved by leav-
ing methods pretty much as they were, even
if they prove inadequate.)

FCC Update (page 8)

® FCC opens OFS spectra to wireless cable.

* Effective date deferred for reform in com-
parative hearings, fees announced in De-
cember "90; outcome dependent on
appeals filed with the commission.

* Strict adherence to FCC tower painting
and lighting regulations avoids fine as-
sessments.

*FM translator rules revised; freeze on
translators, commercial FM modifications
effective until May 1; amendments updat-
ing pending applications up to the new
rules to be made by July 1.

Strictly TV (page 10)

* Keeping hard disks up and running.
(Time, temperature, general wear of hard
disks can cause system failure. Non-de-
structive low-level formatting may alleviate
problems.)

re: Radio (page 12)
* An adventure in tower detuning (Part 2)
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(A new tower near an AM array may result
in changes to the AM pattern; the reverse-
folded monopole concept can detune the
new structure and reduce the effects.)

SBE Update (page 14)

* Definition of frequency congestion uses
4-level exemption scheme with existing
standard metropolitan statistical areas.

® Membership renewal forms mailed.

Circuits (page 16)
* Building with microcontrollers (Part 8)
(Serial links talk to the microcontroller.)

Troubleshooting (page 18)

* DAT maintenance (Part 2)

(Maintenance for DAT machines means an
array of equipment besides that used with
analog decks; greater precision needed in
measurement.)

Management for Engineers (page 20)

® Learning to say no

(A ‘yes’ response often should have been
‘no.” The result increases stress and other
characteristics more harmful than having
said 'no’.)

Purchasing automation: a manager’s
guide (page 26)

by Steve Walker, Broadcast Automation

Do not contract for an automation system
unless automation makes economic sense.
The role of automation varies in every situ-
ation. The decision to automate must an-
swer more than financial analyses.
Guidelines to analyze needs are suggested.

Implementing PC-based automation

(page 32)
by Michael Rich, Media Computing
PCs using -286, -3865X microprocessors are
effective automation control units. Most use
RS-232, RS§-422 (SMPTE) or TTL communica-
tions. Interface cards in the PC, associated
with appropriate software packages, in-
clude LAN systems.

Trends in newsroom automation
(page 48)

by Skip Pizzi, technical editor

The tasks of newsroom automation have
not changed, but methods to achieve them
have. New applications using PCs to direct
machine controllers results in a broader
range of users to pursue station automation.

RoboCam 2 (page 54)

by Skip Pizzi, technical editor

Robotic camera control moves into the pro-
duction studio. Many applications benefit
from repeatability of the electromechanical
system when fixed shots are repeated. Por-
table field units exist with reduced costs.

Automation station libraries: a systems
approach (page 60)

by Rick Lehtinen, technical editor

An automation library system must balance

cost, technical and operational issues. Con-

sider media, robotics, types of transports,

control hardware and electronics, commu-

nications for report generation and diagnos-

tics, user interface and off-line archive

storage.

Weather radar update (page 74)
by Rick Lehtinen, technical editor
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National Weather Service updates radar
and data services with Doppler radar, envi-
ronmental condition sampling at more fre-
quency intervals, atmospheric soundings
and high-frequency satellite-sensed imaging
processed by a super computer and distrib-
uted to subscribers over private networks.

Engineering profit centers (page 84)

by Skip Pizzi, technical editor

Increasing income, reducing expense in-
creases productivity. Before implementing
cost cutting, look at possible damage
caused by cut backs. Replacement technol-
ogies and automation of repetitive pro-
cesses with assets provided by the existing
stalf and new ventures into peripheral areas
can increase revenue.

May
RF transmission systems update

Editorial (page 6)

® Vegas: still our place in the sun

(Not everyone considers Las Vegas the ideal
site for the NAB convention, but logistics
make Vegas venue better than others tried
in recent years.)

FCC Update (page 8)
® Rules on “time leasing” includes leasing

contracts; consider different time dura-
tion leases, authority vested in leased sta-
tion employees and management.

® Potential problems of time leasing: re-
sponsiveness tocommunity of license; ad-
herence to political broadcast
regulations; failure by the licensee to ex-
hibit control over the facility.

* “Pioneer preference” applies to preferen-
tial treatment in requests for spectrum
allocation changes for development of
new services and technologies.

Strictly TV (page 10)

® SuperNTSC unveiled in San Francisco
(4-day demo of improved TV technology by
KPIX-TV,KGO-TV, Bay Area Viacom Cablevi-
sion using Faroudja SuperNTSC received
positive marks from observers.)

re: Radio (page 12)

* Applying vectors (Part 1)

(The concept of vectors explains many AC
and RF circuit basics and effects.)

SBE Update (page 14)

* Emergency antennas get new FCC regula-
tions; public health, non-ionizing radia-
tion are key concerns; emergency and
temporary facilities to perform according
to environmental protective rules; RFR
analyses needed before rigging emer-
gency antennas.

® SBE to meet with AMITRA, Mexican broad-
cast engineering organization, Puerto
Vallarta, Mexico, August 7-9.

Circuits (page 16)
® Building with microcontrollers (Part 9)

(Cperation and applications for UART uni-
versal asynchronous receiver-transmitters
with microcontrollers.)

Troubleshooting (page 18)
* DAT maintenance (Part 3)

THE
RUGGEDNESS

OF OUR CD PLAYERS

ISN'T A
RETROFIT.

From the get-go, we designed our Industrial
Strength CD players to stand up to the kind of heavy-
duty use that typical consumer CD players can't handle,

That's why every TASCAM CD player is rack-
mountable. And why both the CD-301 and CD-401
feature balanced XLR and unbalanced RCA outputs
for added flexibility.

The economy-minded CD-301 ($549; including
hardwired remote) offers the high reliability required for
heavy-use applications, plus precision playback capa-
bility. The CD-301 alsc features a single-play function
to automatically stop playback at the end of a song,
allowing DJs to concentrate on voice-overs or to make
a clean start for the next track. And a link function
to permit hookup of multiple CD-301s for automatic
back-and-forth sequential play. X

The high-performance CD-401 '
($799*) incorporates TASCAM’s 53
award-winning ZD circuit to elimi- ‘)) T

2

nate low level distortion and “
ensure sound quality that meets * %5
the most demanding standards.

A}
&

The CD-401' fader-start feature allows play to start
automnatically on fade-in and stop at the completion of
a fade-out. The CD-401 is available with optional hard-
wired or wireless remote.

For more information, call or write TASCAM, the
company whose Industrial Strength product line also
includes cassette decks and mixers.

©1991 TEAC America, Inc., 7733 Telegraph Road, Montebello, CA 90640, 213/726-0303. *Suggested retail price
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(The movement of media through the tape
pathis a critical factor in DAT performance;
mechanical complexities, rotary head drum
replacement are examined.

Management for Engineers (page 20)

* Time management (Part 1)

(Doing more, faster, with less are attributes
of the art of time management, how to make
effective use of your time.)

Dlrectional antenna system evaluation
(page 26)
by Thomas Gary Osenkowsky, consultant
The effectiveness of a directional array can
be determined by analyzingits performance
and making adjustments in areas where im-
provements are needed. Knowledge of basic
formulas and current system operation is
needed belore trying to restore a wayward
AM DA to its original condition and pattern.
PC software can predict signal coverage.

Decibels vs. meters: pricing antenna
performance (page 46)

by Jack Herbert, Andrew

An earth station antenna, selected on size

alone, may not perform as expected. Assess-

ment should include figure of merit, antenna

pattern analyses. Investigation of different

antennas and related equipment could lead

to a smaller size system, with reduced cost,

upkeep, increased performance.

Solid-state vs. tubes in TV transmitters
(page 66)

by Skip Pizzi, technical editor; Martha
Rapp, Harris Allied Broadcast; Guy Clerc
and William House, Thomson Tubes
Electroniques

Which is the better technology for modern

TV transmitters - tubes or transistors?

Solid-state devices are used in nearly every

aspect of electronics, but places exist where

tubes find waiting sockets. Side-by-side

comments on high-power amplification for

TV examine both sides of the question.

Using Loran-C for field measurements
(page 84)
by Roald Steen, instructor
LOng RAnge Navigation (LORAN) enables
an exact determination of location. Chains
of master and secondary transmitting loca-
tions allow triangulation, based on propaga-
tion delays of 100kHz signals from several
transmitting sites. A “global positioning sys-
tem"” will use satellites and provide 3-D data
in location finding.

CCDs vs. camera tubes: a comparison
(page 90)

by Roald Steen, instructor

CCD cameras quickly supplanted many of

the established design tube-type cameras.

As the contest continues, CCDtechnology is

gaining.

June

Theme: NAB convention replay

Editorial {(page 6)

* Missouri showmanship

(Can FCC chairman Sikes, deregulation, ef-
fective competition and reassignment of
spectrum co-exist with v.deo delivery ser-
vices via the phone companies?)
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FCC update (page 8)

¢ Children’s TV standards adopted for
broadcast, cable; limit on advertising on
children’s programming; compliance as-
sessed for renewals; public inspection file
to summarize efforts toward children.

® FCC relaxes financial interest, syndication
rules; defines range of aspects on rights of
ownership, syndication, relationships be-
tween networks and co-producers and
handling of in-house productions.

Strictly TV (page 10)

¢ High-definition audio coming to TV
(Part 1)

(Improved audio will bring digital audio to

TV receivers when they include digital de-

coders; ISDN (Switched-56) service could

bring high-quality audio now.)

re: Radio (page 12)

= Applying vectors (Part 2)

(Vector addition perinits signal amplitude,
phasein calculations to determine voltages,
currents in resonant circuits.)

SBE Update (page 14)

» SBE activates job line for members; situa-
tions wanted are not included.

« Best Chapter nominees accepted for 1991;
categories include Newsletter, Newsletter
Editor, New Member Growth, Frequency
Coordination Effort, Technical Article or
Paper and Regional Conference.

» Contract engineering dilemma examined;
training program in development for engi-
neers, displaced from jobs in stations, to
better understand the field of contract en-
gineering.

Circuits (page 16)

* Building with microcontrollers (Part 10)
(UARTSs, framing errors in data transmis-
sions and error detection are described.)

Troubleshooting (page 18)

* DAT maintenance (Part 4)

(Adjustments of DAT systems include track-
ing voltage, head drum phase generator,
auto track-finding, VCO free-run adjust-
ment, RF record level and playback EQ, A/D-
D/A offsets and balances.)

Management for Engineers (page 20)

* Time management (Part 2)

(Paperwork is a major project for many
managers; an organized system to handle
papers and records helps.)

NAB '91 in review (page 26)

by Skip Pizzi, technical editor

Transitions at NAB came as new develop-
ments in audio, including DAT applications,
digital FM audio from source through STL to
transmitter, recordable CDs, data compres-
sion, signal processing, test/measurement
and integrated automation and processing.
TV seeks wideband systems for high-defini-
tion, high-efficiency transmission, stereo
audio, digital video and eflects, integrated
automation, interactive TV and more uses
for PCs.

Digital audio broadcasting (DAB) high-
lighted European Eureka 147 and US Acorn
DAB venture, while HDTV World '91 pre-
sented the NHK Technology Exhibit, a mu-
seum-ol-the-future of DBS, 3-D HDTV and
other demos of high technology.

Ray Dolby comment should be heeded by
the industry - consider the needs and
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wishes of consumers when designing new
services and hardware.

The Pick Hits of NAB '91 (page 36)
by Rick Lehtinen and Skip Pizzi, technical
editors
Radio Pick Hits: Belar Wizard FM modulation
monitor; Broadcast Electronics CORE 200
automation controller; Eventide VR2400
DAT logger; Harris PT10FM transmitter with
Digital 50 FM exciter; Moseley DSP 6000 dig-
ital STL system; Northeastern Communica-
tions Products DRYGEN transmission line
dryer; Orban Optimod-FM 8200 audio pro-
cessor; Paciflic Recorders & Engineering
Productionmixer; Potomac Instruments
1901 digital AM antenna monitor; Shure
FP410 automatic mic mixer.
TV Pick Hits: Abekas A51 digital effects sys-
tem; Avid Technology 200 series Media
Composer; Digital F/X Video F/X system;
Magni Monitor; Odetics TSC90 cartridge ma-
chine; Panasonic AJ-D350 1/2-inch digital
VTR; Tektronix 1730 D waveform monitor;
VGV DX-120 composite digital switcher;
Videotek TV1710 waveform monitor and
Wheeler-Rex Handy Bundler tie-wrap unit.

The Gulf War: Special Report (page 50)
Broadcast Technology in the midst of war
by Peter Hainmar, Hammar
Communications
Aug. 2,1990, launched an invasion of Kuwait
and the most extensive electronic and sat-
ellite news-gathering project the world has
ever seen, Military and media found parallel
experiences in preparations, learning to
exist and problems of maintenance in a des-
ert environment. Establishing communica-
tion links brought satellite technology into
full play, while camcorders fought battles of
incompatibilities.

Show of Shows: New from NAB ‘91

(page 78)
by Carl Bentz, special projects editor
Over 1,577 new and enhanced products and
services for the video and audio production
and the broadcast industry were intro-
duced at NAB '91.

July

Theme: Audio Technology
Update

Editorial (page 6)

© Montreux - Trés Bien

(New 3-D graphics and titling products, 16:9
625-line PAL transtissions and three pro-
posed digital video recording formats
brought excitement to Montreux 1TS.)

FCC Update (page 8)

* FCC studies multiple station ownership;
possible changes for 12 AM/12 FM rule;
revision of contour overlap and duopoly
rules; policy to encourage joint ventures
between competing stations; raising of mi-
nority ownership limitations.

* FCC amends settlement cap rules; elimi-
nates settlement payments after a hearing
begins.

* New hearing procedures clarify rules
streamline the comparative process; clar-
ifications on fees, the Ruarch policy, dis-
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covery/integration statements, policing
comparative grants, pioneer preference.

Strictly TV (page 10)
s High-definition audio coming to TV
(Part 2)

(ISDN, two 64kbyte digital signals, message
channel and data compression can bring
digital audio to TV; compression involves
frequency, temporal masking of sound that
would be unheard.)

re: Radio (page 12)

* Applying vectors (Part 3)

(Vector arithmetic calculations in parallel
resonant circuits.)

SBE Update (page 14)

= Office nominees: Richard Farquhar, presi-
dent; Jerry Whitaker, vice president; Bill
Hineman, secretary; Robert Goza, trea-
surer.

¢ Candidates to sign an agreement to fulfill
the requirement of the society to the best
of their ability; candidates are reminded
to realize that office holders face a good
deal of work as well as some financial and
personal responsibilities.

* Convention sites approved; 1992, San
Jose, CA; 1993, Richmond, VA.

¢ Congressman Ritter, to speak at SBE con-
vention, is only member of Congress with
doctoral degree in engineering.

* Ennes Foundation donation from Intertec
for educational programs.

Circuits (page 16)

¢ Building with microcontrollers (Part 11)
(Z-8 microcontroller as remote control ele-
ment for a U-matic VTR, linked by RS-232.)

Troubleshooting (page 18)

¢ DAT maintenance (Part 5)

(Dropouts, noise spikes signal that head
cleaning is needed; elapsed time meter is a
useful component; keeping a tape fully
wound to one reel and keeping transport
guides clean avoid damage to DAT tape.)

Management for Engineers (page 20)

* Time management (Part 3)

(Protect your time and help accomplish
your required duties; learn how time es-
capes; the problems of interruptions may
require that you close the door to other
events, but without offending.)

