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Real-time,
- real frlendly

[ ]

The CG4733 respects your creativity and is extremely responsive to your artistic inspirations.
It doesn't overexpose you to a blizzard of menus and pushbutton manipulations. It's simply
sophisticated and a true ally during on-air panics and posting deadlines with your nervous client.
The CG4733’s intuitive software, 10 MIPS Digital Signal Processor, 4:4:4:4 architecture,
and easy to use, menu-free operation set the stage for a lasting relationship. And there are
many more qualities you'll like when you get to know the CG4733...
* Instant character resizing (with edge effects) from 8 to 512 lines. ¢ Antialiasing with 4.6nS
resolution and real-time rendering of 10 standard typeface masters—over 1500 URW
typefaces available. ® Three microprocessors with 32 bit processing, 40 MByte on-line storage, and
local area networking capability. ® RGB/YP P, inputs/outputs or optional D1 video I/O capability.
* Only 3RUs. Keyboard is 1RU and slides into a 19" rack.
Graphi Option. » High performance unit with dedicated graphics processor.
e buffer with 2 picture memory, real-time frame grabber, 16.7M color palette
full paint facility. ® Digjtal linear keyer and dual channel capability.

Wouldn't you like to meet? Call for a demo.

The CG4733 Character Generator with graphic plane option.
Real-time...real friendily

Pesa Amenca. Huntsville, AL
205-880-0795 - Fax 205-881-4828
Burbank. CA 800-323-7372

Switching Systems New York City 800-328-1008
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It Has
Outperformed,
Outclassed
Outsold,
Outdistanced
And
Outlived
Every Mixer
ThatEverHit

TheRoad. &t

Nothing compares to the Shure M267 Mixer. Nothing even comes close.
The M267 is the most rugged, reliable, remote mixer ever made.
And it has a road record to prove it. In fact, there’s only one word to describe it:
Outstanding.
Call 1-800-25-SHURE. The Sound Of The Professionals®.. Worldwide.

SHURE
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Two facets of modern transmitter technology are illustrated by this month's cover: solid-
state amplification and computer diagnostics and control systems. These developments
make today’s transmitters not only more reliable, but also easier 10 troubleshoot and
maintain. (Cover design by MediaScan, photography by Harris/Allied.)
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MAINTENANCE MANAGEMENT SOFTWARE

Version 2.0 | G502

EQUIPMENT EQUIPMENT
LOGS REPAILIRS
DATABASE DATABASE

OUT OF INOUSE REMOTL MULTI LEVEL
TRACKING BARCODE PM SCHEDULE
I TERMINALS l

EQUIPMENT l PREVENTIVE
INVENTORY BARCODE MAINTENANCE
DATARBASE DATA ENTRY DATABASE

GRAPHICS CAT

AND ON-LINE
FILE DATABASES

EXPORT AND E-MAIL

LOCAL AREA
NETWORK
PARTS SUPPORT ENGINEERING
INVENTORY DAILY
DATABASE | LOGS

WIDE AREA
NETWORK

PROFESSIONAL TECHNICAL
CONTACTS IIINTS
DATARBASE DATABASE

Computer Assisted Technologies

847A Second Avenue Suite 175, New York NY 10017
Tel. (212) 687-2226 Fax. (212)922-9521 Data (212) 922-9475
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News

By Dawn Hightower,
senior associate editor

Keynote speaker
chosen for SMPTE
Technical Conference

A keynote speaker for the SMPTE Tech-
nical Conference has been selected.
Patrick Watson. chairman of the board of
the Canadian Broadcasting Corporation
(CBC) will deliver the keynote address at
the 134th Technical Conference and
Equipment Exhibit Nov. 10-13. at the Met-
ro Toronto Convention Centre. in Toronto,

Watson has been involved in the broad-
cast industry for 35 years. In Canada. e
has distinguished himself as a TV jour-
nalist. filmmaker and writer.

Papers are now being accepted for
presentation at the conference, The dead-
line for submission of a 5(}0-word synop-
sis is June 15. If you are interested in par-
ticipating. contact Marilyn Waldman,
SMPTE editorial/program coordinator at
595 W. Hartsdale Ave.. White Plains. NY
10607.

