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The PESA RMA4000...its a big deal for a little bit

...Jor a little bit. The 48x40 video matrix is a compact 6RUs
...as is the 48x48 stereo audio matrix (96x48 mono).

The inherent low cost of PESA's A/V matrices and the

new 6600EX plug-in controller...which also “partitions”
the matrix for analog, digital or RGB signals...permit

the RM4000 to fit tight budgets.

You get a big deal... Extreme flexibility. D2/D3 digital
levels, with auto equalization, can be separate or mixed
and matched with analog component or composite
levels...and added in increments of one input/output
without degrading analog paths. The matrix can be
“partitioned” to service a small RGB matrix and
component video systems...and drive additional
matrices. The video matrix can be field expanded to
ance ) 384x120 (a 96x40 is only 15RUs) and has the identical
r mODIICS performance specs and is fully compatible with
studios. PESA’s System 5, 100MHz system.

PESA

Switching Systems

205-883-7370 Fax 205-882-3294
Burbank, CA 800-323-7372
New York City 800-328-1008

Call or Fax te find out how the RM4000 fits

e your price and performance requirements.

B PE S AcHwron

GROUVP

PESA CiHARON = Al IRCORA,
Circle (1) on Reply Card
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Your trans- F
miter failed. ﬂ e
Nowyou're F
faced with r I
drifving [ |F
vievvers, falling IF

ad revenues, and your
preolems are snowballing.
t's an avalanche you
can prevent with Harris
Platiyum Series VHF
teleision transmitters.

@ HARRIS

A L D o o e ————

=——— Their
" unsurpassed
reliability
1 stems from
= Harris Allied

T power-block
architecture. The solid-state
modules operate at low
junction temperatures,
extending their life. Parallel
redundancy ensures that a
control failure won't stop

your broadcasts cold. And
the interchangeable visual
and aural power amplifier
modules are self-protected
against six fault conditions.
Broadcast quality?
It's top of the line. Plus,
Platinum Series transmitters
are available in all inter-
national broadcast standards
and at power levels from
TKw to 60 Kw.

Circle (4) on Reply Card
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Don't chance it with a
flaky transmitter. Choose a
Harris Platinum Series
transmitter. From the
company that’s building the
future of broadcasting.

USA 217-222-8200

FAX 217-224-1439
Intermmational 21 7-222-8290
FAX 217-224-2764
Canada 800-268-6817

FAX 416-764-0729
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REMOTE PRODUCTION
SPECIAL REPORT:

Remote production is still the toughest and
most unique aspect of broadcasting. The
process involves all of the elements of in-
studio production but adds a host of new
and uncontroliable variables. Success often
depends more on planning than on
execution.

DEPARTMENTS:

4 News
6 Editorial
8 FCC Update
10 Strictly TV
12 re: Radio
14 Management for Engineers
16 Circuits
18 Troubleshooting
20 Technology News
75 Field Report: Nady 750 VHF
Wireless System
77 Applied Technology: NV5000: A
Universal Sync Generator
80 Industry Briefs
81 New Producls
86 Classifieds
88 Advertisers’ Index

ON THE COVER:
Remote production trucks must provide studio-
like features and capabilities in a portable
package. (Cover credit: Harris Allied Systems.)
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Courtesy of Robert Milazzo/ABC

FEATURES:

26 Buying ENG/SNV Vans
By Bob King, BAF Communications Corporation
Weigh your options before purchasing a remote vehicle.

36 Remotes for Radio

By Skip Pizzi, technical editor
Chouse the proper hardware and backhaul metheds for your remotes.

Planning the Mobile Unit
By Kenneth Hunold, ABC Engineering Laboratory
What you should know before you start building a remote vehicle.

42

48 Diversity Reception for Wireless Microphones
By Charlie Conner, Telex Communications
Wireless microphones are becoming more dependable and affordable.

OTHER FEATURES:

54 Radio: An Industry in Transition
By Skip Pizzi, technical editor
The first of a 12-part series on upgrading the radio station.

56 HDTV Power Devices: Considering the Choices
By Earl McCune, Varian Associates
It's important to know the strengths of the various HDTV power devices.

60 Digital Modulation for HDTV/ATV
By Dr. Ron Totty, Bob Davis and Bob Weiraiher, Harris Corporation
Gain insight into the HDTV transmission problem.

68 1993 Industry Forecast
By Brad Dick, editor

Part 2 of our 1993 forecast examines the types of equipment that stations are

planning to buy.

72 1992 Article Index
By Carl Beniz, special projects editor
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It doesn't

care what
your

problem s.

'th iy o M WA ,
figuration. Wet or dry aﬁpTi ns... or
unbalanced lines. .. limited rack space — no problem.
Easily expandable, too: standard mic cable connects
up to 18 channels with almost any combination of
our station, power supply or speaker components.
Other unique features include: voice-
activated mics; independent channel Call lights

©1992 Telex Communications, Inc

A—

- T e S S

-viﬂﬂﬂ'-".".-

n controls; true, built-in IFB; and
ssure-sensitive key pads that “laich on”
depending how you press.

See your Telex pro audio dealer or call 1-800-
554-01716 for more information.

Audiocom® intercom. So versatile, you'll have
to find something besides
your intercom system to " [
worry about. -

Shoum above: the US-2000 tux-channel main station (one rack space high, half-space unde),
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News

By Dawn Hightower,
senior associate editor

EIA announces digital
radio formats

The Electronic Industries Association
(EIA) has announced that the following
digital radio system proponents respond-
ed to a call for detailed system descriptions
by the Dec. 15 deadline: AT&T Bell Lab-
oratories. AT&T/Amati Communications.
Jerrold Division of General [nstrument,
NASA/VOA, and Thomson Consumer
Electronics (for EUREKA 147/DAB).

The Thomson format proposes testing
in the L-band, while the NASA/VOA for-
mat is an S-band DBS system. All other
formats propose FM in-band interslitial
(IB1) or adjacent-channel systems.

Of the 11 proponents originally identi-
fied by EIA, only these five remain. Oth-
er proponents were given until mid-
January to submil system descriptions.
with at least one more format expected
(possibly an FM-IBI system from MIT and
a partner).

Conspicuous by their absence are the in-
band. on-channel (IBOC) AM and FM sys-
tems from USA Digital Radio. USA Digital
declined 1o participate in the EIA testing
at this time, citing uncertainty amongy
broadcasters about the level of broadcast
industry participation and potentially
premature time frame of the process.

The next phase of EIA’s process involves
hardware testing. Selection of formats for
passage to this phase is expected in early
February. Tests will start in mid-April and
continue throughout the year. [n addition,
EIA announced a testing budget of ap-
proximately $500,000. EIA will solicit fi-
nancial and in-kind support from propo-
nents and the broadcast industry. For
further information, contact Ralph Justus
at 202-457-4900 or Bob Culver at
301-776-4488.

NRTC opens DBS
program to affiliate
participants

The National Rural Telecommunications
Cooperative (NRTC) is accepting applica-
tions for participation in the NRTC/Hughes
Communications direct broadcast satellite
(DBS) program from non-rural utilities.
This will allow non-NRTC meimber organi-
zations, interested investor groups and in-
dividuals to join rural electric and rural tel-
ephone systems throughout the nation in
providing DBS services to rural households.

NRTC and Hughes signed an agreement
that allows NRTC members to market DBS
programming and low-cost 18-inch satel-

4 Broadcast Engineering January 1993

lite dishes to homes in rural service areas
(RSAs) and non-cabled metropolitan sta-
tistical areas (MSAs).

The agreement callls for Hughes Com-
munications to deliver a complete turnkey
DBS capability to project participants.

Hughes Communications will launch the
first of two DBS satellites in December
1993. The Hughes DBS satellite will be the
first specifically licensed by the FCC to
bring television to consumers.

AES calls for papers

The 95th Audio Engineering Society
convention committee has announced a
call for technical papers to be presented
at the 95th AES Convention, "Audio in the
Age of Multimedia.” The convention will
be held Oct. 7-10 at the Jacob Javits Con-
vention Center in New York.

Broadcasters want
flexibility for
ATV development

The National Association of Broad-
casters (NAB) has told the Federal Comn-
munications Commission (FCC) that in or-
der to help establish advanced television
(ATV) in the United States, broadcasters
need more flexibility to choose how much
and what types of ATV programming they
can present.

At issue is an FCC proposal that requires
TV stations to simuicast 100% of future TV
programming on both ATV channels
(HDTV) and NTSC channels. The FCC
wants the simulcasting requirement dur-
ing the ATV transition period to make sure
Americans can watch ATV programming
using today’s N'1SC receivers.

Broadcasters. however, say the simulcast
requirements are unnecessary because no
one will be denied any broadcast program-
ming. The NAB argued that markel forces
will ensure all ATV programming is avail-
able to viewers equipped with today's TV
sets. By using compatible converters built
into new NTSC TV sets or inexpensive
converter boxes, any television will be
able to show ATV programming, though
the picture quality will be NTSC.

The additional consumer cost is expect-
ed to be $50-$100. The NAB argues this
alternative is better than the more rigid
simulcasting requirements, which likely
will constrain development of ATV mar-
kets. 'lo complete the ATV transition, NAB
has estimated individual stations must
each spend between $12-14 million dollars.
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Nikon ENG/EFP lenses. happen to your Nikon fens, asxrr\isple call ENG/EFP Iensesé gagz rz;a;(,SNyou
fo our Nikon Express Loaner Service ook good, call 80 or
AyDuineenito/laok ool hotline will get you a loaner lens (516) 547-4355 for our complete
overnight. So you don't ever have to brochure. Or write: Nikon Electronic
worry about a crew being out of action Imaging, Dept.D1, 101 Cleveland
until you can get a lens repaired Avenue, Bayshore, NY 11706,
To learn more about how Nikon

SHOOTING STARS.

When you're on location with a CCD
camera reaching for the best shot
possible, you need ENG/EFP lenses that
are compac!, lightweight, and easy to
maneuver. Lepses with the flexibifity to
adapt lo any situation. Lenses with ail the
star qualities found only in a Nikon.

Our ENG/EFP precision lenses are
created from the same superior glass
and coating lechnology that have made

Nikon the world renowned name in
optics. Which means they're mage with
Nikon's exclusive Extra-Low Dispersion
(ED) glass. And treated with special anti-
reflection coalings to minimize ghosts
and flare. Plus, then strong magnesium
housing makes them extremely durable.
So no matter how tough the assignment,
Nikon ENG/EFP lenses are even tougher
Qur lult line of outstanding ENG/EFP
lenses includes the Nikon S9x5.5 wide

angle lens — perfect for tight, close-up 573

shots. The Nikon S19x8, with its unsur-

passed focal length and range. The
all-purpose Nikon §15x8.5. And the eco-
nomical Nikon §13x9.