Digital radio: the first five years (page 26)
by Skip Pizzi, technical editor

Digital radio began in Boston in 1986; Eureka
147/DAB was lirst demonstrated in Septem-
ber 1988; today, eight designs await a deci-
sion on digital radio transmissions in the
U.S. Questions involve economic policies,
spectrum usage and data reduction meth-
ods. The article compares eight formats.
{Related information: “Evaluating data-com-
pression artifacts.™)

Testing digital audio devices (page 38)

by Richard C. Cabot, Audio Precision
Analog equipment tests digital devices that
use analog inputs and outputs, unless the
device malfunctions internally. Methods to
isolate faulty circuits and descripticns of
responses expected when various sections
of the device operate improperly are given.
Technicians should understand analog and
digital measurement techniques and realize
their appropriate applications.

UNIVERSAL TEST PATTERN
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Rode & Schwarz Canada inc
555 March Rd.

Kanata, Ontang, K2K 1X7
Telephone: (613) 592-8000
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QUTSIDE NO. AMERICA:
Rohde & Schwarz Heacdgquarters
Muhidortstr. 15, W-B000
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Digital audio processing (page 46)

by Robert Orban, Orban/AKG Acoustics
Digital processing has advantages unattain-
able by analog methods, but exhibits disad-
vantages, involving A/D conversion steps or
loss of bits. Digital equalizers represent a
source of non-ideal results from processing.

Digital audio signal distribution (page 54)
by David Bytheway, BTS

Distribution of digital audio signals offers
new problems for audio technicians. A re-
view of the AES/EBU standard examines dif-
ficulties in a plant-wide digital audio
distribution system.

Preparing for disaster (page 62)

by Martin Sacks, WGAY-FM/WWRC-AM
Planning for disaster is almost as unpleas-
ant as the disaster, but paybacks are well
worth working for. Finding contingencies
before a major fire blazed through his facil-
ity, the author offers steps for disaster pre-
paredness. (Related material: problems of
tower safety and operation with standby
generators.)

August
Theme: Video Technology Update

Editorial (page 6)

* It's already good enough

(A Montreux announcement of three new
videotape formats met mixed opinion. Costs
involved and questions in the timing of the
announcement prompt a review of current
delivery systems and receivers. Will view-
ers pay for something they can't see?)

FCC Update (page 8)

® Main studio rule tightened; requirement
for one full-time manager, one full-time
staff person at the main studio during nor-
mal business hours.

FCC redefines “effective competition™ for
cable for regulating basic cable service
rates by local franchising authorities.
FCC modities TV “satellite” standards, full-
power stations rebroadcasting all or part
of the programming of the parent station;
case-by-case considerations involve pub-
lic interest criteria: no city-grade overlap
between parent and satellite; provision to
otherwise unserved areas; no alternative
operator ready/able to construct/pur-
chase and operate the satellite station.
FCC studies EBS toward a goal of imple-
menting a system of receivers activated
only for emergencies of a certain type or
in a certain area.

Strictly TV (page 10)

¢ Clip those peaks

(Transmitted pictures are degraded if peak
white exceeds 100 IRE units [12.5% of full
carrier]. Hot spots, high-frequency over-
shoots from enhancement are sources of
image degradation and cause excessive con-
trasts with loss of detail in dark areas.)

re: Radio (page 12)

* The case of the drifting DA

(An errant array exhibited a current phase
shift following a time lapse after power was
applied. Apparent cause was swampy soil of
the array site.)

January 1992

(An AM tower for mounting an LPTV an-
tenna poses problems unless the AM tower
is grounded and shunt-fed.)

SBE Update (page 14)

* SBE working to save 2GHz auxiliary band,
after the FCC requests SBE frequency co-
ordinators to determine where existing
2GHz services could be relocated, if the
band was reallocated. SBE opposes reallo-
cation, declines willing cooperation.

* Members survey learns more about those
who serve as independent contract engi-
neers for multiple stations; an educational
program to assist those members is under
development.

* Ennes workshops planned for convention;
techniques and newsroom automation;
other subject areas to be [eatured are RF
transmission systems, RF circuit theory,
video measurements, digital broadcasting
and engineering management.

Circuits (page 17)
® Building with microcontrollers (Part 12)

(Electrical interface between the micro-
controller and remote-control connector re-
quires protection against electrostatic
discharge and spurious radiation.)

Troubleshooting (page 18)

® DAT maintenance (Part 6)

(The head assembly of DAT machines will
require replacement approximately every
1,000 hours; other replacement items in-
clude pinch roller, capstan assembly, reel
table assembly, brake bands or pads and
guide assemblies.)

Management for Engineers (page 20)

* Time management (Part 4)
(Procrastination is inefficient; do the task
when you think of it; tackle the project you
don't want to do now; get organized; sched-
ule an anti-procrastination time.)

Comparing the options in HDTV (page 26)
by Rick Lehtinen, technical editor

HDTV is a technological puzzle. Should it be
analog or digital? What is needed to put
HDTV on the air at the local affiliate level?
The article describes systems and options
being examined in the United States.

Integrating HDTV into NTSC (page 38)

by Mike Overton, Tektronix

HDTYV will arrive gradually at the local level,
first from network feeds. Down-conversion
and up-conversion will offer advantages and
extend the time before major investments
to the new technology will be required. A
large degree of signal instability exists with
HDTV, compared to NTSC.

Converting PC video to NTSC (page 46)
by Paul McGoldrick, Magni Systems

A PC video source requires correct timing
of the signal from the computer environ-
ment to that of RS-170A, CCIR 601, RP-125 or
other standards.

Digital audio workstations diversify

(page 56)
by Skip Pizzi, technical editor
The digital audio workstation (DAW)} mar-
ketplace has grown into a diverging array of
equipment. The most common trait is the
hard disk random access technology with
software, allowing non-destructive editing.
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Applied Technology (page 68)

*® D-3: The Y-inch digital format, 814 code
modulation and track layouts are de-
scribed.

September

Thermne: Audio-Video Control
Systems

Editorial (page 6)

¢ Never mind that the sky is falling
(Problems, ignored or unrealized, do not
solve themselves. Inexperienced and part-
time technicians cannot give the level of
maintenance of a full-time technical staff.)

FCC Update (page 8)

* Signal leakage on aeronautics band forces
Kansas cable system shutdown; operation
resumed after repairs comply with FCC
standards.

* FCC studies efficacy of TV rules, pending
changes in technology, competition in the
video marketplace, direct revenue sup-
port for some providers and increasing
availability of national programming
sources.

* Digital voice encryption permitted in RPU
service using FIE FM and GIE PM ITU
emission types; nominal occupied
bandwidth to be 20kHz.

* Main studio, time-brokerage abuses gets
fine for West Virginia FM station; meaning-
ful management, staff presence require-
ment and other violations noted.

Strictly TV (page 10)

® Using D-2's enhanced functions

(Preread editing, compositing and graphics
features on D-2 VTRs reduce time required
for some productions.)

re: Radio (page 12)

* Detuned at last

(A saga of tower tuning (March and April)
ended with a detuning skirt and detuning
box. When practical parameters were found
for tower currents and phases, a partial
proof on the antenna pattern permitted a
return to direct measurement of power.)

SBE Update (page 14)

¢ Election time with position statements
given for eight director candidates; Ter-
rance Baun, Michael A. Fast, Paul
Montoya, Troy Pennington, Robert
Reymnot, Ed Roos, Frederick Baumgart-
ner, Keith Kinter.

Circuits (page 16)
* An in-depth look at analog ATR circuits

(Part 1)
(Recording bias current circuit.)

Troubleshooting (page 18)

° Optimizing 2-track analog ATRs (Part 1)
(Correctly operating bias circuits are criti-
cal to recording performance.)

Management for Engineers (page 20)

¢ Time management (Part 5)
(Procrastination and avoidance are habits
that must be overcome to effectively man-
age your time.)
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Advantages of 3-stage switcher design
(page 26)

by Mare 5. Walker, BTS

As crosspoints in a routing switcher in-

crease, so does complexity and cost, A mul-

tistage concept in larger arrays can reduce

cost significantly. by ncarly 50%. The dis-

cussion exatines the theory and practice of

the multistage design.

Implementing multiformat routing
switchers (page 16)

by Dan Mazur, Di-Tech

With digital and analog component and

composite video and multilevel digital and

analog audio, signal distribution routing be-

comes complex. A virtual matrix maps rela-

tionships between required levels of

switching and may avoid major rewiring of

the existing distribution systenn.

Fiber-optic routing switchers (page 50)

by Jack Guedlj, TriQuint Scmiconductor
and Bob Grant, Integrated Switching
Systets

Fiber-aptic routing includes greater band-

width, lack of EMI problems and ground

loups, greater signal coverage without

reamplification and less need for signal

reclocking.

Integrating multiple control systems
(page 66)
by Roald Steen, instructor
For economic reasons, many facilities have
centralized control capabilities, Automa-
tion technology, appropriate signal and
control interfacing and PCs offer new meth-
ods to achieve full facility control from a
single or limited multiple control points.
(Related material: audio console automa-
tion, operational requirements on mixing
system with dynamic and snapshot modes.)

The on-line/off-line interface (page 78)

by Bill Ferster, Editing Machines
Corporation

Off-line editing permits material to be re-

viewed and an initial edit decision list to be

niacle before booking time in the post pro-

duction room.

Archiving for productivity (page 86)

by Rick Lehtinen, technical editor

A well organized system to maintain infor-
mation ancd video footage is essential for the
news department.

SBE show preview (page 92)

¢ SBE couvenes in Houston

(Overview of "91 SBE National Convention,
Broadeast Engineering Conference.)

SMPTE show preview (page 94)

* SMPTE celebrates 75th anmiversary in LA
(An overview of activities planned for 133rd
SMPTE Technical Conference and Equip-
ment Exhibition.)

Applied technology (page 96)

¢ Affurdable digital audio processing

(The methods, requirements of equipment
in digital signal processing for audio.)

October

Theme: Profitable Technicul
Management

Editorial (page 6) re: Radio (page 12)

* You could be next . .. e Antenna systems, Part 1
(Will FCC regulation enforcement catch you  (Historical information traces horizontal,
off guard?) vertical and directional radiators, ground-

ing and tuning stubs.)
FCC Update (page 8)
¢ FCC fine schedule compantes relative grav-
ity of offense as percentage of maximum
forfeiture amount ($25,000); additional
criteria for upward, downward adjust-
ments account for other circuimstances.

SBE Update (page 14)

e Bylaw revisions focus on management,
membership. directorship terms, mem-
hership dues payments and administra-
tive details.

Strictly 1V (page 10)

* PCs for TV (Part 1) Circuits (page 16)
(Personal computers are effective for some @ An in-depth look at analog ATR circuits
TV production and operations.) (PPart 2)

FRON'L

30-K WeatherWatch” Move to the front with your weather graphics.
The 30-K WeatherWatch can produce your entire weather show. From data
input, through design, to on air display-you only need one system, one
investinent.

With advanced engineering and stunning visuals, WeatherWatch lets you
entertain while you inform. Quickly and easily.

Creative hardware and software solutions—that’s our promise. It’s what
put us on the map in the graphics business.

Grass Valley Group

New York (200) %45-798%  Chicago (708) 310-9190  Dallas/Fort Worth (817) 483-7447
Atlanta (404) 4931255 Los Angeles (818) 999-2303
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(EQ compensates head effects of varying
frequencies with linear tape motion.)

Troubleshooting (page 18)

® Optimizing 2-track analog ATRs (Part 2)
(Degraded playback audio caused by faulty
or misadjusted EQ.)

Management for Engineers (page 20)

* Working smarter (Part 6)

(Working intelligently calls for improved
management of meetings and sometimes a
proper attitude.)

The 1991 salary survey: the complete
picture (page 26)

by Brad Dick, editor

Radio salaries show small increases for

management, operations is viewed overall;

Top 50 engineers found an increase, while

Top 100 and beyond saw decreases. TV

management saw no increase, but engineer-

ing rose slightly and operations dropped.

Engineering can be a profit center

(page 52)
by Marvin Born, WBNS stations,

Columbus, OH
Portions ol the engineering sector can bring
in revenue - equipment and tower space
rental, diplexed signals to multichannel an-
tennas or real estate sales and leasing are
suggested areas. Consider fees charged for
services rendered and cost controls; exam-
ine new vs. used equipment purchases.

Competing for your job {page 64)

by Richard Farquhar, Television Systems

If you were required to interview for your
position, would you qualify? Reappraisal of
personal and technical qualifications, and
keeping abreast of the industry and technol-
ogy need serious consideration.

Engineering software for PCs (page 70)

by Joseph D. Mahedy, Computer Assisted
Technologies

Software specifically for the technical side

of engineering proves helpful in system

planning and design; other programs aid in

engineering management, budgeting, cost

analysis and general operations.

Software management (page 78)

by Steve A. Rowell, WOFL-TV

An inventory of microprocessor-based
equipment and the current software version
permits a quick assessment of equipment
capabilities. Ideally, in the area of opera-
tions, the facility should develop a “format”
with everyone using the same database,
word processor, spreadsheet and so forth.

Testing coaxial lines, Part 1 (page 82)

by Don Kolbert, KLSE-FM/KZSE-FM

An oscilloscope and a pulse generator can
check coaxial cable in search of impedance
mismatches, faulty connectors, opens or
shorts and the location of the fault. The
article discusses alternatives to expensive
test equipment for coaxial maintenance.

Station-to-station (page 88)

® LMS modification enables second feed
(The primary requirements to convert an
automated playback system serving both
coasts into a 2-feed system with separate
signals for each coast required some
changes to equipment as well as enhanced
software.)
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Applied technology (page 92)

* Advanced sound localization processing
(Results of psychoacoustical research cou-
pled with spatial enhancement devices pro-
vide control over reflection, diffraction and
resonance to aid artificial sound localiza-
tion.)

Field report (page 94)
® The Ampex ACR-225 auto cassette system
is examined.

November

Theme: Annual Station
Maintenance Report

Editorial (page 6)

® Gutsy move

(SBE and RTNDA plan to combine the exhi-
bitions of their conventions in 1993.)

FCC Update (page 8)
* FCC Commissioner Sherrie Marshall, at

the NAB's Radio 1991, offered positive
forecasts “for surviving and perhaps even
thriving”™ with DAB. Many questions await
those wanting to implement DAB.

¢ Entrepreneur’s preference urged in com-
parative hearings for a party who success-
fully pursues an FM allotment through the
commission’s rule making process. At
least three rule making petitions advocate
adoption of such a preference, and NAB
has filed supporting comments.

® FCC chairman advocates "video dial tone”
allowing local telephone companies to
offer customers access to a multiplicity of
video services, including 2-way interac-
tive services.

Strictly TV (page 10)

* PCs for TV (Part 2)

(TV multimedia generally implies a com-
puter controlling several pieces of audio
and video equipment for display on moni-
tors or conversion to computer data.)

re: Radio (page 12)

® Antenna systems (Part 2)

(Early AM antenna systems, isolation prob-
lems and vulnerability to lightning engen-
dered by “above-ground™ nature led to the
development of the shunt-fed antennas and
folded unipoles.)

SBE Update (page 14)

® Richard Farquhar assumes position of
president; Jerry Whitaker becomes vice
president.

® Accomplishments during Brad Dick’s
presidential tenure include director and
officer accountability, hiring of an execu-
tive director, development of a strategic
plan for SBE, increasing society member-
ship.

® SBE and RTNDA to hold joint technology
exhibition at 1993 convention in Miami.

® Korean Broadcast Engineers and Techni-
cians Association (KBETA) sign affiliation
agreement with SBE.

® Delegations from Mexico and the Philip-
pines attended the SBE Convention and
made contact with SBE leaders.