Movie ticket sales
down, video sales up

According to Jofin Naisbitt's Trend Let-
ter. sales and rentals of videos rose by ap-
proximately 9% in 1991. while box office
revenues dropped. Consumers are spend-
ing more than twice as much for videos
than for movie tickets. The newsletter
predicts that during the next few years. a
number of changes will occur, such as the
proliferation of “bargain days™ at movies
and the option to purchase tickets with
credit cards and by phone. In order to re-
main competitive, the movie industry will
have to continue to redefine itself.

Outdated manual not

necessary in public
file

The National Association of Broad-
casters (NAB) has asked federal regulators
to suspend all fines on broadcasters who
do not keep an outdated government
manual in their station's public file. The
manual no longer accurately depicts FCC
regulations and the ways that the public
may parlticipate in the regulatory process.

In letters sent to officials at the FCC.
NAB pointed out that the document, The
Public and Broadcasting — A Procedure
Manual, gives misleading information

4 Broadcast Engineering May 1992

about FCC rules and procedures that no
longer exist. These include several refer-
ences to the Fairness Doctrine. former 3-
year broadcast license terms. an outdat-
ed political broadcasting primer and sever-
al other abandoned FCC regulations.

NAB also said the manual omits any ref-
erence to important FCC licensing re-
forms, which grant broadcasters “abuse of
process” protections shielding stations
from spurious legal claims.

Many stations have complained recent-
ly of being fined heavily by the FCC for
not having the 18-year old document
available for public inspection. even
though inspection of this document would
mislead rather than inform the public.

Al the request of NAB's regulatory re-
view committee. the NAB letters were sent
to the chiefs of the FCC's Mass Media and
Field Operations Bureaus. and the agen-
cy's general counsel. These letters empha-
sized that the current manual “fails to con-
vey a realistic, contemporary picture of
the commission's regulatory process and
the public role in that process.”

In the letters. NAB executive vice presi-
dent and general counsel. Henry L. Bau-
mann, urged the FCC to suspend its en-
forcement of this public file requirement
until the commissicn could revise the
manual or find another way to convey
more accurate regulatory information to
the public.

SSPI names four to
Hall of Fame

The Society of Satellite Professionals In-
ternational {SSPI) has named four pioneers
to its Hall of Fame in a ceremony held in
Washington. DC. on March 4.

The inductees included Rene Anselmo.
chairman of Alpha Lyracom/Pan Ameri-
can Satellite; Stanley S. Hubbard, president
and chief executive officer of Hubbard
Broadcasting; Sidney Metzger. retired vice
president and chief scientist of COMSAT:
and Dr. ladahiro Sekimoto. president of
NEC.

These men were honored as pioneers
who opened new doors and continue to
shape the satellite industry today. This is
the fourth time SSPI has bestowed its
highest honor.
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WE MAKE IT VERY, VERY HARD TO BLAME IT ON THE TAPE.

While we can't fix all your problems, we can make sure 3M tape isn’t one of them. You
get consistently high quality in every audio and video format. And flawless support from
the people who know more about tape than anyone. We won't be satisfied until you are.

3M Professional Audio/Video Products Div.

3M Center, St. Paul, MN 55144
36USC380 €1992 M Worldwide Sponsor 1892 Otympic Games
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Editorial

A new idea with better results

A guest editorial

Misconcepli()ns often arise in response to new ideas or procedures. Apparently, the

FCC's broadcast self-inspection program is no exception. Perhaps some clarification

of the program’s experimental stage and its overall goals will dispel any further anxieties.
This self-help/educational program was developed to meet two goals:

1. To establish and mainain a high rate of rule compliance.

2. To identify those areas where the commission feels strict compliance is necessary.
'T'he commission, faced with the reality of dwindling resources, hopes to accomplish

these fundamental goals by methods other than the traditional field inspection.

Nine AM stations were originally approached with the

idea of self-inspection. Each of them eagerly volunteered
to participate in the program's experimental stage. Al-
though future use of the program may not be on a volun-
tary basis. the process will not be used to generate “"mail-
order fines.” Forfeitures. commonly known as fines, are
not a part of this program. Instead. the program is aimed
at educating broadcasters in rule compliance by allowing
them to assume the role of the FCC inspector. However,
the commission could issue a fine in the future if viola-
tions are discovered.

During the experiment, apparent rule violations that
would otherwise subject the station to sanctions were
reported in the returned documents. The FCC staff
reviewed the reports and worked with those stations that
reported violations to resolve the matters, In keeping with
the cooperative spirit of the educational effort, no sanc-
tions were issued.