Want to create special effects with
your CCD camera? We have two
ENG/EFP converters that will allow you
{0 use your whole bag of Nikkor 35mm

SLR lenses. One lets you use wide angle
lenses down to an effective focal length
of 2 mm. The other lels you use long

focal lenses out to 1200 mm. ’

And in the unlikely event ‘

omething should ““‘on

A"f'g'-_‘i.

EL ETRONIC IMAGING

p—t—t—+—€¢ a4 | ——————p—
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HERSSAE b
Editorial

Tithing Mother Earth

6 Broadcast Engineering January 1993

As engineers, technologists and managers, we spend a significant amount of time
in designing and developing systems, devices and facilities to produce programming.
Although we may not think of our industry as having a harmful environmental im-
pact, it is an industry. Like any other industry, it consumes resources and generates
waste, Whenever such processes take place, there are ways to reduce them, thus
minimizing the collective impact upon the environment.

Therefore, we present a concept, applicable to all technological pursuits: the environ-
mental tithe. Using the familiar sliding-scale model adopted by many religious con-
gregations and other membership groups, consider set-
ting aside 10% of every project’s design budget to environ-
mental concerns. These efforts could be expended on find-
ing ways to improve the energy efficiency of the project,
to reduce its waste or to incorporate recycling.

For example, in facility design, could passive solar ener-
gy be used for heating? Is the ventilation system designed
for maximum efficiency? Is natural lighting used to max-
im benefit? Could waste heat produced by a subsystem
be rechanneled for other uses? How can fluorocarbon
emissions be minimized? Can “smart-design” auto-sensing
controls and timers, such as programmable thermostats,
be included to maximize efficiency?

Don't stop with operating parameters. Durability also
should be considered. Having to replace something prema-
turely takes up additional resources, both financial and
natural.

These issues rarely operate in isolation, however. They
often involve compromises in other areas. For example,
although a system’s reliability shouldn't be sacrificed for
a reduction in its power consumption, it may be possible
to trade off that last thousandth of a percent distortion
for several percent higher operating efficiency. These over-
lapping trade-offs may become so complex that they can
take up considerable design time. In such cases, some of these tithed resources are
best spent on consulting with environmental design specialists.

This is not only the right thing to do, but it makes good economic sense. Many dol-
lars are saved each year by operations that have considered environmental issues in
their new designs and retrofits.

The environmental tithe is an idea whose time has come, Let’s just hope that con-
verts to this belief system see the light before it's too late.

Fplyy

Skip Pizzi,
technical editor

wwWw.americanradiohistorv.com
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ANSI RF guidelines
are reviewed

By Harry C. Martin

By March or April 1993, the FCC is ex-
pected to initiate a rulemaking or inquiry
proceeding to revise its guidelines for as-
sessing the dangers of RF radiation to
humans.

Last year, the IEEE submitted revised RF
standards to the American National Stan-
dards Institute (ANSI). ANSI is expected to
adopt the standards early this year. This
will be the first change in ANSI RF guide-
lines since they were issued in 1982. The
IEEE has separately proposed standards
for measuring RF radiation in hazardous,
close-in situations. Those standards are be-
ing considered by ANSI.

The proposed standards are based on
data from the latest studies on the dangers
of RF radiation, and include different
guidelines for the public and for workers.
Copies of IEEE's proposed standards can
be obtained by calling [EEE at 800-678-
IEEE. The document of the new RF stan-
dards is designated IEEE €95.1-1991. The
document containing the proposed new
RF measurement standards is IEEE
C95.3-1991.

In 1986, the FCC began enforcing AN-
SI's 1982 guidelines in connection with its
licensing functions. Because adoption of
new standards will require amendments
to the commission’s rules, it will be neces-
sary for the agency to seek public com-
ment on them through the rulemaking
process. If the new standards are adopted,
the commission also will revise its current
OST Bulletin 65, which explains current
FCC RF guidelines.

In addition, the FCC will consider other
RF standards that have been issued since
the 1982 publication of ANSI's guidelines.
Such standards have been promulgated by
the National Council on Radio Protection
and Measurements and the International
Radiation Protection Association.

The FCC is continuing to enforce its ex-
isting RF radiation standards. In August,
the commission issued a Public Notice
reminding licensees of their continuing
obligation in this area. Most renewal ap-
plicants, after appropriate analysis using
ANSI guidelines, can certify that their

Martin is a partner with the legal firm of Reddy. Begley &
Martin, Washington, DC.
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operations will not have a significant en-
vironmental impact. This certification in-
cludes a determination that humans will
not be exposed to RF radiation in excess
of the guidelines, Failure to comply with
such representations will be considered a
serious matter that may warrant further
action, including sanctions.

Type acceptance of
aural STL facilities
In 1985, the FCC grandiathered non-
type-accepted STL/ICR transmitters for a
5-year period ending June 30, 1990. This
requirement was adopted to ensure that
all STL/ICR transmitters met technical
standards and encouraged the production
of transmission equipment capable of us-
ing narrower bandwidths. At the request
of the Society of Broadcast Engineers
(SBE), the commission extended the
STL/ICR equipment authorization dead-
line to July 1, 1993.

July 1, 1993 is the
deadline by which all
aural broadcast STL,

ICR and booster
stations must be using
FCC-authorized
equipment.

FCC initiates cable
reregulation proceedings

In early November, in response to the
Cable Television Consumer Protection and
Competition Act of 1992, the commission
initiated rulemaking proceedings to adopt
rules to implement the 1992 act. The most
important proceedings are those dealing
with must-carry/retransmission consent
and local subscriber rate regulation.
¢ Must-carry. The 1992 act requires cable
systems to carry local TV stations and
qualified LPTV stations. It also specifies
the number of must-carry signals that
operators must provide according to the
number of their activated channels, Sys-
tems with 12 or fewer activated channels

www americanradiohistorv com

must carry the signals of at least three lo-
cal commercial TV stations and one local
non-commercial station, Cable systems
with more than 12 usable activated chan-
nels must carry the signals of local com-
mercial TV stations, up to one-third of the
aggregate number of activated channels.
Systems with 13-36 usable channels must
carry up to three local non-commercial
stations. Systems with more than 36 usa-
ble channels must carry all local non-
commercial stations. Also, cable operators
have the discretion to carry additional TV
stations, subject to retransmission consent
and certain statutory exceptions relating
to LPTV stations and network affiliates.
The commission is seeking comments on
the implementation and enforcement of
these requirements.

¢ Retransmission consent. Under the new
law, broadcasters will be allowed to choose
whether to invoke their must-carry rights
or to negotiate monetary compensation
with cable systems for the right to retrans-
mit their signals. Every three years broad-
casters will be afforded the opportunity to
choose between invoking the must-carry
provision or negotiating for retransmission
consent,

Short-spacing on
FM/DAs eliminated

The commission has reviewed and elim-
inated its policy regarding the 8km tem-
porary short-spacing limit imposed in
1988, when the commission first allowed
short-spacing between FM stations —
provided interference protection to such
stations could be shown. Under the 1988
rules, interference protection justifying a
short-spacing could be provided by the use
of a directional antenna, a reduction in
operating power or height, or by taking
advantage of terrain elevation in the direc-
tion of the short-spaced station. The 8km
short-spacing limit was intended to reduce
the number of applications that were ex-
pected to be filed under the commission’s
then-new interference protection stan-
dards. Removal of the limit is now possi-
ble because of the staff's increased ex-
perience and greater computer capability
in dealing with application of the interfer-
ence protection standards. 1]
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You're looking at the most com-
prehensive line of new and improved
videotapes in Ampex history.

All the result of the an uncom-
promising commitment to quality.

We evaluated every aspect of
every one of our products against the
most rigorous standards of all—those
of demanding professionals like you.

That’s why we developed new
formulations. New backcoats.

New basefilms.

Ampex Recording Media Corporation 401 Broadway. M.S. 22-02. Redwood City, CA 94063-3199 (415) 367-3809

That’s why we designed new
cassette mechanisms. New spools.
New plastics.

That’s why we refined our man-
ufacturing processes. Incorporated
new automated assembly systems.
Added new high resolution inspec-
tion procedures.

All to give you new levels of per-
formance, quality, and consistency.
Dramatically reflected in new colors,
new packages, new labels.

Circle (8) on Reply Card

But see for yourself. Take a look at
our new line of video products—Ampex
398 Betacam SP and 208 Betacam,
Ampex 329 D-2 and 229 D-1, Ampex
196 and 296 1” Type C, and Ampex 197
U-matic and 297 U-matic SP.

And sce the new look of quality.

AMPEX

1992 Ampex Corporation
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Strictly HDTV
Systern background

By Curtis Chan

The testing of advanced TV transmission
systems vying to become the HDTV
broadcast standard began July 12, 1991.
The ATTC was created to help support the
FCC and its Advisory Committee on ad-
vanced TV service. The goal was to help
the FCC set the standards as early as this
September.

At present, all five systems have heen
tested, and the results are being compiled
at the ATTC. Between Feb. 812, a special
panel of the Advisory Committee will be
formed. It will consist of prominent play-
ersin the field of HDTV development who
will be chartered to evaluate the test re-
sults and make recommendations or draft
a document to be submitted to the Advi-
sory Commiltee. A decision on the recom-
mended system and possibly one or two
backup systems is scheduled to be made
by Feb. 24.

Five systems compete

The five systems are simulcast HDTV
systems, which propose to operate in-
dependently of today's NTSC TV service
and to use now-vacant TV channels. All
of the systems except Narrow MUSE use
digitat signal processing before and after
transmission.

Although each proposed system offers
a unique approach to future transmission
requirements, each has three common
main objectives: interoperabilily, scalabil-
ity and extensibility.

This month, we will focus on the Ad-
vanced Digital HDTV (AD-HDTV) system
developed by ATRC.

The AIRC (NBC. Philips, Thomson,
David Sarnoff Research Center and Com-
pression Labs Inc.) AD-HDTV system has
been designed with multiple layers. each
having a defined function and interface. A
layered digital system approach offers
many benefits, including flexibility. hard-
ware, modularity. and the availability of
simple interfaces for processing, transmis-
sion and storage. The system consists of
MPEG++ video compression, MUSICAM
audio compression, prioritized data trans-
port format and spectrally shaped guad-
rature amplitude modulation. The two

Chan is a principal of Chan & Associates, Fullerton. CA
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Strictly TV

characteristics that differentiate AD-HDI'V
are its 2-carrier, spectrally shaped trans-
mission technique and a compression sys-
tem based on internationally standardized
protocols.