® The 1991 SBE Convention was ajoint event
with the Texas Association of Broadcast-
ers (TAB) annual meeting. 109 SBE and 31
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TAB exhibitors found a larger audience
than had been predicted.

* The Committee for Digital Radio Broad-~
casting (CDRB) meeting and digital radio
sessions included a report by the Cana-
dian Broadcasting Corporation on field
tests with Eureka 147 system.

* The society elected three directors in an-
nual election. Michael Fast, Baltimore,
Troy Pennington, Birmingham, AL, and
Frederick Baumgartner of Indianapolis,
were chosen by the membership. Return-
ing directors are Terrence Baun, Milwau-
kee, Paul Montoya, Denver and Edward
Roos, Palm Beach, FL.

Circuits (page 16)

* Taking Analog ATR EQ one step further
{Part 3)

(Active EQ improves recording and gives

the benefit of lowering the apparent signal-

to-noise ratio.)

Troubleshooting (page 18)

¢ Optimizing ATRs, tape path failures
(Part 3)

(Tape-path failures appear as frequency re-

sponse problems, S/N degradations or high-

frequency instabilities. The physical

balance of a tape path is delicate.}

Management for Engineers (page 20)
* Meetings of value, how to organize a meet-
ing (Part 7)

(To make meetings as painless as possible,
they should have a purpose. If you ask your
staff to take an hour from their work, orga-
nize the meeting for a purpose and set goals
to be accomplished.)

Analog troubleshooting basics {page 26)
by Roald Steen, instructor

In analog troubleshooting, proceed fromthe
simplest to more complicated causes. Make
sure all parts are plugged in, turned on and
connected; that switches are in the right
positions and making proper contact. Check
faulty equipment whenever possible by sub-
stitution. Parts dealing with high current
levels often are sources of failure.

Monitoring the serial digital signal

{page 32)
by Ken Ainsworth, Tektronix
Serial digital video equipment can use exist-
ing coax wiring for installations. High
bandwidth requirements, noise and distor-
tion affect digital transmission systems dif-
ferently than analog systems. These
differences can surprise the video engineer
who ventures into serial.

Caring for high-power tubes (page 48)

by Brad Dick, editor

A few simple steps increase the life of trans-
mitter tubes and save money. Guidelines for
tube care include background material on
tube components, proper operating tech-
niques and safety considerations. Numer-
ous pointers will help to lengthen the
operating life of your tubes for normal oper-
ating conditions.

Rebuilding TV transmitters (page 60)

by Don Newman, GE Support Services
Thetask: to inspect, clean and rebuild aging
and deteriorating transmitter cavities. The
station saved the expense of replacing
transmitters.
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Testing coaxial lines, Part 2 (page 68)
by Don Kolbert, KLSE-FM/KZSE-AM,
Rochester, MN

A time domain reflectometer measures im-
pedances and identifies faulty cable fittings
and connectors by sensing impedance mis-
matches. The most important parameters
include surge impedance, dielectric con-
stants and the velocity of propagation.

Building fiber-optic transmission

systems, Part 1 (page 78)
by Brad Dick, editor
Fiber-optic cable provides cost-effective so-
lutions to problems in audio and video ap-
plications. These solutions improve quality
in a low-cost form. This article describes the
technical requirements for a fiber-optic sys-
tem with background on fiber materials.
Related material, “The case [or fiber,” “Fiber-
optic STL systems.”

Field Report (page 98)
* Continental XL-301 AM transmitter

Special Supplement - Power System
Protection Alternatives (page 92)

By Jerry Whitaker, editorial consultant

Disturbances on the AC power line - out-

ages, surges, sags, transients — combine to

create an environment that can damage or

destroy sensitive load equipment.

December

Theme: Views on State of the
Industry

Editorial (page 6)

¢ More bang for the buck

(Couldn't one combined trade show do
more for the industry with less cost in time
and manpower?)

FCC Update (page 8)
¢ The FCC adopted revisions and adjust-
ments to AM rules and policies aimed at
improving health and ensuring survival of
the AM service.
The commission selectively opened 10 {re-
quencies in the expanded band, 1,605
1,705MHz, to those AM stations that
significantly contribute to congestion and
interference in the existing band.
Steps were taken to improve the quality of
service in the existing AM band.
To reduce interference, FCC encourages
discontinuance of operation of marginal
stations by issuing tax certificates to sta-
tions shutting down in exchange for pay-
ment by other licensees. The commission
will relax multiple ownership rules for ap-
plicants proposing facility changes that
would reduce interference to cochannel
or adjacent channel stations.
FCC to relax rules pertaining to Travelers
Information Service to allow for the autho-
rization, on a secondary basis, of such
stations on any AM frequency.
The commission proposes reducing re-
quired minimum length of the Emergency
Broadcast System (EBS) 2-tone attention
signal to eight seconds.
® In a program to streamline the regulation
of wireless cable, the FCC changed the
rules it adopted for the service in 1990.

.

Strictly TV {page 10)

» TV stereo intermodulation

(The stereolight on viewers’ MTS TV sets is
triggered by intermodulation in common
amplifier transmitters.)

re; Radio (page 12)

¢ In the digital radio spectrum hunt, L-band
gets a look, then the hook

(The spectrum for new digital radio broad-

cast services has yet to be decided. Original

thoughts about L-band have changed.)

Technology News (page 14)

* Storage for high-resolution digital video
(The need to provide the amount of data
storage necessary for high definition video
has resulted in new concepts for magnetic
and optical media, including combinations
of the two technologies.

Circuits (page 16)

* An in-depth look at analog ATR circuits
Tape path motor control (Part 4)

(Most analog ATRs use supply reel, take-up

reel and capstan drive motors governed by

microprocessor-based servo controls.)

Troubleshooting (page 18)

® Optimizing 2-track analog ATRs (Part 4)
(Wow and flutter are audible signs of distur-
bances in tape motion.)

Management for Engineers (page 20)

* Working smarter - Conducting meetings
of value (Part 8)

(Most business meetings either represent

management at its best or management at

its worst. Successful meeting management

combines understanding and practice.)

State-of-the-industry forecast (page 26)

by Brad Dick, editor

Manulfacturers say they are selling hard-
ware, and many expect a turnaround is im-
minent. Based on this survey, the industry
checkbooks remain closed with stations
seemingly afraid to invest in thelr future.

View from the top (page 32)

by Jerry Whitaker, editorial consultant

Is new technology moving too fast for the
standardization process? The increasing
pace of development represents a signifi-
cant challenge to standardizing organiza-
tions around the world, such as SMPTE.
Engineering vice president Stanley Baron
comments on the problem.

Profiting from technology (page 42)

by Skip Pizzi, technical editor

New technology means business, if its appli-
cations are understood. Expenses can be
reduced with new telco offerings, automa-
tion, PC software and on-line services, in-
clined-orbit satellite transmission and less
power-hungry hardware. Revenue-produc-
ing services include rental of tower and RF
assets, rental of satellite, studio and remote
facilities, new telemarketing options and up-
coming wireless interactivity.

Inner conductor replacement for rigid
transmission lines (page 58)

by Kerry W. Cozad, Andrew

Normal wear of rigid coax affects the inner

conductors and connectors (bullets). Heat

generated by RF energy occurs on the inner

conductor, resulting in accelerated oxida-
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J eNSeN maker of
TRANSFORMERS, INC. prnfessional
audio trans-
formers for almost 20 years...
but that’s not all:

* Twin-Servo Mic Preamps
» Advanced Retrofits for
Magna-Tech Reproducers
e Comtran Circuit Design
& Optimization Software
» Free Circuit Design
Consultation

Visitors by appointment only. Closed Fridays.
10735 Burbank Boulevard

North Hollywood, California 91601
FAX (818) 763-4574 - Tel (213) 876-0059

Circle (43) on Reply Card

Video & Audio Dist. Ampls.
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(24.18.12,8,4.2 stations)

Preas Box
Video/Audlo
RGB-Sync Dist. Ampls. 2-10/24-0ut Audlo T
OPAMP LABS INC (213) 834-3568
1033 N Sycamore Av LOS ANGELES CA, 90038

Circle (44) on Reply Card

SONEX Acoustical Foam in
15" die-cut tiles.
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* SONEX performance

* Easy to install

Find out how SONEX Audio
Tiles can work for you.

ﬁ" %;oae

Ao Ix aﬁ"ﬁ%&d

B illbruck
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tion of the copper, and abrasion of contact
surfaces at the bullet connections.

FM intermodulation effects: A case study
(page 58)

by Robert D. Greenberg, FCC

An interference called RITOIE results from

complicated interaction of stations’ signals

inside listeners’ radios. Although an engi-

neering matter, it may escalate into legal

battles and cause listeners to tune away.

Building fiber-optic transmission systems
Part 2 (Page 64)

by Brad Dick, editor

Specifying a fiber-optic cable requires 38
specifications to be defined under two main
groups — cable specifications and fiber or
optical specifications. Installation and envi-
ronmental concerns are noted under cable
specifications.

Applied Technology (page 70)

* A logical approach to transmitter design
(Power efficiency in UHF TV transmitter de-
sign brought klystron pulsing, the
Klystrode, MSDC klystrons, the IOT tube
and renewed efforts with tetrodes. Digital
transmission offers a new apprcach for high
power, simplicity and higher efficiency.)

SBE Update (page 74)

e The society’s sixth national convention,
deemed a success for exhibitors and at-
tendees. Total attendance - 3,367, with
151 exhibitors.

* SBE awards - The 1991 Chapter Awards
named Bryan, TX, Best Attendance Ratio,

Most SBE-certified members; Huntsville,
AL, Largest Growth in 1991; Indianapolis,
Best Chapter Newsletter; Manchester, NH,
Best Newsletter Editor award; Madison,
W1, Best Technical Paper by a Local Chap-
ter and Best Local Frequency Coordina-
tion effort.

¢ Martin (Sandy) Sandberg, Dallas, honored
for his years of service to SBE certification
in his own chapter.

¢ SBE president Richard Farquhar and
RTNDA president David Bartlett an-
nounced a collaborative effort in the 1591
SBE and RTNDA conventions. 1993 con-
vention (Miami) will combine exhibitions.

¢ An engineer occupying a mandated seat
on the Federal Communications Commis-
sion (FCC) came closer to reality, with
creation of HR. 3501 by Don Ritter, R-PA.

¢ National Public Radio (NPR) announced
use of its satellite network to provide
training opportunities to current and po-
tential broadcast engineers everywhere
NPR’s satellite signal can be heard.

* Recent bylaws revisions approved by a
margin of 7:1 by the voting members.

THE NEW

Flawless LINEAR KEYS of anti-aliased DVE's and CG's.
Halos, comet tails, air brushed edges and sparkles are
no longer a keying problem.

e

O —— i — - EVERY APPLICATION.

¢ Downstream or stand alone

* Frame accurate mix to key, fade to black
¢ GPI interface
e Key source input switcher

* Serial remote control

* Key set memory

¢ |nternal key area masking

broadcast video systems Itd.

SERIES FROM bvs

®

FOUR MODELS WITH FEATURES
= AND CONTROL SYSTEMS FOR

* Processed black
¢ Preview output

40 West Wilmot St., Richmond Hill, Ontario L48 1H8

Telephone: (416) 764-1584

Fax: (416) 764-7438
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The Manufacturer Name/Address and
Product Category sections of the Broad
cas! Engineering Equipment Reference Man-
ual can be provided on 3%2- or 5V4-inch
floppy disk. The Name/Address portion is |
in a DOS ASCIt comma-delimited format,
making it importable into your database
manager. The Category section is pro-
vided in an ASCll text format, allowing it to
be loaded into any word processing pro-

gram for searching.

t This On-Disk directory can be purchased
for a non-refundable cost of $100. Resi-
dents of California, Colorado, Kansas, 1lli-
nois, Michigan, Minnesota, New lJersey,
New York, Ohic and Pennsylvania must
include appropriate sales tax. Checks pay-
able to Broadcast Engineering must be
|included with your request before it can
be processed. Mention your preferred
disk size. Your order should include your
street address, not just a PO Box.

Address requests for this information to:
BROADCAST ENGINEERING
Carl Bentz, Special Projects
| POBox 12901
Overland Park, KS 66282-2901

or send your order by Fax to:
Carl Bentz, Special Projects
[ 913-541-6697

| Allow two weeks for delivery in the con-
tinental United States.

| S

SAVE
TIME

For fast, accurate
service, please
remove the Peel-Off
Label (which is
used to address
your magazine) and
affix it to the
Reader Service
Card, the Address
Change Card, or
to any
correspondence
you send us
regarding your
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ERM Update

Information appearing in the (992 Broad-
cast Engineering ERM was based on material
returned from manufacturers responding to
questionnaires sent in June 1991. We do not
automatically repeat information in ERM
from previous years, if responses are not
returned. Note that not every manufacturer
of a product category is shown in the Specs
tables. The following additions or discrep-
ancies apply to the recently published
Equipment Reference Munual. Contact the
manufacturers directly or use the Reader
Service Nos. for more information about
their products.

Audio Limited
21-36 33rd Road
Long Island City, NY 11106
718-728-2654

* Wireless microphones

Auditronics
3750 Old Getwell Road

Memphis, TN 38118

901-362-1350); Fax: 901-365-8629

s On-air, production audio mixers

BURLE INDUSTRIES, INC.
Tube Products Div.

1000 New Holland Ave.
Lancaster. PA 17601-5688
717-295-6096

* Transmitting tubes

BURLE INDUSTRIES, INC.
Security Products Div.
1000 New Holland Ave.

Lancaster. PA 17601-5688
717-295-6123
® Security system equijpiment

Chyron
265 Spagnoli Road

Melville, NY 11747
516-845-2046; Fax: 516-845-3895
 Titlers. Graphics Systems

Consultronics . . . .. .. ... ...
269 Portage Road
Lewiston, NY 14092
716-754-8250; 800-267-7235
(Canadian office call: 416-738-3741
or Fax: 416-738-3712)
* Audio Test System.

Continental Electronics

PO Box 270879

Dallas, TX 75227

214-381-7161; Fax: 214-381-4949

¢ Please note: Model 316F-1 AM transmitter,
418D-2 AM transmitter and Model 81TAFM
transmitter were included in the Specifica-
tions section in error. Contact Continental
for additional information.

Cooper Industries/Belden Div. . 535

2200 US 27 8.

Richmond. IN 47374

317-983-5200; 800-BELDEN-1

Fax: 317-983-5294

* Please note: A typographical error ap-
pears (Benden) in Audio/Mic Cable, Cam-
era Cable, Coaxial Cable. Connectors,
Fiber-optic Equipment and Patch Panels,
Accessories categories.

Matthews Studio Equipment Group 536
2405 Empire Ave.

Burbank. CA 91504

818-843-6715, 213-849-6811

Fax: 213-849-1525

e Camera support, Grip, Lighting products

Nady Systems 537
6701 Bay Strect

Emeryville, CA 94608

415-652-2411: Fax: 415-652-5075

s Wireless Microphone Systems.

Netcom
1465 Palisade Ave.
Teaneck, NJ (37666
201-837-8424

= Consulting. Facilities. System Design

................

Ramko ................
35014 Sunrise Blvd.

Rancho Cordova. CA 95742
916-635-3600; 800-678-1357

Fax: 916-635-0907

® On-air Audio Mixers

Telex Communications, Inc. 540
9600 Aldrich Ave. S.
Minneapolis, MN 55420

612-884-4051; Fax: 612-884-0043

® Single, Multichannel Wireless Microphone
Systems.