Uncertainties raised in the industry press regarding the
commission’s new fine assessiment schedule has increased
the awareness of rule compliance. The self-inspection pro-
gram helps licensees to improve compliance on their own.
It is designed to reduce the number of violations and fines

Editor's note: In response to an earlier editorial regarding
the FCC's self-inspection program, Michael Ritter. Public
Aftairs, provided the following reply. The views expressed
hare are those of the author and do not necessarily reflect
those of the Federal Communications Commission.

6 Broadcast Engineering May 1992

that result from the FCC's traditional random-inspection
program.

Although nationwide reaction to the experiment was favorable. the length and com-
plexity of the report book generated some concern. It will therefore be scaled down,
and areas of ambiguity will be clarified. The final version may soon be approved for
expanded use.

Rule compliance can be easy. but the industry is complicated. and even more help
may be needed. So far. we've found a high number of violations in a number of cru-
cial areas of broadcast operation. Working through the self-inspection program allows
stations to determine easily if they are in compliance with the commission's rules. By
doing a little homework, you could prevent your station from being fined by correct-
ing a problem before it becomes officially noticed.

Michael Ritter
Public Affairs Specialist

FCC Field Operations Bureau
Los Angeles
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Pure Sound.
Protecting transmission systems from peak overload
without audihle artifacts—while stringently preserving
natural sound quality—is the primary objective of many
of the world’s finest broadcast
operations. That is why so
many facilities around the
world are choosing the Orban
Transmission Limiter 4000.
The 4000 provides the peak
control they need, without
audibly adding, subtracting
or interfering with their signal
in any way.

Don’t Take
Our Word for It.

The 4000 provides transparent limiting with any source.
Blind tests confirm that the sound of the Orban
Transmission Limiter 4000 is virtually indistinguishable
from the original source when driven as much as 15dB
into limiting—even to trained listeners. Try it for yourself
and hear what your facility can deliver when it is
protected, not just restricted.

© 1992 AKG Acoustics, Inc. Orban is a registered trademark of AKG Acoustics, Inc.
AKG is a registered trademark of Akustische u. Kino-Gerate Ges.m.b.H., Austria.

——— .
——

Power spectral density at the 4000 outpu! using “moximum peak
hold” measurement. {10kHz/div. horizontal; 10d8/div. vertical)

AF LIWITEE L

Sophisticated, Easy to Use.

Orban engineers took years to develop the complex
algorithms which permit the 4000 to protect inaudibly.
Yet, they kept the front panel of the 4000 clean, clear
and businesslike. The precision LED
displays indicate any action of the
compressor or HF limiter circuitry. The only
adjustments are for INPUT level and
OUTPUT level. The built-in tone generator
and test mode permit rapid system setup
and alignment.

Orban Signature Quality.

The Transmission Limiter 4000 is one of a
family of reliable, quality Orban products
designed for demanding broadcast
applications. Call your local Orban dealer
for a hands-on demonstration of the Orban Transmission
Limiter 4000—another breakthrough product from the
leaders i1 broadcast audio processing.

orban

a division of AKG Acoustics, Inc.
1525 Alvarado Street, San Leandro, CA 94577 USA
Tel: (1) 510/351-3500 Fax: (1) 510/351-0500
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Radio ownership rules
relaxed

By Harry C. Martin

ln a sweeping deregulatory move, the

FCC has revised its national and local ra-

dio ownership rules. The specific changes,

which became effective this month absent

a stay or Congressional action, are as

follows:

* A single licensee now may own up to
30 AM and 30 FM stations nationwide.

* In markets with fewer than 15 stations,
a single licensee may own up to three
stations. with no more than two being
FM, provided the combination repre-
sents less than 50% of the stations in
the market.

¢ In markets with 15 to 29 stations, the

licensee may own up to two AM and
two FM stations, provided the combined
audience share does not exceed 25%.
In markets with 30 to 39 stations. a
licensee may own up to three AM and
two FM stations. provided the combined

" audience share does not exceed 25%.

¢ [n markets with 40 or more stations, a
single licensee may own up to three AM
and three FM stations, provided the
combined audience share does not ex-
ceed 25%.

* Same-service simulcasting exceeding
25% of either station’s programming is
prohibited if the stations' service areas
overlap by more than 50%.

For purposes of the new rules, market
will mean the Arbitron-designated market.

LMAs
The commission has imposed the fol-
lowing restrictions on local markeling
agreements (LMAs), where one station
leases or brokers time on another in the
same market:

* A station will not be permitted to time
broker another local station that it could
not own under the revised ownership
rules.