Interoperability

According to the ATRC, the AD-HDTV
system was designed with interoperabili-
ly as a primary consideration. This in-
cludes interoperability among picture and
sound formats, compressed video and au-
dio datastreams, various packet formats
and a variety of transmission media. Aside
from the benefits of a layered approach,
the use of header/descriptors provides
much flexibility. For example, the MPEG
header/descriptors allow for the specifica-
tion of various picture formats. Using this
approach, the system can provide for rec-
langular or square pixel formats, inter-
laced or progressive scan formats and
different frame rates, including 60, 59.94,
50, 30, 29.97, 24 and 23.976.

At the picture layer, the nominal
1.440x960, 1,050/2:1/59.94 format has at-
tributes that contribute to interoperabili-
ty with current American IV standards.
The following are some of the major
benefits:
¢ The 59.94 field rate is identical to N1SC,
eliminating temporal artifacls and the
need for frame synchronization in mixed
production and simulcast environments,
¢ Jts 2:1 vertical ratio with 525 video and
2:1 horizontal ratio with CCIR Rec. 601
used in the 525-line D-1 tape recorders
offers economical transcoding of mixed
environments.

* The 1,050-line scan format with 2:1 ver-
tical ratio allows a 2H deflection system
that will be practical and economical for
future combination receivers.

e The 1.440x960 and 1.440x 810 formats
allow storage of a component frame in a
single 16Mbit DRAM and are well matched
1o low-cost memory devices.

* For interoperability with film. the for-
mal provides a 1.050/1:1/24 progressive
scan format that allows material to be dis-
played on 72fps displays by 3:1 frame repe-
tition or converted to 60fps by the tradi-
tional 3:2 frame repetition techniques.
Also, its 1.050/1:1/29.97 progressive scan
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format allows material delivered in this
format to be displayed on 60fps by 2:1
frame repetition or be converted to 72fps
by 5:6 frame repetition techniques.

At the compression layer, AD-HDTV
contributes to interoperability with a
range of computers, multimedia systems,
VCRs and other media. The MPEG scheme
can be used to compress differing levels
of video quality, ranging from 1.5Mb for
such applications as leleconferencing to
65,520x 65,520 pixel images. Because the
MPEG standard only addressed the code
word stream that describes pictures, there
was room for improvement. The ATRC
decided to enhance the MPEG standard.
AD-HDTV uses MPEG++, a 2-pass encod-
ing technique. The first pass counts up
where all the energy is. The second pass
intelligently allocates the bits to where the
energy falls. The MPEG++ encoder pri-
oritizes the data into two streams that wilt
modulate separate carriers in transmis-
sion. A narrow bandwidth, high priority
stream carries the most important infor-
mation needed to reconstruct a viewable
picture, and a standard priority stream
delivers the remaining information.

Challenges and solutions

The ultimate criteria for selecting an
American HDTV standard can be catego-
rized into three challenges. The first is per-
formance. An HDTV standard must com-
press high-qualily pictures and sound to
fit imto a standard TV channel and relia-
bly deliver them in a simulcast environ-
ment. This means being robust enough to
survive noise and high tevels of interfer-
ence from NTSC co-channel stations.

The second challenge is flexibility. In-
novalive uses of video, audio and data in
new products and services will require in-
teroperability among different types of
delivery media as well as other audio/vis-
ual/lata intensive environments.

Third is cost. An HDTV standard must
be economical for broadcasters, alternate
media and consumers. ATRC’s proposed
AD-HDTYV standard has addressed these
challenges and has taken its place among
the finalists.



www.americanradiohistory.com

Your probHu Wi}

o Complete automation system

® Real{ime multiple machine
control for CGs, Stills, VTRs
and Master Control

o Comprehersive cart machine
managemeni

o PC DOS-based ethernet system

* Single, stand alone or
multichannel applicztions

e -

Utah Scientific = 801.575 . 8801
FAX 801 .575 . 3299

Asia / Pagilic - Hong Kong 852 . 868 . 1993
FAX 852 .525 . 8291

Europe / Middle East / Africa - U.K 44.734.890.111
FAX 44 .734 . 892 .022

ALPHA IMAGE ALTA CABLE PRODUCTS CALAWAY COLORGRAPHICS DA VINCI NEWSTAR QUANTA UTAH SCIENTIFIC

Circle {9) on Reply Card

www americanradiohistorv com



www.americanradiohistory.com

Q

Cb

X
>

Progress toward
in-band digital radio

ACT technology

By A.J. Vigil, Ph.D.

Acouslic Charge Transport (ACT) is an
integrated circuit innovation using surface
acoustic waves (SAWs) to combine charge
transfer functions with high-speed analog
electronic processing on gallium arsenide
(GaAs) in an unconventional way.

Functions that are typically performed
serially in standard digital ICs can be ac-
complished in paralle] with ACT. Compu-
tations of up to 45 billion multiply and ac-
cumulate operations (MACs) per second
are therefore possible, all on a single IC.
This is far greater than the capacity of any
digital signal processor (DSP) or even most
supercomputers.

The impact of this capability on elec-
tronics systems is significant, For example,
ACT can make a military decoy the size
of a soft drink can look like an aircraft car-
rier to a hostile radar system. Further-
more, it can use noise to enable military
communication with featureless radio sig-
nals. ACT can be used to double or triple
the data storage capacity of magnetic
disks, and it can provide highly program-
mable filters for selecting a desired signal
from among undesired ones. It is this last
feature that could find application in IBOC
digital radio broadcast receivers.

How ACT works

Because GaAs is a semiconductor and
a piezoelectric material, it allows the in-
tegration of high-frequency electronic and
acoustic physics, Figure 1 shows a cross-
section of the ACT chip, The bottom lay-
er is the non-conductive GaAs substrate.
In the center is the GaAs epitaxial layer,
depleted of free carriers. The top layer of
metal electrodes performs the signal
generation, injection and sensing oper-
ations.

At the left of the top layer are two in-
terleaved, comb-like traces — the SAW
transducer. One comb is fed by a single
resonant RF signal, while the other is
grounded. The resulting signal stresses the
piezoelectric epitaxial layer, creating a
SAW whose frequency is determined by
the comb geometry, ranging from 300MHz
to 1GHz (nominally 360MHz). Because this

Vigil is an ACT applications engineer tor Comlinear Corpo-
ration, Urbana, IL.
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SAW will be used as a sampling frequen-
cy. the Nyquist theorem dictates that in-
put signal bandwidths can range from
150MHz to 500MHz.

The SAW travels through the transport
channel at the speed of sound in GaAs —
approximately 2,684m/s. The piezoelec-
tric effect causes potential wells, or con-
centrated electric fields, to travel along
with the SAW's mechanical disturbance.
These fields next encounter the input con-
tact, where the analog input signal is con-
tinuously applied. The potential wells
traveling under the input contact “absorb”
electrons proportional in number (from
about 150 to 1,500,000) to the instantane-
ous amplitude of the signal at the contact
when they pass by. The traveling wells
now carry charge packets that convey a
value to the many tap electrodes they pass
along the remainder of the transport chan-

quantized, because no coded value is as-
signed to represent a finite amplitude lev-
el. Rather, a continuously variable, directly
representative (i.e., analog) charge value
is carried by each sample. ACT therefore
requires no A/D or D/A converters.

The hundreds of programmable taps (or
thousands of fixed taps) available on an
ACT device are the basis of the chip’s par-
allel processing ability, and can easily op-
erate as a programmable FIR filter. For FM-
IBOC digital radio, this filter performs
adaptive interference cancelation, by
which the FM signal is sensed and cancel-
ed, leaving the digital signal undisturbed.

Whether an IBOC approach is selected
for digital radio broadcasting remains a
near-future regulatory decision. ACT is
among several key U.S. technologies in-
volved in making one such system a work-
able and cost-effective reality.

OUTPUT
INPUT SIGNAL CONTACT
CONTACT IN TAP =

SUBSTRATE

ELECTRODES

TRANSPORT
CHANNEL

Figure 1. A cross-section ol the ACT device architecture.

nel. Each electrode senses a packet's rela-
tive charge value non-destructively, so
packets continue down the transport
channel until electrons are finally removed
by the output contact.

Note that charge packets take time to
pass from tap to tap, and thus a delayed
multitap structure is inherently created.
Note also that although the input signal
is classically sampled, it is not classically
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Editor’s note: ACT is an emerging technology with many
potential telecommunications applications. Among these is
the critical signal extraction function for an FM in-band/on-
channel {IBOC-FM) digital radio receiver propased in the
USA Digital tormat. The author is a primary developer of
digital radio broadcast applications for ACT.

Acknowledgment: Portions of the development of ACT tech-
nology were sponsorad by the Defense Advanced Research
Projects Agency (DARPA) and Rome Laboratory under Con-
tract F30602-85-C-0170. [ ]
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You can have it both ways with System One.

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

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

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

FASTest — Test any audio channel
in 2 seconds or less

MLS — Quasi-anechoic measure-
ments of loudspeakers

FM — Automated Stereo Proofs

TV BTSC — Automated Stereo
Proofs

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

TAPE TESTING — Complete
magnetic tape recorder and media
testing.

SPECTRUM ANALYSIS — Audio
FFT analysis

EBU 0.33 — Short interval testing

Circle (10) on Reply Card

and eat it too.

With System One, you can have it both ways!