Companies wishing to be [ncluded on the
mailing list for the next Hmadcas!
Engineering Eguipment Neference Manual
should write 1o Directoriea Editor,
Intertec Publishing. PO Box 12501,
Overland Park, RS GE282-300
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7 VALLEY STREET
HAWTHORNE, NI 07506

Versatile Camera Mount & Control Panel
Pan - Tilt - Trolley -

FOR BROADCASTING, TELECONFERENCING, MEDICAL,
EDUCATIONAL AND INDUSTRIAL USE.

Camera Mount: Compact = Lightweight = Double Upright Support
* Silent Precision Motors * Cross Roller Bearings

Control Panel: Available in either Linear Joystick Panel = Presetable
Shot Panel * Touch Screen Panel » Computer R$-232/422

FOR MORE INFORMATION, PLEASE CALL (201) 423-0347, FAX (201) 423-5635, OR WRITE:

Telemelrics Inc.

Zoom - Focus
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Station to Station

Interformat A/B
switch uses all ICs

By Jack Kline

ln today's competitive news arena, pic-
ture quality is more important than ever.
At WHTMTV, Harrisburg, PA, a commit-
ment to quality led to the adoption of the
Betacam format for ENG operations, an
upgrade from */4-inch.

Whether a station converts from 3/4-
inch to !/2-inch all at once, or gradually
adopts !/2-inch equipment, the transition
always presents the same problem: How
can the news department continue to ac-
cess 3/4-inch archive or file video while
operating in a !/2-inch world?

Kline was a maintenance engineer for WHTM-TV, Harris-
burg, PA, when he completed this project. He is now a main-

tenance engineer at WGAL-TV, Lancaster. PA.

News editors can waste time and mon.
ey by jockeying between various format
editing booths and endlessly dubbing, or
they can use an interformat editing sys-
tem. This article details the construction
of such a switch.

User's choice

Editors can combine present-day and ar-
chive video by using an interformat A/B
switch. This switch relieves the frustration
caused by multiple-format projects and
saves time during edit “crunch” periods.

An edit bay configured for interformat
work uses both a %/4- and !/2-inch ma-
chine on the playback side, and edits to
I/2-inch. The editor clicks a switch to se-

lect the desired playback format, then
routes the desired machine’s video and au-
dio outputs, the 8-pin monitor output and
the 9-pin remote-control data through an
A/B switch and into the record deck. {See
Figure 1.)

Theory of operation

Although A/B switching isn’t new to
broadcasters, it recently has become pos-
sible to build an all-IC switch. CMOS ana-
log devices for switching data and audio
have been available for several years.
Video's bandwidth used to require either
relays or diode gates. New video chips
now are available from suppliers, such as
MAXIM (Sunnyvale, CA) and GENNUM

¥ COLOR COLOR
VIDEQ OUT 1 8-FIN MONITOR MONITOR 8-PIN .| MONITOR
(PLAYBACK) (RECORD)
VIDEQ QUT 2
BETACAM
PLAYBACK CH 1 AUDIO OUT
VTR CH 2 AUDIC OUT
8-PIN MONITOR VIDEO OUT WAVEFORM
9-PIN REMOTE NO. 2 Lasialusl
SN
—H '_b_—
N VIDEC QUT 1
-—.:—
S 9-PIN REMCTE
L—>
L—.—’.
A/B CH1
SWITCH out RECORD
l ' | Aupio |CHT o VIR
—_— MIXER
3 CH 2
_—b' ouT CH 2
—— AUDIO [
— =
MIXER
- —>
VIDEQ OUT 1
VIDEO OUT2 |
ATIC CH 1 AUDIO OUT
PLAYBACK
vTh CH 2 AUDIO OUT
8-PIN MONITOR
9-PIN REMOTE

Figure 1. System block diagram of interformat A/B switch.
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(Burlington, Ontario). These devices sim-
plify video routing and will probably ap-
pear in commercial equipment soon.

In this project, MAX 453 ICs are used
to switch video, MAX DG303 ICs are used
to switch audio, and CD4053s are used to
switch machine remote-control data. (See
Figure 2.)

News editors can
waste time and money
by jockeying between
various format editing
booths and endlessly
dubbing, or they can
use an interformat
editing system.

The 453 IC is a 2-channel video mul-
tiplexer. This project uses three of these
chips to switch the VIR’s video outputs
1 and 2, and the video portion of the &
pin monitoring cable.

With the circuit values shown, the vid-
eo amp has a gain of 2. This yields 2V out
of the IC and 1V out of the series terminat-
ing resistor. This gain setting ensures trans-

parency at video frequencies. According
to specifications, with a gain of 2, the IC's
output is flat to 25MHz. The 6.8pF capac-
itor in the feedback loop compensates for
package capacitance.

The DG303 IC is a dual SPDT/TTL-com-
patible CMOS analog switch. Each IC is
capable of switching one balanced audio
channel. Three of these 1Cs are used to
switch channel 1 output, channel 2 out-
put and the audio portion of the 8-pin
monitoring cable. However, because this
is an unbalanced signal, only half of the
IC is used. The diodes in series with the
power supply protect the device against
a possible latchup caused by uneven rise
times between the +12V rails,

Two CD4053 analog switch 1Cs change
the signals on the 9-pin remote cable, One
IC switches the XMIT+ and XMIT- sig-
nals, and one switches the RCV+ and
RCV- signals.

Control and power

The control of the system is simple,
When wired as shown, all the ICs will be
in the “B” position when the control
switch is open. Closing the switch applies
+5V to the control pins, placing the
switches in the “A" position.

Although the simple toggle switch
shown in Figure 2 works fine, a later ver-
sion of this project used a push button to

control a TTL latch that controlled the ICs.
An LED shows which format is selected.

The video ICs take +5V. audio ICs take
+12V, and the remote IC takes +5V. Pow-
er supplies that provide these voltages are
available in most mail-order electronics
catalogs for less than $40.

An 8" x 12" chassis will hold the pow-
er supply and electronics board. The box

The interformat A/B
switch...relieves the
frustration caused by
multiple-format
projects and saves
time during edit
“crunch’’ periods.

should be fairly large because of all the
connectors. Place the remote A/B selec-
tor switch in a position convenient for the
operator.

Construction and
performance
After breadboarding to prove the design,
the project was built onto a small PC
board.

TAKE US WITH YOU.

Just peel off your subscription mailing
label and attach it to the address
change card inside this issue. Please
allow 6-8 weeks to process your
address change.
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Figure 2, Delailed drawing of circuit connec

-12v

tons shows simple control circuil.

The potential exists for crosstalk be-
tween the various signals. To avoid this.
keep all PC foil traces as short as possi-
hle. Video leads into and out of the cir-
cuit board should be made using minia-
ture coax, with lead lengths kept as short
as possible. Audio interconnections should

90 Broadcast Engineering January 1992

use shielded. twisted pairs. Use plain hook-
up wire between the hoard and the DIN
connectors for the control lines.

‘Two of these systems are in service. (One
has been in service for two months. and
the other for nine months. Both seem to
be performing well. Note that A/B switch-

www americanradiohistorv com

ing of playback decks is not the only ap-
plication for this project. With a few
changes, for example. the circuit could
switch two VCRs into one 'TBC. Used crea-
tivelv. this circuit could he the hasis for a
number of other station applications.

a
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BUSINESS SCENE

Microwave Networks Incorporated
(MNI). Houston, has been selected to pro-
vide a microwave transmission system for
a cellular communications network that
will cover metropolitan Lima, Peru.

Acrodyne. Blue Bell, PA, has sold two
30kW UHF transmitters to NC Television,
Channel 36, Maracaibo, Venezuela.

Sony, Montvale, NJ, has sold a Sony
APR 24, 24-track recorder to D&D Record-
ing, New York.

Magni Systems. Beaverton, OR, has
been awarded a contract for multistandard
test and measurement equipment by STAR
TV, Hong Kong.

Lyrec's (Skovlunde, Denmark) duplica-
tion line, which includes a Master P-4400,
four slave units and mastering and quality-
control equipment, has been chosen by
Galvomat, Herk-de-Stad, Belgium.

Canon, Englewood Cliffs, NJ, has sold
Latin America’s first Canon J33aX11b [AS

Controls

RS232 Remote Control
Cne U High Enclosure

Exclusive U.S. Distributors:

HAMLET VIDEO INTERNATIONAL

Superior Display Resolution

Simultaneous Waveform/Vector
Displays With Adjustable Mix

4 Inputs, Composite/Component

Providing All Control Functions
Built-in Calibration Pulse
Oscilloscope Mode of Operation
SC-H and Color Framing
Automatic Standards Selection

(== E—
Industry Briefs

to Radio Cadena Nacional, Bogata, Colum-
bia. An ENG lens, the 114aX8.5B IRS. was
also purchased.

A.F. Associates. Northvale. NJ, has de-
signed and installed a second customized
Radamec-EPQ robotic camera system for
QVC Network, West Chester, PA.

Vistek. Bucks. England, has sold the
largest digital routing system in the United
States to Modern Videofilm, Burbank, CA.

Pinnacle Systems. Santa Clara, CA. has
sold its 2100 series production video work-
station to the NBC news channel in
Winston-Salem, NC, and to WYSM-TV, an
independent station in Lansing, MI.

Pinnacle has also sold six Prizm video
workstations to six facilities in the United
States: Centurion Video Productions, Me-
tuchen. NI; DCP Communications Group,
Princeton, NJ; National Video Post. Ana-
heim. CA; L&l Productions, Alberta.
Canada; and P&P Studios. Stamford, CT.

Three additional Prizm video worksta-
tions were sold to KCRATV. Channel 62,
an independent broadcaster in Burbank,
CA.

The BBC has also purchased a Prizm
video workstation for its facility in Bristol,
England.

Dynatech Colorgraphics, Los An-
geles, has sold a DP4:2:2 video worksta-
tion to Crawford Design/Effects, Atlanta.

Ampex. Redwood City, CA, has sold 27
ADO 100 3-D digital effects systems to ltal-
ian broadcaster RAITV, Rome.

Aurora Systems. Santa Clara. CA, has
sold its first AU/280 Commander to Vid-
eo Arts. Aurora Systems also sold its 100th
AU/280 system to KNXV-TV, Channel 15,
IPhoenix.

Canon U.S.A_, Englewood Cliffs. NI, has
sold one J20X super lens to KBHK-TV 44,
San Francisco, three J20X super lenses to
Canada's TV Ontario. and one J20X super
lens to QVC Network. West Chester. PA.

Canon has also sold six studio/field
lenses to Canadian-based CanWest Broad-
casting.

Dynatech NewStar, Madison. WI, has
sold a NewStar Il computer system to the

HAMLET WAVEFORM/VECTORSCOPE

...High Performance, Low Cost, Compact Size

The Hamlet 301 Turns Any Monitor Into

A Waveform/Vectorscope

M¥E 304

Call Today For a Free Demonstration 1-800-331-2019

JAMES GRUNDER & ASSOC. ¢ 5925 Beverly « Mission. KS 66202 « (913) 831-0188 » FAX (913) 831-3427
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Canadian Broadcasting Corporation,
Montreal.

CMX, Santa Clara, CA, has sold more
than 110 of its OMNI 1000 video editing
systems, with worldwide deliveries ex-
ceeding 45 systems.

Vistek, Bucks, England, has sold a VMC
standards converter to Worldwide Televi-
sion News (WTN).

Acrodyne Industries, Blue Bell. PA,
has delivered a Channel 2, 10kW transmit-
ter (TRL/10KA} to Korea for the Armed
Forces of Korea National Network (AFKN).
The transmitter will be used as a standby.

Harrison Systems, Beltsville, MD, has
completed the final phase in the high-
efficiency upgrading of the 220kW Har-
ris transmitter system in operation at the
Maryland Public Television's Annapolis fa-
cility. The completion ends a continuing
3-year project to reduce transmitter oper-
ating cost. improve reliability, improve sig-
nal performance and extend capitol facil-
ities life.

Tannoy, Ontario, Canada, will install 14
System 15 DMT reference monitors inside
broadcast control rooms being built for the
1992 Summer Olympics in Barcelona,
Spain.

Sony, Park Ridge, NJ, has sold three
DVR-2000 D-1 recorders, a DVS-8000C
switcher and a DME-5000 digital effects
generator to Atanor, a post-production
house based in Madrid, Spain.

AMS Industries, Lancs. England, has
sold an AMS Logic 1 console and Audio-
File Plus to Thames TV.

AMS has also sold an AMS VCS to BBC
Radio for the Maida Vale studios in
London.

Vinten, Towaco, NJ, has delivered a
multistudio Microswift camera robotics
system to CBS, New York.

Panasonic, Secaucus, NJ, has sold 31
AJ-D350 VTRs to Group W (Westinghouse
Broadcasting Company) for use in two of
its TV stations — KYW-TV, Philadelphia,
and KPIXTV, San Francisco.

In addition, Panasonic’s MII format has
been selected by Spartan Radiocasting
Company's WBTW-TV, Florence, SC, for
expansion of its creative services division's
post-production facilities.

C-Cor/Comlux, Mountain View, CA,
has sold a fiber-optic system to NBC, New
York.
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Audiotechniques, New York, has de-
livered a sizable order for professional au-
dio equipment to SAV Entertainment,
Moscow.

Comark, Colmar, PA, has sold a CTT-
U-70SICR transmitter to WQLNTV 54,
Erie, PA. This is the world's third 10T
equipped transmitting system.

Ampex, Redwood City, CA, has an-
nounced that it will introduce and deliv-
er a total digital component technology
system in 1992. It will be called DCT, and
at the heart of this CCIR-601 system will
be a new format digital component tape
drive, companion tape cartridge and vid-
eo production switcher.

The M.S. Russin Group Ltd.. a consult-
ing firm, has been formed by Mort Rus-
sin. The company specializes in the area
of remote positioning devices, which in-
cludes robotics. optical interface and
equipment for video conferencing. The
address is 7648 Lexington Club Blvd.,
Suite A, Delray Beach, FL 33446-3427;
phone 407-496-0993.

Cycle Sat. Forest City. |A, and Telesat
Canada have formed a technology trans-
fer agreement for Cycle Sat’s automated
satellite delivery system for TV commer-
cials. Under the agreement, Telesat has
the exclusive right to use the Cycle Sat
hardware and software system in Canada.

Gentner Electronics, Salt Lake City,
has changed its name to Gentner Commu-
nications Corporation to reflect the com-
pany's goal to help people “improve com-
munication through innovation.”

Accom, Menlo Park, CO, has acquired
Axial Corporation. The operations of the
companies will be merged under the Ac-
com name, creating a single entity. Axial
will continue to exist as the name for the
editor product line.

Harris, Melbourne, FL. has acquired
Midwest Communications’ Systems and
Radio Frequency divisions. The business-
es will become part of Harris' communi-
cations sector.

SpaceCom Systems. Tulsa, OK, has
finalized an agreement for a second tran-
sponder on the Hughes Communications
satellite SBS-6. SpaceCom will use the
transponder to serve its FM Squared trans-
mission customers beginning this month.

Paltex International, Tustin, CA. and

BTS, Salt Lake City. have signed an agree-
ment that names BTS as the exclusive U.S.
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and international distributor for the Paltex
Dyad®> composite digital mixer/keyer
system.

Sola, Elk Grove Village, 1L, has expand-
ed its manufacturing facility in Fort Payne,
AL, by 40,000 square feet.

Eastern Microwave Inc, (EMI) has relo-
cated its office. The address is 5015 Cam-
puswood Drive, East Syracuse, NY 13057;
phone 315-433-0022.