¢ A licensee may not simulcast more than
25% of its programming on another sta-
tion in the same service (i.e., AM or FM)
in the same market.

¢ LMA agreements must be put in the
contracting stations' public files (with
confidential information edited if
desired).

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

8 Broadcast Engineering May 1992

s LMA agreements will have to be filed
with the FCC, along with station owner-
ship reports.

* For purposes of applying the ownership
rules, a station brokering time on an-
other serving the same market will be
considered to have an attributable
ownership interest in the brokered
station.

Restrictions on
broadcast investment examined

In a further effort to improve the eco-
nomic environment for broadcasters, the
FCC is considering removing restrictions
on investment in radio and television.

The conmimission is seeking comment on
whether it should allow former licensees
and financial institutions to hold security
and reversionary interests in broadcast
licenses. The commission is also suggest-
ing alteration of its ownership attribution
rules by raising the basic attribution
benchmark from 5% to 10% and increas-
ing the attribution benchmark for passive
investors from 10% to 20%. The agency
is also proposing to broaden the class of
investors eligible for passive status under
the ownership rules to include MESBICs
and other equity financiers, such as widely
held limited partnerships.

Anti-drug certification required

In February, new FCC rules went into ef-
fect implementing the Anti-Drug Abuse
Act of 1988. Under the rules, applicants
for new, modified or renewed FCC authori-
zations must certify that no party to the
application is subject to a denial of feder-
al benefits because of a drug conviction.
The 1988 law mandates the denial of any
federal license, grant, contract or loan to
people convicted of distribution or posses-
sion of controlled substances.

The new certification, which broad-
casters must separately prepare and attach
to any request for a special temporary
authorization, an experimental or field
test authorization or a request for a new
or modified call sign assignment, must
contain the following certification:

* The applicant certifies that no party to
this application is subject to a denial of
federal benefits pursuant to Section

www americanradiohistorvy com

5301 of the Anti-Drug Abuse Act of

1988, 21 USC. 853(a).

The commission will soon incorporate
this certification in its official application
forms. In the meantime, parties that have
filed such forms will have made the neces-
sary certification by signing the form.

The US. Court of
Appeals strikes down
FCC rule favoring
female applicants
because it violates the
Fifth Amendment.

Female preference
policy stricken

In an opinion written by Supreme Court
Justice Clarence Thomas, the U.S. Court
of Appeals for the DC. Circuit has determ-
ined that the hearing preference the FCC
has awarded to female-owned companies
violates the U.S. Constitution. The court
found insufficient records to demonstrate
that the commission’s sex preference poli-
cy promotes diversity on the airways. Be-
cause no compelling governmental in-
terest was shown for retaining the
preference. it was found to violate the Fifth
Amendment.

Audio IDs are optional
for TV political ads

Effective April 1, TV stations are no
longer required to give audio identifica-
tion of sponsors of political ads. However,
stations will be required to abide by new
standards that specify the size and dura-
tion of video identification of the sponsors
of such ads. The minimum video ID of the
sponsor must be in letters equal to or
greater than 4% of the vertical picture
height. Such IDs must be aired for at least
four seconds.

The FCC emphasized that nothing in its
ruling in any way altered prior policies re-
quiring that a political ad contain sufficient
information to allow viewers to identify

the real sponsor of the ad. -
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The Odetics TCS90 - The Only Cart Machine
Designed with Your Future in Mind

With the TCS90, Oderics Broadcast gives new meaning to
the word versatility. Featuring a unique ability to handle
multiple cassette sizes and virtually all available broadcast
formats, the TCS90 provides incomparable flexibility plus
an open window to the future.

Field Changes Made Simple

Don'’t waste time second-guessing future tape deck format
changes. The TCS90's simple straight-forward design makes
tield upgrades easy and aftordable. You can take advantage of
technology upgrades as they become available.

Mix cassette sizes to match your needs

Odetics put its award-winning electromechanical expertise
to work and developed a system that makes handling Jual-
sized cassettes simple and foolproof. With a capacity of 150
carts, there is enough on-line access for a full day of
programming plus twelve to twenty-four hours of spots and

promos, depending upon your format. And, with Odetics
Multicut Software, the TCSY0 can store several hundred
spots on-line.