AUde . | .::5;
precision -

RO. Box 2209, Beaverton, OR 97075
503/627-0832 1-800/231-7350
FAX: 503/641-8906, TELEX: 283957 AUDIO UR

TTEANATIONAL DISTRIBUTORS: Australia: IRT Electronics Pty Ltd., Tel: (61) 2 439 3744 Austria: ELSINCO GmbH, Tel (43) 222 812 1751 Balgium: Trans European WMusic NV Tat: {32; 2.466 5010 Bulgaria: ELSINCO
f & Streiisnle. Tel: (353 92 581 €93 Canada: GERRAUDIC Distribution, Tel (416) §96-2779 China, Hong Kong: A C E fintl) Co. Lta.. Ter: (852) 42-0387 Czechoslovakia: ELSINGO Gmbt, Ter (23) 222 812 175° Denmark
A0 Eialdrond aps. Tel: (45) 86 57 15 11 Fintand: Genelac OY. Tal (358) 77 13311 France: ETS Mescreur. Tel: (33) (1) 45 83 66 41 Germany: ATW Gmok. Tel: {49) 221 70 99 30 Mungary: ELSINCO KFT Tei 136) 112 a85¢
Bde): Oan-€l Tecnnotogies. Lia, Tel (972) 3-544-1466 Italy: Medea S r). Te (39) 24840 1780 Japan: TOVO Corporaton. Tet: (81) 3 (5688) 6300 Koraa: Wyoung Corporatgr, Tet (82) 2 784-9912 Malaysia: Test Measiramer:
8 Engineerng San. Bna.. Tet: (60) 3 734 1017 Nethariands: TM Audic BLV.. Tel: (31) 034 087 0717 New Zealand: Audic & Video Wholesalers. Tel: (64) 7 B47.3414 Norway: Lygcoms.1 Ter 27) 9 19 03 @1
Postugal: Acutron Ejlectroacustica LDA, Tel (351) 1 9414087 / 3450362 Poland: P H.U INTEALAB, Tel: (48) 22 335 454 Singapore: TME Systems Ple Lid  Tel (65) 2982608 South Africa: SOUNDFUSION Tel (27 11477.:23%5
$pain: Teico Electronics.. S, A Tel: {34} 1 531-7101 Sweden: Tal & Ton Eledronik AB, Tel {46) 31 80 36 20 Switzerland: Dr. W A Guniner AG. Tei- (41) T 910 41 41 Tatwan: ACESONIC Imd Co.. Lic  Ter B8BEI 2 796.8056
Wniied Kingdom: SSE Markewng Lig., Tet: f44) 71 387-12€2


www.americanradiohistory.com

Dealing with the
difficult employee

The substance abuser

By Judith E. A. Perkinson

Il has been said that 10% of a company’s

employees account for 90% of its person-

nel problems. A high percentage of the

problems from that 10% are related to sub-

stance use and abuse. Depending upon the

age of the company’s work force, opinions

about drugs, recreational or otherwise,

can vary from righteous indignation to ap-

proval. When it comes to alcohol use and

abuse, it is more common for people to

find ways to justify an individual’s abuse

of alcohol. For example, we may say:

* Everyone who drinks is not an al-
coholic.

* What someone does off the job is his
or her own business.

e [f | had a wife (or husband) like that, I'd
drink, too.

* Work hard — play hard.

¢ | have been know to overindulge, so
who am [ to judge?

* Give the guy a break.

Alcohol use is part of our social struc-
ture. However, many of us are uncomfort-
able when it comes to identifying some-
one as having a problem.

It is difficult to tell when someone has
crossed the line between being a social
drinker and an alcoholic. Drinking habits
often can be tied to family behavior, cul-
tural traditions, peer pressure and sexual
identity. Many supervisors are not com-
fortable passing judgment on an activity
that is part of another person’s social life.
As a result, the problem often goes unad-
dressed until the working relationship is
no longer salvageable.

This does not have to happen, howev-
er, because substance abuse is a treatable
disease. Research shows that a person who
has been successfully treated can return
to work as a productive employee. It is
good business and smart management to
find a way to handle substance-abusing
employees.

Develop a substance-abuse policy

It is the responsibility of the station
and/or manager to develop a personnel
policy that addresses the problems relat-
ing to an employee who faces substance

Perkinson is a senior member of the Calumet Group Inc..
Hammond, IN.
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abuse. [f your station doesn’t have an es-

tablished personnel policy on substance

abuse, then the head of the engineering
department should address the issue with
the administration or establish a policy for
the department.

A reasonable policy should contain four
elements:

1. Define substance abuse. Substance
abuse is a disease, which should be ac-
knowledged in the policy.

2. Treatment options. The employer
should offer an individual an opportu-
nity to be treated for the disease.

3. Confidentiality. Every employee has
the right to have the problem handled
confidentially.

4. Consequences for lack of treatment. If
the person chooses not to receive treat-
ment or is unsuccessful at treatment,
that person should be held up to the
disciplinary procedure for any perform-
ance or behavioral problems that result
from the substance abuse.

Prepare management

Many misunderstandings exist about
how to handle an employee with a sub-
stance-abuse problem. Supervisors and
managers at all levels should be trained
to understand the documentation and
referral approach to dealing with poten-
tial substance abusers.

Documentation and referral

Substance abuse affects a number of job-
related areas. The documentation and
referral approach to supervisory training
prepares the supervisor to use job per-
formance as an indication of a problem.
When certain indicators reveal abnormal
performance, the person can be told that
his work is lacking, and because of this
he is being given an opportunity to seek
help before disciplinary action. The super-
visor can then refer the employee to
potential resources within the communi-
ty for an assessment of the problem. This
keeps the supervisor operating within an
acceptable area of authority. It also pre-
vents the conflict that results when a su-
pervisor attempts to define the problem
and how it should be handled. The indi-
cators used can include:
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¢ Declining work performance.

¢ Sudden or progressive changes in atten-
dance patterns.

* [ncreasing absenteeism.

¢ Fluctuation in work patterns and incon-
sistent work performance.

e Detrimental behavior, which may in-
clude increased conflict with co-workers
or supervisors and belligerent behavior.

Identification of resources

Check to see what types of treatment
resources are available in the communi-
ty. A local hospital or mental health cen-
ter can be helpful. Alcoholics Anonymous
chapters are listed in the phone book, and
they can identify a variety of substance
abuse treatment resources.

Check the company's insurance policy
to determine whether treatment is cov-
ered by the employee’s insurance. This can
influence a person’s willingness to seek
treatment.

What not to do
Understand the potential pitfalls of deal-
ing with a substance-abusing employee.

Many problems can be avoided by follow-

ing these rules:

e Don't play the exper!. Leave the diag-
nosis and treatment to a professional.

* Don't feel guilty. Substance dbusers are
good at making other people feel
responsible for their problems. A super-
visor is not the cause of the problem
when he makes the employee face the
consequences of his behavior.

* Don't get emotionally involved. A super-
visor should remain objective, help re-
fer the employee for treatment and
make sure there are consequences if the
substance abuse is continued.

Problems are not
always what they seem

The appearance of the performance in-
dicators does not automatically mean an
employee is using drugs. Family problems,
health changes and emotions can produce
many of the same behavior patterns. It is
important that a supervisor not draw any
conclusions beyond acknowledging that a
problem exists that is affecting the em-
ployee’s work performance. ]
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Realize up to 50% Energy Savings

With AYDIN’s High Efficiency

Klystron Based Transmitter.

AYDIN Corporation (West), offers a
complete transmitter upgrade service
that has been proven effective in
reducing monthly energy expenses.

These savings result from the use

of a new, high efficiency transmitter
design utilizing a power klystron. The
entire upgrade could pay for itself in
less than two years.

AYDIN offers a full service retrofit of
present facilities, and has the resources
to ensure customer satisfaction.

AYDIN is a Fortune 500 company with
a broad product mix. Our complete
line of SATCOM High Power Amplifiers
complements a full range of high power
magnetics and power supplies for
broadcasting applications.

Aydin offers a 24 hour customer
service hotline to support our
customers’ late-breaking needs.
Call (408) 524-0461 for
immediate support.

V,

AYDIN CORPORATION (WEST)

30/32 Great Oaks Blvd.
San Jose, GA 95119-1371
Tel: (408) 629-0100
Fax: (408) 224-4625
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Troubleshooting

Maintaining telephone
systems

Telco line problems

By Steve Church

Sometimes your telephone system’s
problems are not the fault of the station’s
equipment, but of the telephone compa-
ny's lines. When telco line problems are
suspected, first verify that the trouble is
originating outside of the station’s facili-
ties. For that, you'll need to understand a
little about the nature of phone lines.

Analog Central Office (CO) lines come
in two configurations: loop-start and
ground-start. For a loop-start circuit, the
CO provides talk battery to the line at all
times, and detects an off-hook condition
when current flow is detected across the
tip and ring wires. This is the more com-
mon arrangement, and is used when no
PBX is connected. A ground-start line is
often used for business service when the
lines are destined for a PBX system. [n this
case, the CO waits for a connection from
the ring wire to ground before connect-
ing talk battery, at which time the user
equipment removes the ground connec-
tion to establish a balanced talk path.
Many PBXs are designed to work with the
ground-start circuits because this reduces
the possibility of collision, which occurs
when the phone system tries to seize a line
for an outgoing call just as that line is ring-
ing in.

If the service is of the loop-start varie-
ty, you can check it with a standard tele-
phone set. Remove the PBX connection
by pulling the bridging clips for the sus-
pect line on the punch block nearest to
the demarcation point, substitute the stan-
dard phone, listen and dial.

Testing ground-start lines is more in-
volved. First, connect the phone set and
then use a wire lead to momentarily short
the ring wire to ground. This simulates the
operation of the PBX. A dial tone should
then appear. You probably won't know
which of the pair's wires is tip and which
is ring. but there is no danger in trying
each to find the correct one.

Once the start mode of the line has been
established, a VOM can be used to per-
form a simple voltage check. With no
load, a phone line should be at the full tel-
co talk battery level of 48VDC. With a
phone attached and off-hook, the voltage
can fall to as low as 10V or 12V.

Church s president of Telos Systems, Cleveland. OH.

18 Broadcast Engineering January 1993

When working with telco lines, keep in
mind this important caveat: ringing causes
90VAC to be present, a value that is pain-
ful and potentially hazardous. Take pre-
cautions so you don't inadvertently be-
come connected across an active pair.

Ringing causes 90VAC
to be present, a value
that is painful and
potentially hazardous.

Problem? What problem?

So far, we've assumed that the problem
line has an obvious defect that your ears
and a telephone set are sufficient to detect.
In this case, a call to a telephone repair
service can result in the reliable correction
of the problem. The more subtle degra-
dations — low or widely varying level, un-
acceptable noise and high distortion — can
be evident on the air but may not be re-
vealed with telephone-earpiece listening.
These can be more difficult to resolve, be-
cause the phone company's technicians
generally are not prepared to handle them.

Therefore, it is useful to know something
about the causes and effects of various tel-
co conditions in order to help the phone
people sort out these subtler problems.

Phone-line noise and distortion go hand-
in-hand because both are often the result
of too few bits being tickled at some point
along the network where analog is turned
into digital. As with any digital system.
noise and distortion worsen as level
declines. The phone company uses only
8-bit resolution, but with an instantaneous
companding scheme that provides an ef-
fective 13-bit performance, or a theoreti-
cal 78dB dynamic range. If the voice sig-
nal level is low and nears the bottom of
this range, distortion can be clearly audi-
ble in an on-air situation. The phone tech-
nicians must locate the point in the net-
work path where the level is low and
make an adjustment to compensate. Al-
ternatively, they may be able to reroute
your lines to better equipment.