Sony High-Definition Facilities
(SHDF), Culver City, CA, has opened its
doors to the Hollywood production com-
munity, making high-definition technolo-
gy readily available to West Coast program
producers. SHDF is located on the Sony
Pictures Studios lot. It is an independent
operating entity, and its services are open
to all Hollywood studios and program pro-
ducers.

Netcom has relocated to an expanded
facility with more than 3,000 square feet
of available assembly floor space. The ad-
dress is 1465 Palisade Ave., Teaneck, NJ
07666; phone 201-837-8424.

CMX. Santa Clara, CA, has offered an
open invitation to call the CMX Comput-
er Bulletin Board at 408-988-4398. The
bulletin board is a public service of CMX,
dedicated to the post-production industry.
Use of the board is free, and everyone in
the industry is welcome to use it.

Lexicon, Waltham, MA, has announced
that a broad array of enhancements to the
Opus digital audio production system are
now shipping. and are in use by customers
in the United States, Europe and Japan.
The enhancements are contained in Opus
Version 3.0.

Pinnacle, Santa Clara, CA, has named
the following companies as marketing
representatives for its 2100 series video
workstation: Progressive Marketing, Ana-
heim, CA; Jerry Garber & Associates,
Wheeling, IL; The Karden Group, Apollo
Beach, FL; and Bay Roads Marketing
Group, Sharon, MA.

Lightning Master Corporation, Clear-
water, FL, has appointed Lawrence Behr
Associates (LBA Group), Greenville, NC, as
its distributor for South America. Central
America and Mexico.

Audi-Cord Corporation, Normal, IL,
has been purchased by Andrew M. Rec-
tor from Carl L. Martin. Martin will con-
tinue with the company to ensure a
smooth transition.
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Alcatel Telspace has relocated its
headquarters. The address is 5 rue Noél-
Pons, Nanterre Cedex 92734; fax
33-1-46.52.32.34.

Yamaha, Buena Park, CA, has opened
a West Coast professional digital products
demonstration facility at the Ocean Way
studios complex.

Optical Disc Corporation, Santa Fe
Springs, CA, has named Keesler Air Force
Base, located in Mississippi, as certified re-
cording center for the production of
recordable laser videodiscs {RLVs).

Whitenton Industries, Houston, has
announced the expansion of Midwest Au-
dio Marketing, its North Central US.
representative, and Marketing Concepts,
its Central U.S. representative, Midwest Au-
dio Marketing has expanded to include
Minnesota, Wisconsin, lllinois, Indiana,
Michigan and Kentucky. Marketing Con-
cepts has expanded to include territories
in Texas, Louisiana, Oklahoma, Arkansas,
Kansas, Missouri and Nebraska.

B&K Precision Instruments, Chicago,
has appointed Joseph Electronic, Niles, IL,
as distributor for its "Pro-Line”

Perma Power Electronics, Chicago,
has been awarded Patent No. 5,053,910 for
its coaxial transmission line surge sup-
pressor.

Broadcast Communications Systems
has relocated its headquarters to New Gla-
rus, WI.

Bexel, Burbank, CA, has entered into
a friendly merger with British-based Vin-
ten Group. Bexel's management will con-
tinue unchanged.

PEOPLE

Leo Zucker, a patent attorney in White
Plains, NY, has received his second U.S.
patent for a channel-compatible high-
definition TV (HDTV) broadcasting system.
His proposed system embodies the con-
cept of frequency reuse now applied in sat-
ellite TV channel allocations, and solves
the problem of confining an HDTV video
signal within currently allocated 6MHz-
wide TV channels.

Barry Cohen, Debra Buck Hutten-
berg and Kinsley Jones have been
promoted to positions with Andrew Cor-
poration, Orland Park, IL. Cohen is gen-
eral manager, broadcast products. Hutten-
berg is customer relations manager, and
Jones is distribution sales manager.

W. Kent McGuire has been appointed
international and Western U.S. radio and
TV sales representative for Circuit Re-
search Labs, Tempe, AZ.

Daniel McGinley has been appointed
engineering manager for Mitsubishi
Professional Electronics Division, Somer-
set, NJ.

Rex A. Reed has been named president
of Critical Communications, Salt Lake City.

Janice Haigney has been appointed
Eastern regional manager for the Broad-
cast Division of Digital F/X, Mountain
View, CA.

Emil Handke, Lee Pomerantz and
Roberta McKeehan have been appoint-
ed to positions with Otari, Foster City, CA.
Handke is national sales operations man-
ager, Pomerantz is export sales manager,
and McKeehan is industrial product sales
coordinator.

Arthur Hill has been named vice presi-
dent of executive accounts for Vyvx, Tul-
sa, OK. He also serves as general manag-
er for First Video, a Vyvx NVN service,

Stanley M, Baron has received the So-
ciety of Motion Picture and Television En-
gineers’ (SMPTE) 1991 David Sarnoff Gold
Medal Award for his contributions to the
advancement and standardization of dig-
ital TV imaging processing, graphics, and
the automation of tape library record and
playback systems.

Thomas Jenny and Vencil Wells have
been appointed to positions with the
Studer Division of Studer Revox America
{SRA), Nashville, TN. Jenny is vice presi-
dent and general manager. Wells is West-
ern regional manager.

Peter Marshall has been named presi-
dent of Keystone Communications, Salt
Lake City.

Thomas Daly has been promoted to
marketing manager, professional video
products, for the Magnetic Products Divi-
sion of Fuji Photo Film US.A., Elmsford,
NY.

Dr. Floyd Toole has been appointed
vice president of acoustical research for
Harman International, the parent compa-
ny for the JBL, Infinity, Pyle, Audax, EP]
and automotive OEM lines of loud-
speakers.

William Marriage has been named
sales engineer for Vistek Electronics Limit-
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ed, Buckinghamshire, England.

Jess C. Rodriguez has retired as presi-
dent of Stainless Inc., North Wales, PA. He
serves as a consultant to the company.

Jack Long and Rich Fiore have been
appointed to positions with Emcee Broad-
cast Products, White Haven, PA. Long is
director of sales, and Fiore is regional sales
manager.

Fred Yando and Derek Davis have
been appointed to positions with
Nakamichi. Yando is vice president, sales
and marketing. Davis is vice president,
operations.

Bob Adams, senior design engineer of
audio converter products for Analog
Devices, Norwood, MA, has been award-
ed a Society Fellowship by the Audio En-
gineering Society (AES).

Dean C. Leeson has been appointed
marketing/product sales support special-
ist for camera products for BTS, Los
Angeles.

L.E. (Ed) Shivitz has been named proj-
ect manager, 3M sound products project,
3M national advertising for 3M, St. Paul,
MN.

Allan R. Lamberti has been named
vice president of North American sales for
Microwave Networks Incorporated (MNI},
Houston.

Jeff Peters, Gary Bosiacki, Mike
Rangitsch and Frank Olson have been
appointed to positions with Telex, Min-
neapolis. Peters is national sales manag-
er. Bosiacki is Western regional sales man-
ager. Rangitsch is Eastern regional sales
manager, and Olson is sales specialist.

Doug Davidson, John Duty and Gene
Sudduth have been added to the sales
staff of Dynair, San Diego. Davidson is
Eastern regional sales manager. Duty is
central regional sales manager. Sudduth
is sales manager for the company's new-
ly established Southern region.

Dave Collie has been named manager
of Western operations for Solid State Log-
ic, New York.

Joe Ryan has been promoted to nation-
al sales manager for BASF, Bedford, MA.

Steve Cheung has been appointed sales
and marketing manager for Audio
Processing Technology {(APT), Belfast,
Ireland.
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Frequency coordinator
list update

By Jerry Whitaker

The frequency coordination efforts of
SBE are well known; they have drawn
praise from many quarters in the broad-
cast industry. The foundation of the soci-

Whitaker 1s a technical writer based (n Beaverton, OR, and
is vice president of SBE.

TN
SBE Update

D
D | B

ety's work in this area is the dedication
of the local frequency coordinators.
These efforts are of special significance
this year, with the national political con-
ventions during the summer, and the elec-
tionsin the fall. Managing the Part 74 air-
waves is a major undertaking that requires
advance planning and cooperation. Your

first line of support is the local SBE fre-
quency coordinator.

The SBE has just released a new, updat-
ed list of frequency coordinators. If you
have any questions or need further infor-
mation about the frequency coordination
efforts of the society, please contact the
SBE national office at 317-253-1640.

FREQUENCY COORDINATOR LIST
Alabama Birmingham Frank Giardina Bulletin Board  305-828-7907
Alaska  Fairbanks only Eric Nichols 907-488-2216 Northeast Cary Martin 904-393-9863
Radio-State Derek Palm Beach Jim Johnson 409-842-1077
Edmondson 907-563-3555 W. Paim Beach George Danner 407-844-1212
TV-State Frank Mengel 907-563-7070 Tampa Bay Ralph Beaver 813-287-1047
Arizona  State Karl Voss 602-965-3506 Tallahassee Scott Ciark 904-893-3127
Arkansas Little Rock Richard Duncan 501-682-2386 Georgia State Ernie Watts 404-827-1987
Ft. Smith Don Patrick 501-646-6141 Hawaii  State Craig Miller 808-943-1715
California North Mark Manuelian 415-398-5600 Idaho Northern Area Greg Schwarz  509-328-9084
f San Jose Nampa Andrew Suk 208-467-3301
(2GHz & up)/SF Don Sharp 415-561-8996 lllinois State Ken Steininger  312-943-3321
San Jose Quad Cities Rick Serre 309-764-8888
(2GHz & Rockford Doug White 815-964-9336
down)/SF Chuck Waltman 415-291-0202 Springfield Bruce Harrold  217-787-4756
Sacto. Valley Indiana  Lowre Charles Sears  317-878-5311
(2GHz & up) Fred Lindsay 916-441-2345 Motor Spdway
Sacto. Valley (April & May)  Tom Allebrandi  317-241-2500
(2GHz & down) Kent Randles 916-925-3700 S. Bend/SW MI Mike Kaufman  219-233.3141
Salinas/ B.B.S. (For info.
Monterey Karl Kauffman  408-422-3500 call) Charlie Sears 317-878-4069
Redding/Chico  Terry Green 916-343-8461 lowa Ames Ed Powers 515-294-5376
North Coast Phil Moore 707-523-1369 Kansas  All except
San Diego Tom Wimberly  619-279-3939 Kansas City Lioyd Mintzmyer 913-483-6990
San Diego Kentucky Louisville Eric Burgman 502-582-7840
(450MHz only) John Barcroft 619-279-1360 Louisville Eric Burgman
Fresno Randy Stover 209-226-0341 (Alt.) 502-582-7763
San Joaquin Les Lester 209-577-8701 Paducah Jim Franklin 502-442-8214
South Howard Fine 213-962-7841 Louisana Baton Rouge M. Patton &
Colorade Denver Mark Smith 303-832-5665 Assoc. 504-292-4189
Bulletin Board  303-341-0129 New Orleans
Grand Junction Chuck R&TV Fred Barrett 504-486-6161
Hendrickson 303-248-1315 Monroe & NE  Mark Wilson 318-342-5556
Con- Shreveport Rick Benson 318-425-8692
necticut State Edward Nelson 203-243-4757 Lafayette Mac Dula 318-231-5668
Local B.B.S. 203-243-4950 Maine State Robert L.
Delaware Northern Larry Will 609-530-5069 Stessel 207-732-4366
DC. Washington Maryland Baltimore J. Rowland
(1GHz down) John Banks 301-984-6000 Kraft 301-338-6647
Washington Mass. Boston-RlI Joe Sweeney 617-787-8640
(7GHz) Glen Laham 301-267-9003 Michigan Central Larry A. Estlack 517-887-8088
Florida  Central Don Anglin 407-629-5105 Lower
Miami Fred Upper
Zimmerman 305-751-6692 Peninsula Larry A. Estlack 517-887-8088
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Min-
nesota
Mis-
sissippi

Missouri

Montana

Nebraska
Nevada

New
Hamp-
shire
New
Jersey

New
Mexico

New York .

N.
Carolina

Dakota
Ohio

Okla-
homa

Grand Rapids
Bulletin Board
Southwest
Detroit Area

State

{None on
record)
West half &
Kansas City
St. Louis
Great Falls

Mid-Nebraska
Eastern Area
Platte Valley
Radio/TVIMW
Bulletin Board

State TV
Northern
Southern

State (1IGHz &
down)

State (1GHz &
up)

Central

Metro (1GHz
& up)
Northwest
Northeast

Albany/
Schenectady
Metro (1GHz
& down)
Long Island

Binghamton/
S. Cent.
Buffalo

Greensboro/

Hi Point
Raleigh/Ourhari
State TV (1GHz
& down)

State TV (1GHz
& up)

Charlotte
Fayetteville

State
Central
Eastern

Dave Gale
State Wide

Jim Lies

Russ Harbaugh

Mark Persons

Joe Snelson
Sam Caputa
Gregory A.
Fugat

Jerry Fuehrer
William Seier
Larry Gunther
Jack Smith
Jack Smith
James King

Bill Bumpus

(See New York
Metro)
Larry Will

Al Deme

Philip York
George
Braungard

Earl Arbuckle
Paul Deeth
{none on
record)

Fred Lass

Joe Fedele
William
Schieinitz

Gino Ricardelli
Hank Volpe

Allen Boaz
Jim Davis

Gary Liebisch

Harvey Arnold
Stu Albert
Van Clough

Mark Persons
Robert Dye
Tom Hamiiton

Northeast Co-op Ed Miller
Northeast Co-op Tom Miller

Southeast
Southwest
Northwest
Youngstown

Oklahoma City
MWATV

Rick Ervin
Rick Walsh
Bill Rossini
David Davidson

Ted Newcomb

616-451-2551

616-530-0821
219-258-5483
313-642-6226

218-8298-1326

913-677-5555
314-727-2160

406-761-8816

308-743-2494
402-474-8033
308-532-2222
702-435-5555
702-452-6095
702-831-6900

603-868-1100

609-530-5069

505-243-2285
505-243-2285
315-425-5555

212-210-2555
716-546-5670

518-346-6666
212-975-2408
516-481-8000

607-770-4040
716-845-6100

919-759-2316
919-684-6232

919-790-6315

919-549-7272
704-527-4152
919-486-4991

218-829-1326
614-644-1714
614-374-9647
216-431-5555
216-431-8888
614-593-1113
513-224-1501
419-244-8321
800-950-9766

405-478-3000

Oregon

Penn-
sylvania

Philip-
pines
Puerto
Rico

Rhode

Island
S.
Carolina

South
Dakota
Ten-
nessee

Texas

Utah
Vermont
Virginia

Washing-
ton

W.
Virginia
Wis-
consin

Wyoming

Oklahoma City
Radio

Tulsa

Western &
Central

Central Radio
& TV
Northeast
Southeast
North Central
Philadelphia
Pittsburgh area

All areas

All areas

Providence

Greenville
Columbia

State

Memphis TV
Nashville Radio
Nashville TV
Knoxville
Austin TV
Austin Radio
Corpus Christi
Dallas

East 30-40
miles

El Paso (1GHz
& up)

El Paso (1GHz
& down)
Houston TV

Houston Radio
Houston

San Antonio
Radio

San Antonio TV

Sait Lake City
State

Norfolk Radio
& TV
Richmond
Radio & TV
Roanoke TV
Chesapeake

Eastern
Seattle/W.
Wash.
Southeast

State
South/Central
Milwaukee
Northeast
LaCrosse

State

Dennis Orcutt
Richard Hardy

Bob Moore

Rick Markey
Ron Schacht
Larry Will
Skip Smith
Larry Will
Jack Linder

Martin Faustino

E

Robert Beatrice

Jerry Massey

Fayne Anderson

Mark Persons

Pat Lane

Watt Hairston
Randy Cain
Frank Folsom
Reed Daughtry
Jim Henkel
Steve West
Gerry Dalton
Bulietin Board

Butch Adair
Pete Warren

Algie Felder
D. Saenger/
R. Goldy

Bill Cordeli
Bulletin Board

Paul Reynolds
Harold
Friesenhahn
John Dehnel
Brooks Brown

Sperry Davis

Allen Kass
Ronald Smith
Dave Deslar

Greg Schwarz

Jack Barnes
Felipe Olvera

James Murphy

Chris Cain
David Janzer
Jim Rammer
John
Wittenmeier
Roger Hicks

Rodriguez-Velez

405-478-5104
918-627-4607

503-231-4222

717-393-5851

717-779-3349
609-530-5069
717-323-5360
609-530-5069
412-242-4300

809-878-1275
401-955-9525

803-271-9200
803-796-9060

218-829-1326

901-458-252|
615-256-0555
615-871-6947
615-573-6171
512-451-1569
512-397-1410
512-883-6511
214-920-1900
214-647-0670

214-597-5588
915-533-2911
915-851-3382
713-771-4631
713-438-3838
713-284-1090
512-615-1925
512-226-4251
801-575-5555
802-362-4800
804-446-1000
804-780-3400
703-344-0991
804-547-7414
509-328-9084

206-443-8322
509-735-8369

304-296-0029
608-271-4321
414-476-4200
414-766-0616

608-788-3050
307-856-6944
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Cart system maintenance
By Ampex
¢ Automatic scanner conservation:
software update for ACR-225; algorithm
determines optimum scanner operation
from play list; scanner is activated only
when necessary; up to 800% increase in
scanner life possible.