The Decision is Yours

Full compatibility with any news or station automation
system lets you make choices that make sense for your
station’s needs. Built-in redundant hardware and software
fearures make choosingOdetics adecision you can be sure of.

Buy for the Long-Term

Because Odetics products are fully compatible with each
other, system obsolescence is never a concern. The TCS90
includesthesame advancedfeaturesas the Qdetics TCS2000
large library Cart Machine and all TCS2000 software and
hardware options and accessories. [t's no wonder Odetics
Broadcast is the workl-leader in large library automation
systems.

@5 ‘
P T "4
Odetics \
Broadcast &=
1515 South Manchester Avenue, Anaheim, California 92802-2907 (800) 243-2001 or (714) 774-2200
Direcior of Sales Northeast Southeast West North Cenrral Sourh Central
Bill Keegan Ray Baldock Emerson Ray Chuck Martin Bill Boyd David Scally

(714)774-2200 (201) 305-0549 (813)960-0853 (818)999-9796 {612)894.2121 (404)917-9506
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RDS in action

By Mark D. Humphrey

In preparation for an SBE Chapter 18
meeting on the radio data system (RDS).
WRTI-FM recently had the opportunity to
install and evaluate some RDS equipment,
which was used during the meeting for a
live, over-the-air demonstration.

RE America provided an RDS encoder
for the demonstration. along with a pro-
totype Delco RDS mobile receiver. The en-
coder was installed at the WRTI-FM trans-
mitter site in Philadelphia a few days prior
to the SBE presentation. This allowed am-
ple time for some field testing of the RDS
system by the WRTI stalff.

Getting on the air

The encoder’s 57TkHz output was con-
nected to the SCA input of the FM exciter.
The compuosite FM signal was also fed to
the sync input of the encoder, allowing it
to sample the 19kHz pilot, which served
as its phase reference.

Some spare outputs on the station’s dial-
up remote-control system were also con-
nected to the encoder. This allowed cer-
tain RDS functions to be activated via tel-
ephone.

Prior to shipment, the encoder had been
programmed with our call letters. program
identification. program type and several
text messages. and the subcarrier output
voltage had been set to the proper level.
So once the appropriate connections were
made, the system was fully operational.

Watching the radio

Upon activating the encoder. the RDS
receiver immediately indicated new infor-
mation. Its stereo pilot light was joined by
an RDS pilot and three other new indica-
tors. The letters TP showed that the sta-
tion carried periodic traffic reports; MSG
indicated that a radiotext message was be-
ing sent: and AF meant that our program-
ming was being simulcast by translators
on alternate frequencies. (An RDS receiv-
er can track the signal strength of up to
25 other channels specified by a station’s
AF data, automatically switching to one
of them whenever its received level ex-
ceeds that of the currently tuned channel.
See "Rx for Radio Profits.” March 1992, for

Humphray 1s assistant general manager and chief enginear
at Temple Public Radio Network. Philadelphia.
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re: Radio

full explanation of all RDS functions.)

The station’s call letters (WRTI-FM) and
program type (JAZZ) appeared in the al-
phanumeric display, in place of the usual
frequency indication. Switching the re-
ceiver to its RDS mode allowed a short
radiotext message to be displayed or the
format-seeking function to be activated.
The receiver’s clock display (which had
been incorrectly set at first) showed the
exact time, which it obtained from the
time data in the RDS signal.

Activating the traffic announcement
(TA) function on the encoder caused the
receiver's volume to be automatically
turned up. If a cassette was being played
when this function was engaged. the tape
was stopped. and the radio switched on.
(The system can be programmed to do the
same for emergency messages. hence its
consideration as a possible replacement
for the EBS system.)

Road trip

The receiver was installed in a vehicle
to evaluate its ability to switch to an al-
ternate frequency as the main channel's
signal strength faded. One of WRTI's trans-
lators serves Reading, PA, about 45 miles
northwest of Philadelphia. Although the
main signal from WRTI became fairly
weak before the translator could be
received on the typical car radio, the RDS
receiver handled the transition smoothly.
While tuned to the translator, the RDS fea-
tures of the radio were again tested. Al-
though the translator (which is fed off-the-
air from the main station) is equipped with
a special high-selectivity IF strip, the
57kHz RDS subcarrier apparently passed
through without difficulty — all the RDS
features worked as they had previously.
when tuned to the main transmitter’s
signal.