Another source of distortion comes from
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the anti-aliasing and reconstruction low-
pass filters used in the conversion process.
Telephone network specs call for a rolloff
of only 33dB for out-of-band signals. cor-
responding to a distortion level of approx-
imately 3% when audio rich in high fre-
quencies is passed. The effect of this
distortion is a sort of “raspy” noise (per-
haps with a little tone mixed in) that varies
in level along with the speech, such as
modulation noise. The sound is unmistak-
able once you've heard it and had it point-
ed out. If the problem is caused by the
telco reconstruction filters at the digital-to-
analog end, they can be helped by add-
ing additional low-pass filtering locally.
{This is free with digital hybrids, because
the first thing the analog phone-line au-
dio hits is an anti-aliasing filter.) Unfor-
tunately, nothing can be done to eliminate
the distortion caused by the aliasing creat-
ed at the other (analog-to-digital) end.

Noise problems also can be helped with
audio processing band-aids. such as noise
gates and dynamic noise filters (DNFs). Use
them with care, however. With gates. you
risk losing some low-level audio complete-
ly. and DNFs can make noise even more
subjectively noticeable because of its con-
tinually changing level after dynamic
filtering. (A DNF works like a frequency-
selective gate/expander. and can be used
to rolloff high frequencies when signal
gets low.)

Noise on phone lines is measured by tel-
co using a weighting filter. called C-
message. It is designed to simulate the re-
sponse of a handset earpiece, which has
tremendous rolloff at low frequencies. You
may have to convince the technician to
switch the test gear to the flat position in
order to obtain a reading that more closely
reflects on-air frequency response.

Given these problems, dealing with the
phone company can be frustrating. Unfor-
tunately, although they have every desire
to assist, the technicians at “street level”
often do not understand the sources of
these kinds of trouble. It's sometimes
necessary to involve higher-level telco en-
gineering staff, and communicate to them
the nature of the problem in a language
that they can understand and act upon.

[
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Technology News

Video on demand

By Curtis Chan

lmagine the impact it would have if
broadcasters and cable companies could
transmit or deliver their programming in
less than real time, Consider squeezing 10
TV channels into a §MHz spectrum. What
about squeezing a full-length movie into
a few seconds for video-on-demand serv-
ices? The ideas suggested by Instant Vid-
eo Technologies may hold the key to these
possibilities with a system that electroni-
cally distributes (not transmits) and re-
ceives an entire audio/video program in a
single burst transmission in a fraction of the
real time normally taken by the program.
At the core of the technology is a 100-
200:1 time compression.

Inside the concept

This process begins with A/D convert-
ers in an instant video transceiver (IVT),
leaving the standard audio/video signals
in a digital form. The data representing the
program is compressed by any appropri-
ate algorithm, including those offered by
C-Cube, Intel or UVC, and stored in mem-
ory inside the IVT. On demand. the com-
pressed data is transmitted on cable. fiber,
high-capacity telephone lines or by satel-
lite in a time-compressed mode to anoth-
er IVT or instant video receiver (IVR). Us-
ing fiber. a 2-hour program requires only
about 15 seconds for transmission.

An entire program could be stored in the
receiving unit. However, for economy,
receivers with limited memory could be
used. In this case, data is sent in shorter
bursts. Before the first segment has been
entirely displayed. the next burst is sent.

Various options are possible. The pro-
gram could be stored in the IVR self-
contained storage media and played back
at the viewer's convenience, decompress-
ing the signal and reconverting it to ana-
log. With an IVT unit, options include
random-access editing, creation of a hard
copy, or retransmission of the program in
time-compressed mode to another unit.

Advantages
This technology offers a unique function
in its time-compressed transmission of vid-
eo0 programming because it can grow with

Chan is a principal of Chan & Associates. Fullerton. CA.
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other evolving technologies. Data com-
pression and storage techniques, as well
as digital communications, can reap the
benelfits. The encrypted compressed digi-
tal format can be used with random-
access, error-correcting transmission and
applications for computer multimedia
presentation. The possibilities do not stop
here, however.

For broadcasters, much time is required
to exchange syndicated program materi-
al, news feeds, commercials and network
programming between the independent or
affiliated stations. Cost of transmission me-
dia and manpower could be reduced when
these transfers only require minutes in-
stead of hours. In addition, random-access
editing becomes a possibility in com-
pressed-time or real time modes for head-
ends and affiliates. Also, program storage
in compressed-time mode greatly reduces
the need for videotape, because other
storage media can be used.

For cable television, cable companies
can deliver true video on demand to cus-
tomers. The technology permits a wholly
electronic means of ad insertion, suggest-
ing an alternative to carts or playback off
tape.

In the satellite arena, IV increases sat-
ellite functionality so that the cost to the
satellite user decreases, but the profit for
the satellite broker/owner increases. DBS
can become more capable of servicing di-
verse needs of numerous consumers over
a wide area. For viewer convenience, such
functions as pause. rewind and stop op-
tions can be realized.

Telephone companies operating on
high-capacity lines or fiber can implement
video-on-demand services. Because pro-
gramming is sent in short bursts, they are
switchable through various network ar-
chitectures and at varying speeds. Sent in
less than real time, there is less probabili-
ty that the bursts can be intercepted,
which provides a degree of copyright
security.

Time vs. bandwidth
A more fundamental issue exists for this
type of technology to be accepted by the
network providers and equipment suppli-
ers. The issue is that the economy will not
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work in the consumer market at today’s
costs. However, as the number of availa-
ble channels and compression levels rise,
download time requirements will shrink.
Furthermore, as cable systems are rebuilt
with fiber nodes serving fewer homes,
deployment of IVT technology at inter-
mediate points between homes and head-
ends could cut download times even more.

Time compression offers advantages to
bandwidth compression. By downloading
to a digital storage device at the end-user’s
site, the viewer can enjoy VCR-like fea-
tures unavailable to real time storage. A
non-real time compression system suffers
less in terms of complexity and cost when
faced with incompatible compression
schemes.

On demand, the
compressed data is
transmitted on cable,
fiber, high-capacity
telephone lines or by
satellite in a time-
compressed mode to
another IVT or IVR.

Technology outlook

Most of the industry focus seems to be
on bandwidth compression. which may
debut by 1994-95. However. this also gives
time-compression proponents more time
to make their case. If memory prices are
still dropping. higher capacity phone lines
are being implemented. higher compres-
sion ratios are being sought and a coordi-
nated effort is trying to bring networks,
delivery operators and phone companies
together, time-compression technology
also can expect to have its place in the
field of broadcasting.

Editor’s note: Richard Lang, charman of Instant Video
Technologies Inc.. and Michael Pressendo. Hardaway Con-
nections Inc., provided background nformation for this
column.



www.americanradiohistory.com

You're looking at the future
of affordable digital multitrack.

Today it seems that everyone’s
jumping on the digital bandwagon.
And for good reason. It sounds
great, there’s no generation loss,
and it's state-of-the-art. But until
now it's been very expensive—or
even inferior.

So when we set out to design
the future—we refused to accept
anything but the best. And consid-
ering that our parent company,
TEAC, is the largest manufacturer
of professional audio recording
and data storage equipment in the
world, and was the first company
to make multitrack recording afford-
able, we've got a lot at stake.

That's why TASCAM chose the
newer 8mm tape format for digital
multitrack recording. It's simply
better than anything else. Why? The
8mm transport is the most
compact and is designed
to take the beatings of
the start-stop-start-stop
operations that character-
ize studio and post pro-
duction environments.
And we should know,
because TEAC makes

trans-
ports for both
VHS and 8mm. We tried them both.
In fact, tests show 8mm to be
superior for digital audio multitrack
recording. That's just the start. The
8mm format is superior in many
ways. Like "Auto Track Finding”
(ATF)—an innovative technology
that ensures consistent, error-free
operation by imbedding important
control information during the heli-
cal scan. This maintains a perfect
relationship between the tracking
and program signals on your tape.
What does that mean? Precise edit-
ing for punching in and out as well
as the ability to exchange tapes
between musicians and studios
without synchronization concerns.
There’s more. The Hi-8mm

TASCAM.

Take advantage of our experience.

metal particle tape cassette is
sturdier and protects the tape
against dust and environmental
hazards. The 8mm format takes
advantage of technologically supe-
rior tape that characteristically has
a higher coercivity and therefore
higher retention than 5-VHS tapes.
That's why Hi-8 is a preferred
format for backup of critical digital
data by computer users worldwide.
And that's why your recordings

will 1ast longer on Hi-8. Even more,
with up to 100 minutes of recording
time, Hi-8 offers longer recording
length than any other format.

We could go on. But the point
is that with over 20 years experi-
ence, TASCAM has quite an invest-
ment in multitrack recording. An
investment that has paid off for
musicians, recording
studios and post produc-
tion houses worldw de.
We've put this experience
to work in defining the fu-
ture of affordable studio
quality digital multitrack
recording. And you can
take advantage of it now.

For our free booklet, “Are you ready for Digital Recording?” write TASCAM, 7733 Telegraph Road, Montebello, CA 30640

Circle {23) on Reply Card
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lt’s 12 minutes until air time. Camera 4 still has
a cable problem. The noise develops only occasion-
ally, but the crew can't find the cause.

The director is nervous and continues to ques-
tion the tech director about the satellite feed. There
seems to be some snow in it.

Ten minutes away. Everything appears to be
working. Tape 2 is recording background material
for the half-time show, and the CG operator is up-
dating the scores from other games.

At eight minutes, the network says that a late-
breaking news story will delay the broadcast start
by 30 seconds. Instead of switching directly from
the network sports studio to the remote, net will
take your feed after the special report. The direc-
tor updates the tape operator on the changes.

Four minutes. Everyone is ready. The audio en-
gineer has rechecked the talent mics, and back-
ground levels are set.

One minute. Camera 3 from the blimp is steady
on the stadium and background audio is on-line.

Thirty seconds. The director tells the talent to
standby. Cameras 2 and 4 are holding on their first
shots. The announcer watches the line monitor and
rechecks his copy.

Five seconds. **Ready camera 3."... One second,
pause. ‘‘Take three...and cue announcer.”

“From the home of the Kansas City Chiefs, it's
NFL football. Thisis . . . "

Another live remote broadcast is on the air. To
the audience, it's just another football game. But for
those who work behind the scenes, each broadcast,
location and game has its own challenges.

Sometimes it's the weather. Other times, the
challenges are technical. For example, the time a
power company accidentally disconnected one leg
of the main feeder 30 minutes before air time.

The professionals who staff these broadcasts are
unique in their ability to adapt to situations.
They've learned to be creative and inventive in
terms of solutions.

Another factor in the success of today's broad-
casts is the reliability of the equipment. The TV au-
dience expects flawless broadcasts. Such success
begins with dependable equipment and designs.
This month’s feature coverage examines how tech-
nology can be used to create profit-generating pro-
gramming for your audience.

¢ “Buying ENG/SNV Vans”........... page 26
¢ “Remotes for Radio”................... 36
¢ “Planning the Mobile Unit™............. 42
¢ “Diversity Reception for

Wireless Microphones™. ... ............ 48

Lot 22N

Brad Dick, editor
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(GIVE YOUR STATION A BREAK.