Circle (351) on Reply Card

Coax, waveguide reference

By Andrew

* [llustrated guide: discusses electrical,
building and fire code requirements of
coaxial cable and elliptical waveguide;
summarizes cable categories defined by
National Electrical Code and their appli-
cations.

TMBRTW

Fire Revard o
Comal cablos '1

Fllipane sl
W putnle o ¥ i E

___.-_.1 E:r% "'é
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Circle (352) on Reply Card

Video monitoring
By ASACA/Shibasoku
* CM201IN, CM14IN: auto setup video
monitors; high-resolution shadow mask
with in-line dot CRTs; auto setup option
uses light probe to sense and store manu-
al settings for five color temperature mem-
ories; standby feature disables HV circuit
only.
* TG71AX generator: NTSC. PAL signal
source with built-in functions and storage
for custom patterns; composite, Y/C,
Y/R-Y/B-Y and sync drive outputs.
Circle (353) on Reply Card

HDTV still-store

By ASACA/ShibaSoku

* ADS-7800 MO system: combines

AMD-1340 high-speed magneto-optical

disk drive with VM41A6 HDTV video proc-

essor; stores 200 HDTV stills on a disk with

(.7s random access; rewritable disk tech-

nology; 15Mbyte/s data transfer rate.
Circle (354) on Reply Card

Hand-held digital multimeters

By Beckman Industrial
* DMI5XL, DM10XL, DM5XL: large
1.CD readout; 10A current fuse protection;
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New Products

input jack warning signal; safety tester fea-
ture; series covers signals to 20MHz; DC
volts to 1kV, AC volts to 750V; resistance,
diode test and continuity modes.

Circle (355) on Reply Card

Slow-motion system
By BIS
e EVS LSM: live slow motion by EVS Sys-
tems (Belgium); continues to record live
images while being used to show slow mo-
tion and frozen frames; total storage of 100
images; line interpolator cancels interfield
flicker; frame interpolator smooths slow
motion; 4:2:2 recording with 525/60 or
625/50 output,

Circle (356) on Reply Card

High-speed signal conditioning
By Comlinear
* Monolithic OP amps: CLC411 device
with 250MHz bandwidth, 2,300V/us slew
rate and +0.1dB response to 30MHz for
HDTV signals; CLC430 device with 55MHz
bandwidth, 2.000V/ s slew rate for NTSC
or PAL video applications; both are
+15VDC devices.

Circle (357) on Reply Card

Satellite downlink equipment
By ComStream
* ABR200: digital audio receiver; 20kHz
stereo CD-quality audio uses MUSICAM
compression algorithm; 128, 192, 256kb/s
data rates with 35-65% reduction in sat-
ellite space segment costs; usable with Ku-
or C-band operation.

Circle (358) on Reply Card

Test signal source

By Rohde & Schwarz

* Model SMGL: generator with broad-
band power amplifier produces —118dBm
to +30dBm range from 9kHz through
1GHz; settling time less than 15ms; RF
sweep mode; for crosstalk, crossmodula-
tion, intermodulation measurements, de-
termining antenna characteristics, amp
linearity.

Circle (373) on Reply Card
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Video compression feature
By Digital F7X
* Disk F/X: video production system us-
ing Intel DVI compression technology im-
plemented by New Video Corporation; ex-
pands disk capacity from minutes to hours
in magnetic or optical disk media, and
permits higher-resolution images to be
stored.

Circle (361) on Reply Card

Security equipment

By Conex Electro Systems

* ER-41 event recorder: 4-channel unit
detects time and date of events signals by
a contact closure; each channel may re-
tain information from 65,000 events; serial
interface to interconnect PC.

CONEX | | .CTRO-SYSTEMS INC

DISPLAY ON

MENU CHANGE EXE

Circle (359) on Reply Card

Equipment reference
By Contact East
* Fall [991 catalog: illustrates a wide va-
riety of tools and test equipment for elec-
tronic equipment; includes static protec-
tion products; communications test
equipment.

Circle (360) on Reply Card

Digital audio editing
By Solid State Logic
* ScreenSound enhancements: EDL
scan imports CMX edit decision lists and
distributes source material on system; au-
toconform loads material based on time-
code information; VariTime time compres-
sion and expansion with pitch compensa-
tion; [Edit for variable control of crossfade
edits; magneto-optical drives; disk store
expansion packs.

Circle (378) on Reply Card


www.americanradiohistory.com

Automation network
By Generation Technologies
e Newstrak: software for Sony Betacart LMS; permits decks
to be shared between several users; maintains eight indepen-
dent playlists running simultaneously; any event can be revised
al any time; cooperative venture with Louth Systems.

Circle {362) on Reply Card

Data routing, distribution
By Jem-f-ab
¢ Model DSW-128: machine control management routing
switcher; for delegation and control of RS-422 and RS-232 data
signals; time-sharing, large systemn management programma-
ble from PC.

Circle (363) on Reply Card

Instrument reference
By Johin Fluke Manufacturing
¢ 1991 catalog: 15-page publication. “1991 Electrical /HVAC-
R Service Equipment” describes multimeters, thermometers
and accessories.

Circle (364) on Reply Card

Power device reference

By Motorola/Media Relations

* Transistor selector guide: data and cross-reference infor-
mation for bipolar power transistors; 700 standard off-the-shelf
items included, including audio and CRT dellection devices.

Circle (368) on Reply Card

Communications analyzer
By Telecommunications Techniques
» T-BERD 2090SP: combines bit error rate test set. VOM. TDR
functions; ‘l-carrier analyzer for T1 outside plant applications;
measures voltage, simplex current, resistance for DC tests; as-
sists in locating cable faults.
s DS3 interface adapter: expands capabilities of FIREBERD
4000, 6000 communications analyzers to handle DDS, T1, FT1.
DS3, data interface and wide area protocol analysis.

Circle (381) on Reply Card

Machine control system

By TimelLine Vista

* MicroLynx: audio-video transport synchronizing system; for

two transports; MIDIi, SMPTE time-code generators: two wide-

band readers; MIDI[-to-SMPTE synchronizer; compute control

port with direct Macintosh interface; keyboard with LCD display.
Circle (382) on Reply Card

“I.“]Stﬂd. Send for a

_ Reduce Bandwidth 75%

& for Digital Audio
Frn, | [ransmission

Intraplex PT/PR-150 modules use
[ 10-hit cading and compression
algorithm to transform 13 kHz audio into
128 kh/s handwidth: 7.5 kHz into 64 kb/s.

* 4:] handwidth compression

» Selectahle bandwidths 15 & 7.5 kHz

*» Two circuits per module stereo or

monaural operation
oy S

* Remote programahility =
=

T4
[ntraplex

Intraplex. (ncorporated. 80 Taylor Steet. Lintleton. MA 01460-3427
TEL: (508) 486-3722 FAX: (508) 486-0709

* Plug-in modules for use with
Intraplex Multiplexers.

Circle (49) on Reply Card

TapeCube

Storage System
Protects Tapes
Simplities
Handling

TapeCube is a unique injection molded ABS
plastic cube that holds 5 half-inch D2 cart tapes.
Helps protect tapes from dust and dirt contami-
nation. Optional labeling system identifies tapes
easily, simplifies filing and retrieval.

Call or write for FREE sample
Toll-Free: 800-447-2257

THE WINSTED CORPORATION

10901 Hampshire Ave. So. « Minneapolis, MN 55438 « (612) 944-8556
FAX 612-944-1546

Preferred by Professionals Worldwide
Circle (50) on Reply Card
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Product brochure
By MCL

* 30004 C-band TWT HPA: booklet
contains important information about
3kW satellite communications uplink HPA

system.
Circle (365) on Reply Card

Video keyer
By MicroSearch

¢ ChromaKey: video peripheral device
for use with Amiga PC and gen-lock equip-
ment to super live video over computer
graphics; no RAM or software required.

Circle (366) on Reply Card

Audio production mixer
By Solid State Logic

* SL 8000 G: audio console designed for
use in television, music recording and mo-
tion picture formats; ready for 3-D music
processing; Ultimation moving fader/VCA
system; automated joystick pan with left,
center, right and surround control for all

channels.

Circle (379) on Reply Card

Audio control unit
By Neotek

* Broadcast fader package: group of
optional functions to make the audio mix-
er more productive; focuses on gain, mute,
fader switching, overpress cue function,
fader logic, live mic sensing and in-place

solo function.
Circle (369) on Reply Card

FO equipment information
By OFTI

e 500-4CLT-1000: data sheet describes
cleaving tool to scribe fibers prior to
polishing during preparation of connector
terminations; factory set for OFT] STC and

XTC connectors.
Circle (370) on Reply Card
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PAL signal decoder
By Microtime
* Dyna-Comb decoder: digitally de-
signed unit separates PAL composite sig-
nals into components with maximum
bandwidth and low cross-component con-
tamination level; 10-bit sampling at
177.73MHz; 12-bit internal processing;
62dB S/N rating.

Clrcle (367) on Reply Card

Audio signal processor

By Valley International

* Dynamite?: combines compression
and peak limiting with gate or expand
functions; L.I.D. circuit emulates the hu-
man ear with complex and simple wave-
forms; anticipatory release computer
reduces pumping and breathing effects.

Circle (383) on Repiy Card

Power resistors
By OHMITE
¢ Hi-Rel glass resistors: inductive, non-
inductive and super non-inductive series;
glass-jacketed metal film for meter mul-
tiplier use; Meg-O-Max high-voltage, high-
resistance devices; ferrule terminal pow-
er wire wound resistors; 15W-150W in 5%
and 10% values.

Circle (371) on Reply Card

Videoconferencing equipment
By Picturelel
¢ M-8000 multipoint bridge: ties ISDN,
switched and dedicated digital networks
into one videoconference call; supports
IDEC integrated dynamic echo cancella-
tion, SG3 compression; covers data range
of 112-384kb/s.

Circle (372) on Repiy Card

EDL software
By Viewpoint Software
¢ VideoStore: for building of decision
lists off-line using various Sony edit con-
trollers with disk files to 999 events; list
management, notepad feature; may in-
clude play speed, effects registers, audio
channels 3 and 4, and GPO data.

Circle (384) on Reply Card

Audio processing devices

By Yamaha/Systems Technology Division
* MAGIC chip set: adds audio mixer and
CD ROM interface to multimedia audio &
game interface controller (MAGIC) board;
includes MIDI control, audio compression
and waveform synthesis functions for PC-
based multimedia or other applications us-
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ing a PC bus.
Circle (385) on Reply Card

Subcarrier signal device
By SCA Data Systems
* RD-57 RBDS generator: proprietary
LSI chip with 16-bit microprocessor con-
troller; develops 57kHz subcarrier signal
with access to a complete set of RBDS
functions,

Circle (374) on Reply Card

Satellite product

By Scientific-Atlanta

¢ Model 9708: integrated receiver
decoder; compatible with S-A B-MAC en-
cryption and VQ video compression tech-
nologies, while supporting current analog
transmission; also compatible with TDM
and FDM digital transmission formats.

Circle (375) on Repiy Card

Camcorder, lens

By Canon USA

® LX-100; !/2-inch CCD camera with Hi-
8 recorder; 450-line resolution; inter-
changeable lens feature using the VL
mount or EOS adapter to use auto focus
35mm SLR lenses; through-the-lens white
balance; dust seal on tape transport door;
stereo, zoom mode microphone; wireless
remote control.

* Interchangeable LX-100 lenses: CL
5-15mm £/1.6-2.6 3x; 8.6-69.6mm {/1.4-1.8
8x; 8-120mm /1.4 15x.

Clircie (390) on Repiy Card

Broadcast automation control
By Sentry Systems
* Format sentry: 3-mode capabilities for
live assist, full automation and satellite in-
tegration with reels, carts, R-DAT, CDs and
hard disk audio sources; for IBM/compat-
ible PCs; 12 stereo random-access sources
standard, expandable to 24 sources; opti-
cal isolation; silence sensing.

Circle (376) on Repiy Card

Fiber measurement equipment
By Siecor

* 2001 HR OTDR upgrade: module for
optical time domain reflectometer covers
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1,300nm single mode material; integrated
printer creates trace showing fiber faults;
disk drive permits trace storage.

Clrcle (377) on Reply Card

Videotape editing control
By Strassner Video Enterprises
¢ CMAX video editor: PC-based control
system uses ATstyle hardware, V-LAN ma-
chine control and standard color-coded
keyboard and screen displays; expandable
to 6-transport roll configurations for on-
line PC-based editing. Upgrade software
Version 3 available for previous CASE con-
trollers.

Circle (380) on Reply Card

Graphic indicators

By C.ltoh Technology

* D880 programmable LCD switches:
low-power backlighted LCD with 864 pixel
array shows 18-character or less message;
blink/non-blink and color of backlight can
be changed to alert operators of switch or
control circuit status; controller for 48
switches includes RS-232/422 communi-
cations.

Circle (389) on Reply Card

Digital signal distribution
By Alpha Image
* Aipha 232S: 3232 serial routing sys-
tem; may be expanded to larger array
sizes if required; based on previous mod-
el 2645 64x64 system.

Circle (386) on Reply Card

Enhanced battery care
By Anton/Bauer
e MP-4D charging system: expands the
MP-4 charger with DM4 discharge/battery
valuator module featuring testing modes
for all batteries; NPCM module permits
four snap-on and four NP-type batteries
to be connected to the charger simul-
taneously.

Circle (387) on Reply Card

Titler enhancement

By AVS Broadcast

* Master Type Face Library: complete
library available by subscription from in-
stalled, compact AVS-encoded format for
ManuScript and FloatingPoint titlers; faces
may be authorized over phone line with
special password system.

* LogoCompose option: for editing and
adapting any Master face or creation of

multicolor logos, which may be used as
characters.
¢ 601 interface: permits 4:4:4:4 RISC de-
sign FloatingPoint to be used in CCIR 601
facilities.