Finally, the vehicle was driven through
some hilly terrain to evaluate the effect of
multipath on RDS performance, The large
amount of redundancy in the coding
scheme allowed the system to work relia-
bly in all but the most severe multipath
conditions. Even in spots where the audio
was heavily distorted due to multipath,
there were no false RDS indications, al-
though the time required to display text
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messages was several seconds longer un-
der these conditions.

RDS appeared to be a
transparent service —
it did not audibly
affect signal quality.

RDS also appeared to be a transparent
service — it did not audibly affect signal
quality. With the RDS subcarrier injection
at 3%. the increase in total peak modula-
tion was nearly impossible to detect. It
wasn't necessary to reduce main channel
modulation in order to keep peak-flasher
action within the legal limit. Throughout
the testing period, WRTI staff listened
closely on a variety of receivers., and no
one reported hearing any “birdies” or oth-
er audible side effects that could be asso-
ciated with the additional subcarrier.

An RDS future?

The experience with RDS generated
substantial interest toward its future appli-
cations among this test’s observers. For in-
stance, the alternate frequency switching
function should be a major convenience
for mobile listeners to stations that use
translators. The capability to provide for-
ward promotion, enhanced advertis-
ing/underwriting service or information
about the musical cut and artist current-
ly playing should also be of interest to sta-
tions. (The data for such messages could
be fed automatically from a program au-
tomation system.) Simply having a sta-
tion's call letters and slogan displayed on
receivers is an advantage, especially be-
cause it could result in more accurate di-
ary entries during ratings surveys.

This test convinced us that RDS may
have a significant impact on radio’s future
in the United States.
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We maintain a

Double Standard

The Audio Precision product line includes
two different standard-setting products.

The automated System One — The self-contained Portable One Plus and

the industry standard Portable One — for service bench and field.

for lab bench and factory test station. ® Compact and affordable.

® Graphic results on PC screen, s . - .
copies to printers and plotters. ggrt}:nfp(:ﬁ;trxlr;c:omprehen&ve capability, high

| ® GO/NO-GO testing, automated procedures. ® The Portable One Plus adds sweeps, graphs and

® State-of-the-art performance and speed. printer port.

® Complete analog and digital domain testing. ® Robust polycarbonate purpose-designed case.

® 2 to 192 channels. ® Full stereo capability.

System One and Portable One... two families of test sets designed for different jobs,
each with the quality and performance that you have come to expect from Audio Precision.

Audio .,
precision

PO.Box 2209, Beaverton, OR 97075-3070
503/627-08321-800/231-7350
FAX: 503/641-8906, TELEX: 283957 AUDIO UR

__ System One

®23te == 0.8

— |
e 22229

Portable (
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INTERNATIONAL DISTRIBUTORS: Australia: IRT Eiectronics Ply. Ltd.. Tel: (61} 2 439 3742 Austria: ELSINCO GmbH, Tel: (43) 222 812 1751 Belgium: Trans European Music NV, Tel: (32) 2-466 5010 B

h.a. Stretnshie, Tel: (359) 92 581 698 Canada: GERRAUDIO Distribution, Tel. {416} 696-2779 China. Hong Kong: AC E (Intl) Co. Ltd.. Tel. (852) 424-0387 Czechaslovakia: £ SINCO GmbH, Tel: (43) 222 §12 1751 Denmark: v
npn Elekironik aps, Tel: (45) 86 57 15 11 Fintand: Genelec OY, Tel: (358) 77 13311 France: ETS Mesureur, Tel: (33) (1) 45 82 66 41 Germany: RTW GmbH, Tel: (48) 221 70 91 30 Hungary: ELSINCO KFT, Tel: (35) 112 4851

Israel: Dan-El Technologies, Lid.. Te!: (972) 3-544-1466 Italy: Medea S.r.l., Tel: (38) 2/4840 1780 Japan: TOYO Corporation. Tel: (81) 3 (5688) 6800 Korea: Myoung Corporation, Tel: (82) 2 784-3942 Malaysia: Test Measurement

& Engineenng Sdn. Bhd.. Tei: (60} 3 734 1017 Netheriands: TM Audio B.V.. Tel: (31} 034 087 0717 New Zealand: Avdio & Video Wholesalers, Tel' (64} 7 847-3414 Norway: Lydconsult. Tei: (47) 9 19 03 &1
Fortugal: Acutron Electroacustica LDA. Tel: (351) 1 9414087 / 9450862 Poland: P.H.U INTERLAB, Tel (48) 22 335 454 Singapore: TME Systems Pte Lid.. Tek (65) 298-2608 Soulh Africa: SOUNDFUSION, Tel: (271114771315