One revolutionary machine. A remarkable range of
tunctions, from automated program pl-ayb:lck and record to time
delay and beyond. The Sony Flexicart™ multicassetee system is
truly unique — it’s compact, format-independent and very affordable.
Plus when combined with a Sony LMS providing commercial
playback, the Flexicart will help your station break through to

a new level of automartion. For more information,

call I-800-635-SONY, ext. FLEX.

www americanradiohistorvy com
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By Bob King

The Bottom Line

No matter if your station is
buying its first remote vehicle,
an additional unit or a re-
placement, it still represents a
major investment. The oppos-
ing elements of cost and val-
ue must be weighed carefully
in order for the station to get
a truck that suits its needs
within an allocated budget.
This article will present some
practical suggestions to help
plan and purchase the best
remote production vehicle for

your station. $

King is vice president of sales and marketing for BAF Gom-

munications Corporation, Peabody. MA.
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Weigh your options before purchasing a remote vehicle.

Many stations’ ENG/SNV truck is the

liteblood of local productions. Remote ve-

hicles are a major investment. If your sta-
tion is in the market for one, many con-
siderations must be taken into account.

Once the decision has been made to
purchase a truck, it is time to determine
what type of truck, features and equip-
ment will be required. Although it would
be convenient to have every piece of
equipment and luxury imaginable, that
may be wishful thinking. When listing the
important qualities of an ENG/SNV vehi-
cle, these three rules should never be com-
promised by a budget:

1. The vehicle must be safe, and meet all
applicable Department of Transporta-
tion (DOT) and federal motor vehicle
safety standards (FMVSS) rules.

2. The vehicle must be legal under the
gross vehicle weight rating (GVW).

3. The vehicle must last long enough to
exceed the amortization schedule.

These rules may seem obvious, but
usually they are the most-often forgotten

items when a station plans to purchase a

remote vehicle.

The basic requirements
First, determine the purpose of the

ENG/SNV vehicle. Use the following ques-

tions as a guideline:

1. How will it be used 95% of the time?

2. How will it be used the other 5% of
the time?

3. What type of equipment will be
needed to accomplish the answers to
questions 1 and 2?

4. How much redundancy is needed (sec-
ond largest cost factor)?

As soon as these answers have been de-
termined regarding the size of the truck
and the essential equipment, you must:
e Compare different vendors, and check

www americanradiohistorvy com

their references, experience and serv-
ice after delivery.

* (et several different bids based on the
truck’'s intended use.

* Select the best offer based on the final
configuration of the remote vehicle.

* Make the purchase.

To ensure the appropriate remote vehi-
cle is built for your facility. ask the follow-
ing questions:

* What type of standard model should be
used?

e What will it cost to make the necessary
changes to suit the station's operation?

When shopping for a
vendor, attend trade
shows, such as NAB
or RTNDA, and talk
with the vendors.

¢ Will there be extra costs involved to
adapt the station’s garage to hold the
truck?

* How well does the vendor understand
broadcasting and EFP so it can trans-
late the facility’s needs into the finished
product?

* What type ol track record does the
manufacturer have?

Picking a vendor
When shopping for a vendor, attend
trade shows. such as NAB or RTNDA, and
talk with the vendors. Do some compari-
son shopping. Visit with other stations that
have remote vehicles and compare your
requirements with theirs. Don't let a ve-
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WE DO IT YOUR WAY

DIGITAL

Model 5860D Waveform Monitor and
Model 411D Sync/Test Generator handle
both serial and parallei digital signals in
the D2/D3 format. The generator
supplies AES/EBU digital audio as well as
a combination color bar/ramp

for testing digital systems.

. B s« BN - BN - B8« B0 -0 BN 0N -0 -JN - 38 -

COMPONENT oV
Model 5100 four-channel
component/composite Waveform
Monitor operates in Betacam, Mll, HDTV,
and SMPTE formats, as well as analog.
Model 425 Generator supplies RGB,
Betacam or Ml in 3 and 2-wire (Y/CTDM)
form, and analog.

COMPOS'TE Model 5130 Picture Monitor. The Model 41

Model 5870 Waveform/Vector/SCH Monitor  Sync/Test Generator synthesizes precision
shown sharing a half-rack adapter with the  analog from a 10 bit D/A.

Call Toll Free Leader Instruments Corporation
LEMR 380 Oser Avenue. Hauppauge, New York 11788
] 800 645-5]04 FOR PROFESSIONALS WHO KNOW Reglonal Offices- Chicago, Dallas, Los Angeles, Atlanta
In NY, 516 231-6900 THE DIFFERENCE n Canada coll Omitronix Ltd.. 416 828-622
Circle (15) on reply card for product information only

Circle (16) on reply card for product information & demonstration
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hicle's paint job dazzle you. Look in, un-
der, around and on top of the truck with
a critical eye. Look at the construction
methods. What kind of materials were
used? Check for metal shavings, sharp
edges. loose wiring, weak materials or any
examples of shoddy construction. Cosmet-
ics mean nothing if what's underneath isn’t
sound.

Manufacturers of remote vehicles in the
United States are liable under the law
when they put a new truck out with their
identification tag attached to it. When
selecting a vendor, be sure the remote ve-
hicle is safe, legal and ruggedly built.

The Industry Standards have Changed.

Defining the package

Manufacturers of remote broadcast ve-
hicles know the strengths and weakness-
es of a particular chassis for specific broad-
cast applications. For example. GM and
Ford use a Uni-Body-type construction
that makes the framework of the body,
and sometimes the actual chassis frame,
integral to the total structure. Whenever
a hole is cut into it, the structure is com-
promised.

For example, if you're buying an
ENG/SNV vehicle that uses a Ford E-350,
there’s not much that can be done to the
body without voiding the warranty. Most
likely, the manufacturer is aware of the
limitations. but the station may not be.

.9'”"..

sansnag
el

Now they re
also available in BLACK. When selecting a

] vendor, be sure the
A lot of microphones have come and gone, .but remote vehicle is safe,
the Electro-Voice 635A and RES0 have remained legal and built to last

a constant. U"”l! nouw'. several years'

Don’t panic! The 635A and RES0 are still designed
specifically to meet the challenging, “real-world™ rigors

: . . No openings should be cut through the

of broadcasting on location. The only change is that body structure. All openings should be

both are now available in black, as well as their original reinforced with steel once cut. Roof air-

fawn-beige color. Everything else is exactly the same. conditioner mounting holes. the 1/0
punels. and the generator compartment

Debuting more than two decades ago, field and ENG crews door should be reinforced to support what
is being placed in the hole, no matter how

quickly adopted the 635A and RES0 as industry standards, light it is

instantly recognizing their trendsetting shape and design, Today. most large remote and satellite
unmatched reliability and clean sound. And they continue to vehicles use modular construction. The
. ) : ‘ body is often a framework of square alu-
set the industry standard like no other microphones! minum tubes either welded or riveted into
. o a framework. The aluminum skin is at-
When there is only one chance to get it right, tached by welding or rivets, although the
the 635A and RES0 remain the choice — in black majority of SNV bodies are welded. When
ot beige — no matter the conditions. Ev _manufacmrers construct a truck. lh_eir goal
is to make it last a long time with low

® maintenance,

The first trucks were made with elec-
Electro-Voice. Inc.. a MARK IV company, 600 Cecil St., Buchanan, M149107  616-695-6831  800-234-6831  In Canada: 613-382-2141 tronic parts that weren't necessarily meant
to bounce down the road. Today. most re-
mote vehicles are more ruggedly built.

Circle (17) on Reply Card
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}\nnouncing SSL's

Bcenana

IGITAL POST-PRODUCTION MIXING SYSTEM

™~

AUDIO RECORDING, EDITING,
SWEETENING AND MIXING

i 38-channel, totally automated digital
mixing console

n Digital EQ and dynamics on every channel
" Integral 24-track random access recorder/player
¢ Multitrack digital audio editor

RANDOM ACCESS VIDEO STORAGE
Integral VisionTrack™ system

CONTROL OF EXTERNAL DEVICES
» Multiple ATR/VTR machine controller

' Automated audio/control routing

SYSTEM COMPATIBILITY
Fully compatible with ScreenSound™
and SoundNet™

1 Projects transfer to and from ScreenSound

© Multi-user networking capability
lid State Logi
oli e Logic .
nuatione! Headgquarters:

roke, Oxford, England OX5 1RL - Tel: (0563) 842300 ‘ ‘ n a r l a

5410 34 60 16 66 * Milan 12) 612 17 20 - Darmstadt 16151193 86 40
}'D 13054 74 11 4 New York 221203151111 - Los Angeles 12131 d63 4444

 Toll Free: 800-343 0101 ESRDICGITAL
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WHEN YOU
WANT MORE
THAN JUST
AN ANTENNA

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

JAHD CP
Arrowhead
Screen Dipole

THE LEADERS IN
ANTENNA
TECHNOLOGY

Complete line of FM & TV
broadcast antennas

RF components, Filters

& Combiners

Modern 7000 ft FULL SCALE
test range

Directional antennas and
pattern studies,

Call or fax us your
needs today.

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

6340 Sky Creek Dr.
Sacramento, CA 95828
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The three rules of safety, tegality and en-
durance are even more important with re-
gard to a vehicle that must carry much
more weight and equipment. Satellite and
large remote vehicles typically weigh just
under 25.000 pounds.

The DOT has a new set of rules for
drivers of vehicles weighing more than
10,000 pounds. It's a good idea to request
a copy from your local driver's license
bureau.

Courtesy of Southwestern Bell

the Statehouse Convention Center in Little
Rock, AR, was the termination point for more
than 1,000 telephone, video aund data lines.
Southwestern Bell provided 115 pay phones for
the media on election night.

Don't purchase a lighiweight truck just
to keep your drivers from having to get
a commercial driver’s license (CDL). 1t is
in the station’s best interest to have a
licensed driver responsible for the
ENG/SNV truck,

Consider the following when looking for
a strong body:

1. Construction techniqgue.
2. Thickness and alloy of wall tubes and
skin.

Framework construction.

Antenna support structure (for SNVs).

Belly bunker structure and support.

Harcware on what may be used most

(i.e.. doors).

Rack structure.

What will it cost to lift the box off and

put it on a new chassis?

With so many remote vehicles on the
road today. choosing a vendor and obtain-
ing references can help your company
make a decision. The strength of the body
is important to the longevity of the truck,
just as the longevily of the vendor is im-
portant to the long-term success of your
purchase decision.