Circle (388) on Reply Card

Video monitor setup

By Philips TV Test Equipment

* PM 5639: color analyzer for alignment
of color temperature in picture monitors;
incorporates dielectric inference filter
simulating human eye characteristics as a
standard observer; hand-held portable unit
is battery operated.

Circle (399) on Reply Card

DP/MAX workstation enhanced
By Dynatech ColorGraphics
* Real time features: compositing, edit-
ing, layering functions for video worksta-
tion; permits matte recording, real time
color correction and chroma-key; opera-
tor may manipulate sections of an image
with a video paintbrush,
* Morph upgrade: additional tools to au-
tomate and increase speed of the system’s
ink and paint functions.

Circle (391) on Reply Card

Solid-state recorder
By Getris Images
* ARAMIS Venice silicon recorder: op-
tion permitting real time recording of vid-
eo with (60s+) or without (10-120s) digital
key information; 4:4:4 or 4:4:4:4 architec-
ture; up to 10 layers of animation; auto-
matic rotoscoping feature.

Circle (333) on Reply Card

Audio delay system

By Hotronic

* Model AU202: 2-channel delay covers

20Hz-20kHz spectrum with 16-bit resolu-

tion at 44.1kHz sampling; stereo with

0.01s, 0.1s and 1s increments to 9s overall

delay; obscenity delete function; balanced

inputs and outputs on XLR connectors.
Circle (394) on Reply Card

Status display

By Image Video
* UMD-1000 under-monitor display:
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0.75-inch 3-color display mount under a
monitor for status indications; display units
to 28- or dual 14-character models; RS-
232/422 control with variable flash rate
and color control; interface to Image Vid-
eo routing switchers.

Circle (395) on Reply Card

HD image worhkstation
By Eastman Kodak
e Electronic Intermediate: prototype
high-resolution image computing worksta-
tion; allows electronic manipulation for
video effects and other post-production
functions in film work; 3,656x2,664-pixel
digital stage includes 10 bits per color;
compositing and matting through special
license with Ultimatte Corporation.
Circle (392) on Reply Card

Video decoder/transcoder
By Microtime
* Model TD-1: dynamic digital comb fil-
ter transcoder and decoder converts com-
posite analog video to D2 component dig-
ital format, simultaneous conversion of
composite analog to component analog
video; 10-bit sampling at 4x subcarrier;
parallel D-2 at 10-bit or rounded 8-bit out-
put; integrated synchronizer with 2-, 4-
field memory.

Circle (397) on Reply Card

Synchronizer, test option

By Tektronix

® V5-210: video synchronizer with 4-field
memory; synchronizes without decoding
to avoid artifacts; 10-bit A/D and D/A con-
verters with 8 sampling rate; bypass fea-
ture for VITS lines; RC-210 remote-control
unit; audio delay port for 118-AS for tim-
ing corrections.

e VM700A Option 21: camera measure-
ment package tests tube and CCD
cameras; includes CCD defect analysis,
colorimetry, gamma/detail, fixed-pattern
noise and frequency response check.

Circle (403) on Reply Card

Signal transmission system
By Vyux
* Vyvx NVN system: a nationwide sig-
nal distribution and transmission system
for television; includes “last-mile” connec-
tion, tying end-user analog signals into the
network at “local” TV switching centers
(TSCs); A/D, D/A conversion occurs at
TSCs; overall network operation is through
DS-3 technology.

Circle (406) on Reply Card B
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Continued from page 34

each other. The telco will charge for patch-
ing a cable between them, but chances are
the patch will stay in place for months at
a time, The rate for such switcher-to-
switcher patching is usually low.

For whom the Bell’s toll

The telephone industry is easily capa-
ble of expanding into these new video
services. Regulatory caps limit the profits
telcos can take each year. This means they
often have plenty of money available for
system expansion and capital reinvest-
ment. It is generally estimated that the tel-
ephone industry plows back $20 billion
into improvements each year.! At this
rate, they could quickly become video-
capable.

Regulatory caps limit
the profits telcos can
take each year. This

means they often have

plenty of money

available for system

expansion and capital

reinvestment.

Unfortunately. according to some
analysts, the telcos” goal may be more
than becoming a keeper of switches.”
Some feel that telcos will attempt to de-
velop a national video dial tone. In this
service, residential customers could dial
up the video they want on demand. Such
a network offers good potential for pro-
gram producers, because it would increase
the demand for programming. However,
the plan could include a deadly caveat for
broadcasters. Allowing telcos to serve pro-
gramming to the home may allow them
to do away with middlemen, such as net-
works and affiliate TV stations.

Therefore, telco's digital and fiber solu-
tions may become a 2-edged sword. They
carry the short-term benefits of reduced
remote signal transportation charges and
higher quality. But they may do so at the
expense of the broadcast industry itself.
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1212 ext. 2737. Or write to NPR Training
— SBE Certification Course, 2025 M Street,
NW.. Washington, DC 20036.

NAB announces
engineering
management seminars

The National Association of Broad-
casters (NAB) is sponsoring its 27th annu-
al Management Development seminars for
broadcast engineers. Feb. 9-14, at the
University of Notre Dame in South Bend,
iN.

The seminars will be directed by Richard
D, Cupka, president of the Cupka Corpo-
ration, and will offer Management i, which
will include topics on interpersonal com-
munication, leadership style and project-
ing a professional image. Management [[
topics will include motivation and person-
ality assessment, performance improve-
ment and a review of Management I.

Participants who successfully complete
either seminar will receive 3.4 CEU points.

Included in the registration fee is tuition,
housing for six nights on campus at Notre
Dame's Morris Inn, all instructional materi-
als. Sunday evening reception and dinner.
Monday luncheon and Friday evening
graduation banquet. The cost is $1.675 for
members and $1.850 for non-members.

Call NAB Science and Technology at
202-429-5346 for more information and a
registration brochure.

HDTV conference
returns to Vegas

Top high-definition I'V (HDTV) experts
from the United States and the world will
return to Las Vegas April 13-16 to compare
notes, innovations and share the latest
trends in advanced television as part of
HDTV World "92.

The National Association of Broad-
casters is organizing the second annual
HDTV World Conference, a stand-alone
feature to NAB's larger broadcast conven-
tion, scheduted April 12-16 in Las Vegas.
Building on the success of last year's
HDTV conference, this spring’s event will
focus on the practical and economic
challenges of advanced television. among
other issues.

The 4-day conference will offer presen-
tations on HDTV technical trends and re-
cent innovations, programming tech-
niques and alternate media uses. Among
the session highlights. topic areas will in-
clude: HDTV Proponents for a Terrestrial
Transmission Standard, Programming and
Production Techniques and International
DTV, Implementation of HDTV, HDTV
Delivery Systems, Digital Video for HDTV
Twtorials, Audio and Ancillary Sertices

and New fIDTV Technologies. .

|
Preview

February...

CUTTING-EDGE
TECHNOLOGY

+ Digital Compression for
Audio and Video

Digital compression is the "hot” topic
for audio and video applications. Com-
pressed signals require less storage
space than do non-compressed signals.

» Optical Disc Recording
Systems

Optical disc recording techniques have

finally begun to mature, With the arrival

of "affordable” recorders and read-write-

erase laserdiscs, users are provided with

exciting new production tools.

» Distributing Serial Digital
Signals

As production equipment begins to rely
on serial digital signals, the task of rout-
ing those signals around facilities be-
comes a problem. Until now, serial dig-
ital signals primarily resided within one
or two pieces of equipment or within
a single suite. Now, facilities need to
send those signals to other locations.

+ Camera Lens Technology
Probably no piece of production hard-
ware is less understood than the cam-
era lens. People who buy lenses seldom
understand the technology, and often
end up purchasing a lens that may not
be best suited to their needs

March...

NAB CONVENTION
PREVIEW

+ NAB Engineering
Conference Preview

A summary of the major technical
papers and issues to be addressed at the
convention.

+ Exhibitor Roundup

A complete roundup of exhibitors that
will be attending the show. along with
the products they plan to display.

+ Exhibitor Map

Once again, we return to Las Vegas.
And as always the BE map is the atten-
dees personal guide to the show floor.

+ Facility Design Special
Report

An examination of the hardware re-

quirements to distribute multiformat sig-

nals. Many of today’s facilities will have

to handle more than one type of signal

(composite, component).
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Professional Services

TEKNIMAX

TELECOMMUNICATIONS

DENNIS R. CIAPURA
PRESIDENT

11385 FORESTVIEW LN.

SAN DIEGO, CA 92131 619 695-2429

INTERNATIONAL

Satellite Systems Engineering Design & Construction
T1 BUSTING *TRACKING SYSTEM *TRANSPORTABLE & FIXED UPLINKS
1-800-444-0856
PH: (BD5) 963-3765 FX: (805) 962-0920
425 E. Montecito $t. Santa Barbara, CA USA 93101
A DIVISION OF HEMEC COMMUNICATIONS

NETCOM

STATE-OF-THE-ART ENGINEERING FOR AUDID & VIOED

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

PROMOTE YOUR SERVICES
and increase business
for as low as $133 per insertion.
Call 913/541-6745.

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

1002 Greystone Street
405-744-6444

Stillwater, OK 74074
405-372-3949

D. L. MARKLEY

& Associates, Inc.
CONSULTING ENGINEERS

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

NETCOM

STATE-OF THE-ART ENGINEERING FOR AUOIO & VIDEO

TURN-KEY SYSTEMS
DESIGN & DOCUMENTATION
EQUIPMENT SALES
CAD SERVICES
1465 PALISADE AVE., TEANECK, NJ 07666 / (201) 8378424

 East Coast Video Systems

A fuli service
company providing. ..
+ Consuttation
+ Engineering & Design
+ installahons
¢ Training

-

Serving...
« Cable Systems
» Corporate Facilities
* Broadcast Faciities
s Teleproduction Facilihes

"52 Raiph Sireet, Belleville, NJ 0710 (201) 7515655

Robert J. Nissen

THE NISSEN GROUP, INC.

Communications Technology Consultants

32 Ridge Drive » Port Washington, New York 11050
(516) 944-5477

Classified advertising now avallable as Classified Dis-
play or By-the-word.

Classified Display: $112 per column inch, per insertion,
with frequency discounts available. t inch minimum, 10
inches maximum per ad. Blind ads $40 additional. Read-
er Service number $50 additional. Spot color available for
$150 {color determined by publisher).

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

Contact Rende Hambleton, at {913) 541-6745, for infor-
mation on frequency and pre-payment discounts. To place
your classified ad send your order and materials to Broad-
cast Engineering, Classified Ad Mgr.. PO. Box 12901, Over-
land Park, KS 66282-2901.

EQUIPMENT WANTED

Classified

SERVICES

SERVICES

REIONS!
VIA STATE-OF-THE-ART. 4 FIELD,
EMMY AWARD-WINNING CONVERTER
PAL BETACAM SP« PAL 1"+ S-VHS

347+ D-2+HI-8+ VIDEO-8+ 172" __

VIDEO DUPLICATION
ALL FORMATS

1800-USA-DUB1

& 0 a0 8

USH STUDIDS

=

W

USED
SNAP-ON® (PROPAC® 13/14) BACKPLATES
OR DEAD BATTERIES
$50 EACH
CALL 914-347-5776
® SNAP-ON, PROPAC are registered
trademarks of Anton/Bauer, Inc.

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

4-91-tfn

TRANSMITTER TUBE REBUILDING SINCE 19a41:
3ICX2500, 4CX5000, 4CX15000 and many others. Write for
details. FREELAND PRODUCTS INC., 75412 Hwy. 25,
Covington. LA 70433, {504) 893-1243 or {B00) 624-7626.

1-91-tin

PROFESSIONAL RESUME SERVICES successtuily serv-
ing professionals in the broadcast engineering field since
1976. Effective, creative, confidental, successful. immedi-
ate service avallable. Complete resume preparation. Cov-
er letter design and development. Career planning services.
Committment to product quality and client satisfaction.
1-800-786-3037 (24 HRS.) 12-91-91

Use Broadcast Engineering Classifieds

www.americanradiohistorv.com

—E-K VIDE@

VIDEO DUPLICATION SERVICE

800/729-4455

Sony High Speed Duplication
Custom Packaging
All Dubs 100 % Guaranteed

Real Time Duplication
Standards Conversions
Extensive Quality Control

with facilities n;
Los Angeles + Sait Lake City « Chicago
Houslon - Atlanta « Boston

Westem: Ssles Southern Sales Eastern Sales
1233-G Amsthysl 11806 Idisbrook drve 892 Worcester 5
Redondo Baach, CA Houston, TX 77070 Wekasioy, MA
90277 713370-9196 02181
213/372-8880 fax: 71372510186 §17/235-7260

213/379-8900 fax fax 617035-53‘2)

TRAINING

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

5-90-tfn

YUBA COMMUNITY COLLEGE offers a SBE certificate pro-
gram. Electronic technologist certificate available at com-
pletion of course. Marysville, CA. Contact: Dan Vitale,
916-741-6753. 10-91-6t
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Classified

HELP WANTED

HELP WANTED HELP WANTED

TRADE MAGAZINE
TECHNICAL EDITOR

Expansion has created excellent op-
portunity for TV/VIDEO expert to
work on Broadcast Engineering and
Video Systems magazines. Will
write articles on technical aspects of
television and video. edit materials
from outside contributors and offer
technical assistance and expertise to
other publications within electronics
group. Must have extensive ex-
perience and knowledge of televi-
sion/video engineering and com-
puters. Technical degree preferred.
Send complete resume and salary
requirements to:

HR SUPERVISOR
INTERTEC PUBLISHING
CORPORATION,

P. 0. Box 12901,
Overland Park, KS 66282
EOE M/F/H

SOFTWARE ENGINEERS
AND
HARDWARE ENGINEERS

The new world leader in analoy and digid 1elevision ronting
switchers, PESA Ine.. in Humsville, Alabama, has immediane
openings for the following positions.

Television Software Engineers with five years expericnce. thiee
years or more in C. C++ and real time multi-tasking software
design, BSCS. BSCE. or BSEE is required. Must be able to
apply structured design methodologies. An additional plus is
knowledge of” broadeast equipment control systems and uscr
design experience as applied to broadeast customer applications,

Hardware Engineers with five years experience in analog and
digital video signal processing is a necessary prerequisite. An in-
depth understanding of broad bund analog video amplifive design
and high speed digital logic design is also expected. A definite
advantage in your credentials will be video routing switcher
design and high date rate (greater than [QOMB/S) logic design
BSEE is required. with a MSEE desirable.