Spain: Teico Electronics,, S, A, Tel (34) 1 531-7101 Sweden: Tal & Ton Eisktronik AB, Tel: (46) 31 B0 36 20 Switzertand: Dr. W.A. Gunther AG, Tel: (41) 1910 41 41 Taiwan: ACESONIC Intl Co., Lid., Tet: (886) 2 716-8896

United Kingdom: SSE Markeling Lid., Tel: (44) 71 387-1262
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The human network:
a management tool

Making the most of u FEN

By Judith E.A. Perkinson

ln October 1984, the building that housed
PBS headquarters in Washington. DC,
suffered a major fire, in which its Techni-
cal Center was destroyed mostly because
of water damage. The outpouring of as-
sistance and support after that fire still re-
mains one of the industry’s legends of
cooperation.

PBS received much outside assistance
after the disastrous fire. Other stations
relayed PBS programs via microwave, or
direct uplinked portions of the PBS broad-
cast schedule. Technical facilities were
shared and equipment, such as videotape
trucks, VCRs, routing switchers and mon-
itors, was loaned.

Additional support came from public
and commercial stations, broadcast groups
and corporations. The industry effective-
ly demonstrated the dramatic potential of
teamwork.

This cooperation and teamwork does
not have to be reserved for emergencies
or natural disasters. It can be put to work
now.

The last two months have focused on
one way to capture that spirit of coopera-
tion and build it into one of your standard
professional resources. The Flexible En-
gineering Network (FEN) can be a vital
tool in this process. This month, we are
going to learn how to make the network
a viable resource.

Primary benefits

Any FEN can offer a variety of benefits
to its members. The most obvious is the
solution to whatever problem on which
the group is working. Therefore, selecting
a problem to focus on is important.

The initial effort of a FEN should have
a good chance of succeeding in a relative-
ly short period of time; and the resolution
of the problem should benefit the entire
membership.

Some issues, however, are hetter left
atone in the beginning. Avoid issues that
involve proprietary information, that re-
veal damaging information about mem-
bers, that have territorial implications or
that directly affect a station's competitive
position.

Perkinson is a senior member of The Catumet Group. InC.,
Hammond. IN.
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When the network is established and
the members have a history of working
together, it can deal with more sensitive
areas, The goal is to build trust and a posi-
tive experience with one another.

Secondary benefits
Secondary benelfits that members can
receive may be just as important as the
resolution of the primary problem.

s Reduce isolation. Engineers can be-
come isolated at their stations because
many of their peers are not technical peo-
ple. They may not understand or care
about engineering problems — even en-
gineering terms can be barriers to under-
standing and communicating. The FEN
offers you a chance to reduce your isola-
tion and literally opens a world of
contacts.

o Share ideas and information. It doesn’t
take a network project for members to
share ideas and information. The informal
communication that takes place between
FEN members can be invaluable.

e learn to give and to get. Encourage
members to communicate what they can
give and what they want to get. The FEN
provides a structure in which you can ask
and you can offer.

¢ Make give and get possible. One way to
move your FEN further down the road to
success is to structure effective commu-
nication relating to give and get. This be-
gins with each participant completing a
network member survey.

Completing a network
member survey

Each member is asked to list the items
they would be willing to give for free and
for pay, as well as the items they would
like to get for free and for pay. It is amaz-
ing how many resources can be generat-
ed when possible items on the list are dis-
cussed.

Making use of the survey forms

Once the forms are completed. it is im-
portant that the members are made aware
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Management for Engineers

of the information contained on the forms.
A good way to do this is to share the con-
tents of the survey in a meeting. Make sure
members have time to speak to one an-
other about the possible uses of the sur-
vey responses. Even if you don't have a
meeting, it is important thal a composite
report be made of all of the responses,
who said what, and the contact informa-
tion. This should be distributed to all of
the members.

Finding a balance

Using this information is up to each
member. In order for this information to
be successful, each member must take the
responsibility of giving and getting. To
give without getting breeds resentment of
the process. ‘To take without giving makes
a member a liability, not an asset.

Flexible Engineering
Networks are a
valuable resource
when they are
properly managed.