(S0 CAers

Q0NN

The electrical system
The electrical system is the nerve cen-
ter of the truck and should be heavy duty
from start to finish. It should have a high-
output alternator, deep cycle hatteries and
AC-10-DC charging. All wiring should be

wwWw.americanradiohistorv.com

clearly marked with its label printed on
the jacket every several inches. Make sure
the wiring is encased in poly conduit or
is liquid-tight. Furthermore. make sure
that there are marine breakers and bat-
tery monitoring. panel indicator lights for
critical devices and versatile transfer
switching. The truck should not develop
any weak electrical spots after just a few
years of use.

In order to ensure the electrical svstem
will withstand much use and abuse. look
for:

* complete diagrams and documentation.

* quality of construction techniques.

* wire size, marking. binding, channeling
and panel wiring.

* component capacities and headroom.

It also is important to choose a vendor
that will build a truck that could withstand
a few engine and transmission replace-
ments, if needed.

If a diesel engine is chosen. vehicle
maintenance may be reduced and it may
get twice the mileage. Small diesel gener-
ators are available, so mixed fuels should
not be a problem.

The SNV RF system

On paper. there is no mystery to the RF
system. However, in execution, consider-
able difference exists. The integrity of the
waveguide and control systems is critical
to the short- and long-term viability of the
truck. The waveguide system should come
with a guarantee and performance data
that includes actual loss figures. The
waveguide and support bracketry should
be routed so that the fewesl lossy elhows
and flanges are used. Be sure it's installed
in such a way to prevent accidental “dent-

Don’t purchase a
lightweight truck just
to keep your drivers
from having to get a
commercial driver’s

license (CDL).

tuning” during service or installation of
other equipment.

The vendor should provide a basic train-
ing program on the truck. It should in-
clude theory and hands-on operation and
typical troubleshooting. The HPA manu-
facturers offer training schools. usually for
the cost of transportation and expenses o
their facilities. Those programs can be well
worth the expense.

To purchase or to build?
Building a remote vehicle in-house
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One of the rare times when reality
exceeds expectations...

Tomorrow’s digital TV transmitter company.

ACRODYNE

Acrodyne Industries, Inc.
516 Township Line Road
Blue Bell, PA 19422
810-523-2536 or

(215) 542-7000

FAX: (215) 540-5837

1992 Acrodyne Industries, Inc. All rights reserved

Circle (20) on Reply Card

Proven High Power UHF
Tetrode Transmitters!

Acrodyne, the pioneer in tetrode technology, has delivered
the only 30kW single tetrode UHF TV transmitters in the
world. Consider the following:

* Plant efficiency—cuts cost 50-60%—Proven

¢ Tube life 24,000 hours—Proven

* Price advantage—Proven

® Less precorrection needed—Proven

* Tube operating voltage less than 10kV—Fact

¢ Smaller footprint—Fact

¢ [ow cost tetrode replacement—Fact

¢ No diplexer—Fact
The proof is in; the facts are undeniable. Models are available
from SkW to 60kW. Talk to Acrodyne...the leader in UHF
tetrode technology for 25 years.

www americanradiohistorv com
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The electrical system
is the nerve center of
the truck and should
be heavy duty from
start to finish.

should only be done as a last resort. It can
cost more than the amount that was budg-
eted, and could violate safety, legal and
endurance rules. You may be money
ahead if you shop around for a remote ve-
hicle from a gualified manufacturer.

If your station already owns a remote
vehicle, the engineering department
should make a list of all the problems with
the last vehicle. Knowing about problems
with the current truck will enable you to
possibly avoid factors that may have been
encountered before. Always keep a main-
tenance log on the remote vehicle.

The price factor
The price of a remote vehicle is indica-
tive of what’s in it. Good equipment is ex-

pensive, However, one of the most costly
elements of the truck is labor. Manufac-
turers require special tools, equipment and
experienced staff to build these vebhicles.
To make a good product requires a cer-
tain amount of work, That is why remote
vehicles are a major investment, If the
price seems too good to be true, see
whether anything has been left out of the
package. “You get what you pay for” holds
true for most purchases.

The waveguide system
should come with a
guarantee and
performance data that
includes actual loss
figures.

Making the best decision

A well-constructed ENG/SNV truck that
is safe, meets all legal standards and that
is built to last can be an important part
of a station’s operation. Before making this
important investment, determine exactly
the station’s requirements and which ven-
dor will best be able to build a truck to
meet your needs,

= For more information on remote
vehicles, circle Reader Service
Number 300. [ |

Price Breakthrough In
Audio Routing Switchers

360 Systems invites you

AM-16 Features

to compare our AM-16 audio
switchers with anything else
on the market. You'll find
better specifications, the
broadest feature set, and
unmatched reliability.

Best of all, you'll find a
time-proven professional
proeduct at a price that makes
good business sense.

m Exceptional audio performance.

m 16 x 16 switching matrix.
®m Balanced inputs and cutputs.

B Gain adjustment on each input.

® Monc or stereo operation, ex-
pandable to 4 channels + TC.

® Redundant power supplies with

toroidal power transformer.
m Serial remote port; accessory
multi-drop remotes available.

360 Systems audio switchers
start at only $1,495 for a 16 x 16
matrix. Call us for complete
infermation on the industry’s
price performance leader.

360 Systems, Broadcast Products Group
18740 Oxnard Street, Tarzana, CA 91356
Phone {818) 342-3127 « Fax (818) 342-4372
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FULL PERFORMANCE
AMAZING PRICE

.lsnu. FILE

[ ] [ ] [ L J L ] L ] L] L]
pav  Recoro DELETE  RRAY BB B utwmy cemiows

MARK c EDIT EDIT
Bk TAC  sez  TRmst ED) TRANSFER 2
INS DEL

FLO/  INPUT#
FRM  FREEZF t i

from

$18,995

Leitch introduces the STILL FILE Special Edition,
a new, low cost version of the popular STILL FILE.

Now you can own America’s most popular stilt store
for as little as $18,995.

Call 1-800-231-9673 and ask for more information
on the new STILL FILE Special Edition.

$18,995 includes 1500 fields of storage. Compact control panel is optional

LEITCH

Leitch Incorporated, 920 Corporate Lane, Chesapeake, VA 23320 - Tel: (804) 548-2300 or (800) 231-9673 Fax: (B04) 548-4088
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PANASONIC
DSP CAMERAS:
THERE’S AN EMMY
IN EVERY ONE.

Panasonic has the only line of video cameras with the Digital Signal Processing (DSP)

technology recognized by the National Academy of Television Arts & Sciences with a 1992
EMMY for Outstanding Achievement in Technical Engineering Development.

Now, every camera operator, from broadcast and teleproduction studios, electronic field
production, ENG, and corporate and industrial television shooting environments, can access
Panasonic EMMY-winning technelogy. From the highly advanced AQ-225 studio camera
through the production-oriented AQ-20D EFP camera to the new value-packed WV-F500
dockable camera, Panasonic has firmly established its leadership in digital technology and camera design
by being the first Company to apply the advantages of DSP to professional video cameras.

Panasonic's DSP technology overcomes analog's imprecision and need for constant adjustment. DSP

maintains strict uniformity in RGB signals and ensures that phase and frequency -l
characteristics remain stable regardless of normal temperature changes or aging. 5l L_“
For assurance against signal degradation, some Panasonic DSP cameras feature E._

digital outputs and fiber optic connection.

Camera set-up with DSP is easy, certain and repeatable. Advanced Digital 7225 STUDI CAMERA
Signal Processing provides for 2-dimensional cross-color filtering, variable enhancements, high-chroma
aperture correction, accurate one-touch digital gamma adjustment and auto knee circuitry.

Panasonic’s greatest achievement with advanced DSP technology is not just winning awards; it's

making that technology affordable to you. P -
dNasonic

Broadcast & Television Systems Company

For more infermation call: 1-800-528-8601 (upon request enter code 07)

AQ-20D AG-11D

WV-F500
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By Skip Pizzi, technical editor

The Bottom Line

Deciding how to get audio
back from the remote site
and what equipment to take
along isn't as simple as it
used to be. Today's
technology presents many
possibilities, but not all of
them are appropriate for
every remote. These options
extend across a wide range of
costs, as well. Making the
right decisions will affect the
remote’s sound and its
profitability.
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-

One of radio's strongest assets tradition-
ally has been its portability — both for the
consumer and the producer. In today’s in-
creasingly competitive environment, radio
stations are well served by playing their
strongest hand, and live remote origina-
tion of programming is certainly some-
thing that radio does best.

Technology and programming options
offer many choices for exciting and
profitable remotes. Of course, the more
choices you have, the more decisions you
must make. This article is designed to lay
out those options, and help guide you
through the decision matrix to the opti-
mum remote arrangements. (See Figure 1.)

Local or long distance

Today's radio remotes can originate
from the car lot across the street, the foot-
ball game across the country or the spe-
cial event across the ocean. Audio from
any of these locations often can be trans-
ported live at high quality for surprising-
ly low cost. However, these costs can vary
widely, depending on the specific circum-
stances involved. Plenty of lead time is es-
sential in any case. Occasionally, alternate
routings are available, but sufficient time
is required to explore them.

The first question in any remote is
where. It has a macro meaning (Where in
the world? Where in town?) and a micro
meaning (Where at the site is the exact
origination point?). The latter is important
if telco installation is required.

Another related issue must also be
known before the backhaul medium can
be chosen. The next question is how of-
ten, referring to the likelihood of recurring
origination from a particular remote site.
For example, at frequently used local
venues, such as stadiums and nightclubs,
it may be more cost-effective to install
some sort of permanent telco service,

www americanradiohietorv com

== Remotes

Choose the proper hardware and backhaul methods for
your remotes.

even if the station has a remote pickup
unit (RPU).

For the increasingly popular long-
distance remotes (e.g., morning jocks at
Disney World or a talk show host at the
Super Bowl site the week before the game)
and for sports backhaul, switched digital
telco services are now widely used.
Switched-56 (or where available, ISDN)
service can provide high-quality audio, in
stereo if required, for pennies per minute.
Terminal hardware is relatively expensive
(2,500 to $3,500 for each end), but this
can be leased from telco in many cases.
With repeated use, this hardware can be
quickly amortized against the savings in
connect charges vs. traditional methods.
If a station has an ongoing contract for a
local team's backhaul of away games, for
example, the known number of remotes
for the season can be useful in such
analysis.

Billing for these services is similar to
plain old telephone service (POTS), with
a one-time installation fee and a recurring
{monthly) service charge for every loca-
tion at which service is provided. Connect
time is billed by the minute or fraction.
The actual price structures in each of
these categories (including the costs of
long-distance calls) also are similar to
POTS fees, with the occasional exception
of higher installation charges in some
areas.