MAINTENANCE ENGINEER: NBC Attihate in Southeast-
ern Ruglon needs Engineer with at least 3 yrs TV Broad-
cas! Experence in Mainténance of all Studio. Master
Control Room. Production, News Remote and Transnussion
Equipment Should be familiar with Sony Beta Camera %4 *
Umatic VTR Machines. ACR 25 Studio Cameras. & Satel-
ite Equipment Please mail Resume and Salary Require-
ments to PO Box 12901, Broadcast Engineening, Dept. 728,
PESA is u growing company that oflers @ competitive salary and Overland Park. KS 66262, EOE. ez
excellent benefits package. We have recently been awarded
contracts o support the broadeasting regquirements on sonme of
the migjor sporting events o be telecast in 1992, including both
the Winter and Summer Olympics. If you have a desire o be
number 1, please furward your resume and salary history

ASSISTANT CHIEF ENGINEER: TV Broadcast Station
needs Engineer with minimum of 5 yr1s expenence in TV
Broadcasl EqQuipment Mantenance Should be knuwledge-
able of Satelite Uphinking/Downiinking and Analug Studio
Equipmunt. Responsible for daily mamnténance ot Broad-
cast Studio and Audiv EQuipment Supervisory expenence
aplus Mail Resume and Salary Requirements to. PO Box
12901, Broadcast Engineerning. Dept 728, Overland Park.
KS 66282 EOE. 1-92:1t

PESA Inc.
Attn: Ms. Bernie Cooper

CHIEF ENGINEER: Experienced Engincer needed 10 man-
age Engineenng Department in TV Broadcast Station 10
the Southeast Strong electronics background a must Min-
mum 5 yrs expenence n Broadcast Equipment Mainte-
nance of Broadcast Systems and Satellite EQuipment

2102 West Ferry Way
I l“ntSVi"es Alaba“]a 3580' Mamntenance. and at least 3 yrs Management Experience.
Responsible for @nsuring that all equipment 1s mantained

or for smooth operation ol TV Broadcasts and in & manner

FAX (205) 882-3294 that will comply with current TV standards and good en-

gineenng practices. BS Degree in Electncal Engineering

a plus Mail Resume and Salary Requirements to PO Box
PESA is an Equal Opportunity Employer

12901, Broadcast Engineening. Dept 728, Overland Park,
KS 66282 EOE. 1.92-1t

CHIEF ENGINEER—Assistant to Chiet Engineer that 1s
ready to become a Chiel Applicant should have knuwledge
of latest technology with experience admimstratively. Dom-
inate NBC athihate Great Company and benghts 1deal qual-
ity of ife A rare opportuntty Salary DOE Please send
resumes to Judy R Carner, Administrative Assistant,
WCYB-TV5, PO Box 2069. Bristol, VA 24203 Minonties and
women encouraged 1o apply No Phone Calls. EQE 1-92-1t

TECHNICAL. Northeast major market television station
seeks da television technician with @ miimum of 10 years

OVERNIGHT TAPE/MASTER CONTROL OPERATOR: Sign
station offfon Record satellite programming for tape delay
Verity daily commercial play hst and dub commercials,
PSA's and prumos. Load daily commercial play list into au-
tomation computer. Send resumes to Roye Bard, KTVA-
TV, 1007 W. 32nd Avenue. Anchorage. AK 99503. EOE.

1-92-1t
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MANUFACTURER'S REPS WANTED, broadeast television
products. BxClusive areas avdilable, generous commssions.
expuerience in held necussary. Contact Jamnus Jachetta.
Multidyne Electromes, Inc.. 12 Frost Creek Drive Locust
Valley. NY 11560. 1-92-1t

www americanradiohistorv com

expenence in all phases of television broadcasting includ-
NG operations mamntenance. systems design and layout
Must possess ¢ “General Class” FCC Iuunse, and have
& tormnal teehnical education Allinguines should be ad-
dressed (no calis) 10 irwin Ross. Director of Engineening,
WPVI TV. 4100 City Line Avenue. Suite 800. Phladelphia.
PA 19131 EQOE 1-92-1t
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Classified

HELP WANTED

FOR SALE

European Distributor c¢f Professional
Equipment for Radio TV Stations is look-
ing for an Experienced Sales Represen-
tative. Please send your resumé in confi-
dence to:
P.0. Box 6312, Jersey City,
New Jersey 07306-0312

Attn: Janine L. Algar Hurhan Resources

ELECTRONIC ENGINEER SHOP/FIZLD SERVICE. Swider-
ski Electronics. Inc. located in the Chicagoland Area, is
looking for a Video Service Engineer with a minimum of
2 years experlence. Person to work with Industri-
al/Broadcast 2", 1" & %" VTR's end related equipment,
Full Time Position. Mon. thru Fri. 8-4:30 pm. Full Compa-
ny Benefits. Send resume and salary history to: Human
Resources Department, 1200 Greenleaf Ave., Elk Grove Vil
lage, lllinois 60007. Fax resume to: (v08) 364-5019. EQE M/F

1-92-3t

CHIEF ENGINEER for major AM/FM Radio Station in large
southern ¢ity. Must have a minimum 2 years experience
in AM Directlonal, STL, Satellite, digital and analog equip-
ment, audio processors and AM/FM transmitters. Strong
maintenance required. Must have a 1*CC General Radlotele-
phone license and SBE cenified. Closes December 20th
Send resuma and references to. William Stoetfhaas, WMJJ
Radio, 530 Beacon Parkway West, Suile 600, Birmingham,
AL 35209. Equal Opportunity Emgloyer. 1-92-1t

FOR SALE

CAPACITORS OVERNIGHT

+ Pawer Supply—computer grade: up to 450VDC
+ Transmitting - MICA — Sangamo, Cornell-Dubikier
+ il Filled — Non-PCB Oval, Rectangular
Relays  Filters e Transistors
Any Parts starting with 1N or 2N

1-800-323-0460 FAX 1-802-425-3664
Keliner Electronics, Inc., Charloite, VT 05445

COPPER - For Construction. Strap, screen, #1Q wire.
800-622-0022 9-91-8

~NEW- COLOR BARS, BLACK

SYNC $379

The CSG-50 from HORITA generates both
SMPTE or full-field color-bars or black-burst

and composite sync signals. Built-in timer
switches from color bars to black after 30
or 60 seconds. Full RS-170A spec. Genlock
your system, laydown color-bars and black.
Decktop and rackmount versions. UNCON-
DITIONAL GUARANTEE. Coniact your local
video dealer or

HORITA - P.O. Box 3993
Mission Viejo CA 92690 (714) 489-0240

For New and Rebuilt

CALL US Radio Broadcast Equipment

TUBES 4CX3000A, 833A, 4-10004A, 4CX10000D, and more
We carry large inventory, all major t rands (EIMAC, AMPE-
REX. RCA) Call Stew 1-800-842-1289, 1-91-tin

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

Need to genlock your video system? The
BSC-50 from HORITA gene-ates black-burst,
composite sync, and a 1-KHZ audio tone.
Provides 6 separate outputs of any mix of
up to 4 each of RS-170A black or sync. Also
provides subcarrier, blan<ing, drive, UN-
CONDITIONAI GUARANTEE. Contact your
local video dealer or
HORITA - PO. Boy 3993,
Mission Viejo CA 92690 (714) 489-0240

The Best Values in used broadcast
equipment are in our FREE Catalog!
Call, Write or Fax today!

MICOR VIDEQ ECJUIF’W

5545 N Ciark Street. Chicago. Wliinois 60640-1222
312 334 4300 Telex 910 240 9449 Fax 312 334 4385 |

' E HALL
Electronics

(804) 974-6466

1305-F Seminole Trail « Charlottesville, Va. 22901

Circle {60) on Reply Card

NEW PANASONIC EQUIPMENT!
BROADCAST-PROFESSIONAL-
INDUSTRIAL

FANTASTIC PRICES—FULL WARRANTY
FACTORY AUTHORIZED TOP QUALITY!

ADVANCED VIDEO SYSTEMS
800-233-2430, 9am-7pm, M-F

AT LAST...VTR REMOTE CONTROL
JUST THE WAY YOU WANT IT

THE ST60 VTR CONTROLLER

LOW COST - EASY TO USE - LOTS OF FEATURES

DNF Industries (213) 650-5256
1032 N. Sweetzer. #212, LA, CA 90069

in on your investment.

JUST THE FAX...

It’s easier than ever to run your classified in Broadcast Engineering!
Just fax us your ad and we do the rest! Then get ready to cash

Fax to: 913-541-6697
Renée Hambleton
Classified Ad Manager
Broadcast Engineering

www americanradiohistorv com

THOUSAND OF ITEMS LISTED

By the Finest Post/Production Houses
in the Country...

Manufacturer & Dealer Demo Units

MOBILE TRUCKS—(Call St. Louis Office)-45 ft.
Sports truck—CALL, Starflight 22 ft. KU truck—
$270,000; 22 1. equipped KU truck—$370,000: 30
ft. equipped production truck—$126,000; 40 f. au-
dio production truck—38275,000; plus many more
vehicles to choose from.

COMPLETE SYSTEMS—Betacam A/B roll BVW-
40.2) BVW-10's, BVU-800, ECS-205, GVG-1680-10X,
Abekas A52 DVE. Quanta QCG-500, and much
more—571,000; One Inch A/B roll 2) Hitachi HR-
200E, HR-210, CMX-340X editor. GVG 1800-3H
w/EMEM switcher, E-Flex/Optiflex 3D DVE, Chyron
RGU-2—885000: many more complete editing sys-
tens in most tape formats.

ONE INCH—Sony BVH-2000/BKH-2100—$23.000;
BYH-2000/BVT-2000—$25,000; BVH-2500/BVT-
2000—827,000; Ampex VPR-80/TBC-80—8$16,500;
Ampex VPR-2, TBC-2-—$11.500; Hitachi
HR-200E—$10.500.

BETACAM—Sony BVYW-75—825,000; BvW-70—
$20.000; Ampex CVR-65—$18.000; Sony BVW-
40—59,500; BVW-10—86.500; many other units
available at significant savings.

SWITCHERS—GVG 300-3AN from—$65.000; GVG
1600-3H W/EMEM—$16.500; GVG-1680-10X—
$8.500: GVG-100N's from—$6,500; Ampex Vista's
and AVR’s, Echolab, Videotek Prodigy, Ross, Sony,
Panasonic. JVC and many more

DVE's—Abekas A-530 30 w/Warp—S$36.000; Abe-
kas A52 20 DVE—$8.000; Ampex ADO-2000 30—
§25,000; CEL 2D DVE's refurbished from—S$4.500.

GRAPHICS—Artstar 1110 3D systems from—
$20,000; Quantel GPB-7000 30 Paintbox system—
$110.000; Symbolics 30 system with software
upgrade-—5840,000 Cubicomp system—816.500;
Wavefront 30 system w/Abekas A60—S$65,000

CHARACTER GENERATORS —Laird Legend/2 demo
units wlencoder—S85000; Chyron Scribe units
from—816,000; Chyron RGU-2 two-channels
wfencoders—$8,000; Chyron 4200 2-channels
w/Motion—827,000; Chyron VP-2—82,400; Quanta
Select 7—83,995.

CAMERAS—Ikegami HK-357 multicore w/18X
lens—$29,000; Ikegami HL-79EAL w/13X ens—
$12.000; Ikegami 3 camera package HC-240 stu-
dio configured 3CCO with 15X lens & 1 w/iBX—
§47000; Sony BVP-50 CCD w/14X & many
accessories—3$15.250; Sony ByP-50/BVV-5 3-
chip/dockable deck/VA-500 pkg—$19,000; Sony
DXC-3000 3CCD w/12X lens, CCU & AC—$4,500;
Sony BVP-30/BVV-1A camera/docking Betacam
pkg.—$10,500.

U-MATIC, MII & SVHS—Many units and editing sys-
tems available

MICROWAVE-KU uplink Flyaway packages from
$74.500; Harris Microstar STL transmitter pkg.—
$41,000; Microdyne C-Band downlink system—
$13.995; many products from Klystrons to com-
plete systems.

AUDIO—Synclavier 56 voice, 9 MEG of Poly Mem-
ory (RAM)/Macll interface, loaded—S$75,000; Sony
APR-24 24 track '‘B-Stock''—SCALL; Otari MTR-
90MKII 24 track recorder, mint'—$25,555; Studor
A-820, Sony/MCI JH-24 units available; Otari
MX5050BQ 4-track w/cart—$1.900; Otari
MX5050MKIII-8 2" 8-track—$3,900; Ampex ATR-
104 2" 2-track w/CMX 1-Square—$3.000; TAC Bul-
let 10x4x2 audio-for-video config. mixer—S7.800;
Ward-Beck Custom 32x8x2 television audio
console—S$16,000; Audiotronics 110A 12x4x2
w/machine control—$4,100; Soundtracs CM-4400
24x8x4 console—$13500; Yamaha 1608 16x8x2
mixer—$2,200; Sony TCD-D10 DAT recorder w/MS-
5 mic package—$3.000.

LET US SHOP FOR YouU 1!

Confidence & Vatue through experience

PROVID SUPPLY CORP.

ILLINOIS (T08) 670-PROS MISSOURI (A4) 697297 FLORD-
DA (407) BoR-0460

January 1992 Broadcast Engineering
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Advertising sales offices

NEW YORK, NEW YORK
Gordon & Associates

210 President Street
Brooklyn, NY 11231
Telephone: (718} 802-)488
Telefax: (718} 522-4751
Mike Trerotoli

Tetephone: (212} 332-0632
Telefax: (212) 332-0663
888 7th Avenue, 38th Floor
New York. NY 10106

CHICAGO, ILLINOIS
Vytas Urbonas
Telephone: (312) 435-2361
Telefax: {312) 922-1408
55 East Jackson

Suite 1100

Chicago, IL 60604

SANTA MONICA, CALIFORNIA
Herbert A. Schiff

Telephone: {310) 393-9285
Jason Perlman

Telephone: (310) 458-9987

Kelly Daugherty

Telephone: (310) 451-8695

Schiff & Associates

501 Santa Monica Blvd, Ste. 401.
Santa Monica, CA 90401
Telefax: (310) 393-2381

OXFORD, ENGLAND
Nicholas McGeachin
Intertec Publishing Corp.
Unit 3, Farm Business Centre
Clifton Road

Deddington

Oxford OX15 4TP
England

‘Telephone: (0869) 38794
Telefax: (0869) 38040
Telex: 837469 BES G

TOKYO, JAPAN

Mashy Yoshikawa

Orient Echo, Inc.

1101 Grand Maison
Shimomiyabi-Cho 2-18
Shinjuku-ku, Tokyo 162, Japan
Telephone: {3} 3235-5961

Fax: {3} 3235-5852

Telex: J-33376 MYORIENT

FREWVILLE, SOUTH
AUSTRALIA

John Williamson
Hastwell, Williamson, Rep. Pty.
Lid.

109 Conyngham Street
Frewville 5063

South Australia

Phone: 799-522

FAX: 08 79 9522

Telex: AA87113 HANDM

CLASSIFIED ADVERTISING
OVERLAND PARK, KANSAS
Renee Hambleton

PO. Box 12901

Overland Park, KS 66212
913-888-4664
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Small
onder.

How Can A Component Switcher So Little Do So Much?

You told us you wanted a component switcher as good as our composite Prodigy™ Built to the highest
specifications. Lots of multi-level programmable effects. Compact. Affordable. And drift-free. So here it is.
Prodigy C from Videotek. With features you never thought possible in such a small package at such a small
price. Up-stream and down-stream keyers, 240 wipe patterns, variable border softness inside and out, and a
memory that lets you program up to 100 events. Even a 24-hour, toll-free help line. It’s perfect for your edit-
ing suite, newsroom or control room, whether mobile or stationary. Also ™
available for NTSC or PAL. Call us today to find out more about Prodigy. VIDEOTEK
Another American-made innovation from Videotek. First, we listen.

See us at SMPTE, #2139
243 Shoemaker Road, Pottstown, PA 19464 (215) 327-2292 Fax: (215) 327-9295
Circle (2) on Reply Card
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Waveform Monitor VECTOR SCOPE
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Here’s One Way

d———

'To Deal With Post Production Effects...

Imagine combining the most

useful features of a DVE, a special

effects generator, a chroma keyer and two TBCs...

all in one product. That's precisely what JVC has done

| with the KM-D600U. o i i@ b
| Best of all, it's so simple to set-4p and operate, you'll be using : & B
it t5 minutes after you open the box. Call 1-800-JVC-5825 or Bl

write: JVC PROFESSIONAL PRODUCTS COMPANY

41 Slater Drive, Elmwood Park, New Jersey 07407. PRDFESS'ONA

WWW.americanradiohistorv.com
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