In addition, radio stations can use serv-
ice agencies to establish the service path,
and thereby obtain the most competitive
pricing. These agencies receive commis-
sions from the telcos whose lines they
book, and charge no fees to the user.
When a long-distance service (LDS) is in-
volved in a Switched-56 path, compatibil-
ity between the local telco on each end
and the LDS can sometimes become a
problem. The service agency can usually
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Engineers and Producers Agree
On The Versatility, Variety and
Dependability of Maxell.

That's Why Over 2,000 Pros Nationwide Use Maxell Exclusively.

It's all on your shouiders. You have to create, enhance, preserve, make it work. So you do what you've done
reach for Maxell. Rugged, reliable Maxell tapes for state-of-the-art performance... punish it, push it to the limit
these superb video and audio tapes just won't quit. Durable Maxell tapes for the glorious sound, the brilliant
image and the superior specs you must have when your reputation is on the line.
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Muvell Corporation of America, 22-08 Route 208, Fair Lawn, NJ 07410, 1-800-533-2836
Canadiun Inquiries Please Contact: ©Maxell Corp. of America
Hitachi Denshi. 65 Melford Drive, Scarborough, Ontario, Canada MIB 2G6. [-416-299-5900
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solve this,

For local remotes, switched digital serv-
ices are not as cost-effective in most cases,
although they are still worth exploring.
Costs for these services and terminal hard-
ware are frequently revised (usually down-
ward}, so check with your telco offices rou-
tinely for up-to-date pricing on your
applications. In the case of a downtown
news bureau feeding an uptown studio lo-
cation, where many short feeds are re-
quired every day. switched digital service
may pay off right now, whereas a month-

ly remote from a concert hall might be
cheaper via traditional means.

When working on these calculations. re-
member that telco switched digital serv-
ices are bidirectional, so return paths for
communications and monitoring are in-
cluded in the cost.

Where switched service is not available
or appropriate to the application, dedicat-
ed digital telco service may be used. These
circuits include 'I:1 (1.5Mbit/s), fractional
T+1 (128kbit/s and up} and DS0 (64kbit/s),
They are booked in advance, either tem-

“When your livelihood depends on quality
audio performance, you need a great
sounding System you can count on,” says
Mike Michaels, C.A.S., a busy location
sound mixer. Whether he’s working at the
Pro Bowl, or recording for a commercial
on the rim of a bubbling volcano, he al-
ways has Vega portable wireless in use.
Why Vega wireless? “I've used Vegas for
years,” says Michaels, “and these new
portable systems have an unbeatable com-
bination of superb audio, solid RF perfor-
mance, and rugged durability. They sound
great, and my Vegas are wireless sys-
tems | can count on!”

The VX-20 system was designed for
portable wireless system users who re-
quire exceptional audio performance in a
compact, rugged configuration. DYNEX®
Il audio processing makes the VX-20 the
best sounding portable system available,
with crisp, clean audio and a signal-to-
noise ratio high enough for today's ad-
vanced digital recording technigues.

Ruggedly designed to stand up under
tough field conditions, the system incorpo-
rates many thoughtfully designed features
to make setup and use a snap, such as
a full-size XLR audio output and indepen-

Héve wireless

VX-20 portable wireless mic gives peak performance

| travel

‘ - -' =
= - g
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Mike Michaels, production
sound mixar, on location
a Maaaiian ane, with his
Vega wireless systems

1

dent monitor output on the receiver, and
low-battery/overload LEDs and mic on/off
switches on the transmitters.

For over 30 years our customers’ suc-
cess has been of vital importance to us.
That's one reason why Vega wireless sys-
tems are the choice of professionals the
world over. Call us at 1-800-877-1771 for
more information on the VX-20, and join
the company of satisfied Vega customers.

I VEGA

a MARK IV company
9900 Baldwin Place

El Monte, California 91731-2204
Telephone: (818) 442-0782
Toll-free: 800-877-1771

FAX: (818) 444-1342
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porarily or permanently, like analog pro-
gram circuits. Unlike analog circuits, how-
ever, these are typically provided as
bidirectional paths.

A full 'l (or DSI} circuit is made up of
24 DSO “slots™ of 64kbit /s each, Each slot
uses 8kHz sampling with 8-bit resolution.
A full Tt circuit can be used for a digital
stereo audio signal without data compres-
sion. With state-of-the-art data compres-
sion (so-called perceptual coders), a -1
path can carry six to eight stereo pairs. For
fractional Tl applications, compression al-
lows high-quality (15kHz or 20kHz) mono
audio to be carried on two slots
(128kbit/s). Commonality of audio be-
tween left and right channels of a stereo
signal allows some additional efficiency
(joint coding). so high-quality stereo can
be carried in three slots (192kbit/s).

For Switched-56 applications, an older
data-compression system called CCITT
(G.722 is used, which provides 7.5kHz
mono into 56kbit/s {or 64kbit/s).

ISDN service provides two 64kbit/s
channels in its basic form. Each channel
can be directed to a separate location
simultaneously, or they can be combined
to provide 128kbit/s to the same location,
with the appropriate terminal hardware.
Some new devices allow users to spread
a single digital stereo audio signal across
four or more linked ISDN channels. There-
fore, G.722 compression or perceptual
coding algorithms might be used inter-
changeably on ISDN.

For satellite backhaul., these same com-
pression techniques allow narrower chan-
nels and VSAT terminals to be used, which
reduce start-up and continuity costs.

Enhancing
traditional technology

If POTS service must be used for a re-
mote backhaul, frequency extenders can
improve the subjective audio quality —
significantly in some cases. For live re-
motes, two to four POTS lines are required
at the remote site — the more the better.
Frequency extenders come in single-
double- and triple-line varieties. For best
results, another separate line is required
in each case for communications between
the station and the remote site. The single-
line units extend only the low-frequency
response of a POTS line {often not worth
the trouble). However, the 2-line units ex-
tend the high-frequency response to ap-
proximately 5kHz, and the 3-line systems
stretch it to about 8kHz. The multiline var-
ieties usually add noise reduction as well,
so fidelity of the feed is improved over un-
treated POTS service.

These systems use complementary
processing, which means that a similar de-
vice is required at each end of the POTS
lines in encode/decode fashion. Multiline
systems require some set-up after the lines

Continued on page 79
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Look who’s going to
improve your image.

You've heard a lot about Switchcraft, a leading
manufacturer of quality audio components for
more than 40 years. Now, see what we can do.
Because Switchcraft can supply you with video
components, t00.

Look to us for standard video broadcast equip-
ment, all made with the reliability and high quality
you expect from Switchcraft. When it comes to our

video insulated patch pan-

e —————————— 0|5, yOU'll find Our eye for

: -tt'l'

Sssssciasstissiitld— detail is second to none.

= Each one can accommo-
date up to 26 jacks for a variety of requirements.
Dual jacks provide a normal-through signal path
without the use of looping plugs or patch cords.
And, each panel comes with large designation
strips for your own labeling.

Our video patch cords are available in popular
lengths and colors - all built for efficient video sig-
nal transmission. Our patch cords come with
rugged metal handles and optional rubber “boots”
for a better grip. The "boots” =
offer enhanced flex relief and are
available in your choice of colors

- red, black, green or blue. E;E:--.-

Switchcraft is dedicated to

making your studio time as m:_
productive as it can be.

So whether you're thinking
video or audio components, ©
think Switchcraft. We've always done wonders
with sound. Now we can improve your image, 100.
For more detailed information, phone or FAX our
Marketing Communications Department and ask
for New Product Bulletins 426 and 427.

Swiitchcraft
A Raviheon Company

Switcheraft, Inc

5555 N Elston Avenue
Chicago. Il 60630
(312) 792-2700

(312) 792-2129 (FAX)
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EVER WONDER
WHAT HAPPENS
TO THE

_ to create a system that goes explain why you'tl see them in almost
OT H E R L A\l‘r E R S far beyond disk technology. every premier post-production house
The result is the Ampex in the world. It truly set the analog
WH E N YO [.I DCT 700d Tape Drive. It recording standard. And now the
H :‘41%"; E TO C H A N G E can hc?ld 3 ho'urs of program DCT 790d Tape Drive sets the digita/
= material. Which means in recording standard.

T H E 1 :\TH ? multilayering applications The DCT 700d is built for demand-
every layer you create can ing professionals. It is the most advanced
be saved intact. So if your tape transport mechanism ever designed.

Real-time disk recorders were clients want to make a change in layer It is precision engineered to maintain

revolutionary when they were intro- 15, you can do it effortlessly—typically ultratight tolerances through the rigors
duced. They allowed you, for the first in less than a minute. of post production, edit after edit,
time, to produce multilayered video The DCT 700d gives you all the day after day, year after year.

without picture degradation. And creative freedom of a transparent multi- Yet for all this rugged precision,
since then, they've spawned a new gen-  layering environment combined with the DCT 700d is also the gentlest drive
eration of non-linear real-time editing the speed, flexibility, and efficiency of in the world, floating the tape on
recorders of great power. a sophisticated editing tape drive. So frictionless air-lubricated guides and

Yet for the original task of multi- when the drive is done with that com- eliminating the pinch roller used on

layering, that first generation of disk plex commercial, you can put it to less sophisticated machines. This allows
recorders is limited to very specific work editing that long documentary. the high performance ballistics to

applications. Most can hold only about ~ That just can’t be done with any other accelerate the tape to 60X play speed
| minute of program material, so they're component system currently available, in less than one second—without risk

constrained to short elements, such due to the limitations of high cost, to your valuable masters!
as commercials. high maintenance, and low editability. If you're used to working in post
Worse, every layer you create In fact, the DCT 700d has been production, you're used to working
overwrites the previous one. So if optimized in every detail to meet the fast, and there’s no tape drive faster—
your clients change their minds demands of post production. It is or more versatile—than the DCT 700d.
about a particular move in layer 15, simply the best digital editing tape Not just a new product, a new
for example, and you've already laid drive in the world. perspective,
down layer 18, you have to start over We say that because it is built The DCT 700d, however, is only
again...from layer L. on the technical foundation of the part of the story.
Starting where the disk stops. best analog editing tape recorder ever DCT from Ampex is actually a
Ampex takes a different approach made, the Ampex VPR-3, and the system. A system conceived and opti-
to multilayering. We looked at how you  best video signal system, the Ampex mized for post production in the digital
actually want to work in a digital com- Zeus. VPR-3/Zeus is the fastest, component environment. A system
ponent post-production environment. gentlest, most accurate, most trans- that removes the problems of multi-
And while we could have developed a parent system ever designed for generational image degradation found
disk-based solution, we chose instead the analog environment—which may in the analog world.
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And while each device in the sys-
tem offers unparalleled