Ongoing network activity

The ongoing network activity should
center on addressing specific problems or
undertaking projects as a group. This will
require a structured meeting process. The
nature of the problem and the method
used to address that problem will dictate
the frequency and nature of the meetings.
The give and get matrix needs to be up-
dated periodically. Remember, if members
do not perceive and receive a benefit from
participation in the network, there is no
justification for its existence. Flexible En-
gineering Networks are a valuable re-
source when they are property managed.

Next month’s column will discuss how
to maintain a network, and the kinds of
activities necessary to ensure that it re-
mains viable and valuable.
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AMPEX REDEFINES THE STANDARD IN BETACAM SP

Introducing new Ampex 398. stability, and developed a new

It’s like no other Betacam SP backcoat for better handling and
videocassette you've ever seen. reduced wear.

We started with the most demand- That’s why we designed new
ing design goal—to be the best of the cassette plastics for precision
best—and we didn’t stop until we operation, used new materials for
reached it. greater reliability, and incorpo-

That’s why we engineered a new rated over a dozen improvements
metal-particle formulation for lower to the cassette mechanism alone
dropout performance and increased for uncompromising dependability.
durability, specified a new basefilm And that’s why we employ the
for improved coating adhesion and latest in coating technology, automated

Ampex Recording Media Corporation 401 Breadway, M.S. 22-02, Redwood City, CA 94063-3199
Clrcle {11) on Reply Card

assembly, and statistical process
control to ensure consistent perform-
ance cassette after cassette.

In fact, from its package to its per-
formance, new Ampex 398 doesn’t just
meet the Betacam SP standard, it sets
an entirely new one. And that’s the
most exacting standard of all: yours.

AMPEX

1992 Ampex Corporation


www.americanradiohistory.com

Looking into CCDs

How a CCD works

By Gerry Kaufhold Il

Broadcaslers have used charge-coupled
devices (CCDs) for ENG cameras since the
early 1980s. Their light weight, low cost
and high reliability allowed CCDs to gain
rapid acceptance. Manufacturers have pro-
duced high volumes of these devices for
use in professional and consumer video
camcorders.

This is part 1 in a 3-part series that will
focus on CCDs.

Looking through the glass

The first step in creating a camera im-
age is to gather light. This is the job of the
lens. Most broadcast cameras use separate
channels for green, blue and red. The light
must therefore be separated by frequen-
cy. This is the task of the prism.

Although a lens for a tube camera will
work on a CCD camera, there is one im-

Kaufhold is an elactronics industry analyst based in Tempe,
AZ.
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portant difference: Tubes are adjustable,
CCDs are fixed. Camera tubes mount in
movable holders. The signals feeding the
beam steering coils that surround the
tubes are also adjustable. This means that
you c¢ould adjust tube cameras to compen-
sate for the unique characteristics of each
lens.

CCDs, on the other hand, are rigidly and
permanently mounted, usually to the
prism itself. There is no possibility for ad-
justing the scanning process. This has re-
quired lens manufacturers to greatly stan-
dardize their wares. (For more informa-
tion, see *CCD Lenses — Shooting for Per-
fection,” February 1992.)

How a CCD works
All three CCDs in broadcast cameras op-
erate alike. For this discussion, we will con-
sider the green pickup.
Figure 1 shows a block diagram of a
typical CCD. There are three sections, An

<<4HT FROM PRISM

e

| PHOTO-SENSING DIODES

4
T
|

i

CCD ANALOG SHIFT REGISTERS
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-~

\

ADDRESS DECODERS

~ CLOCK
o

HOUSE
SYNC

ADDRESS

ENCODE

Figure 1. A CCD image sensor has three paris. An array of phato-sensing diodes converts light
fromt the prism into currents. These are stored in the analog shift registers. The address encoder
clocks out the image data in sync with the breadcas! siondard in use.

array of photo diodes is positioned at the
green output of the prism. As varying
amounts of filtered light strike the diodes,
those that are illuminated become forward
biased. A current flows that is proportional
to the intensity of the light.

A shift gate acts as a switch. This per-
mits the current from each diode to be
stored in a solid-state capacitor in the CCD.
This circuit is similar to the flying capaci-
tor used for analog-to-digital conversion,
(See "Circuits,” June 1988.)

The CCD analog shift register stores the
charges coming from the diodes. Each of
these analog registers has an address
decoder that allows each portion of the
image to be individually addressed. An ad-
dress encoder cycles through the field of
photosensitive registers, and reads out the
analog voltages for each pixel. The speed
of operation of the address decoder is syn-
chronized to the scan rate of the selected
standard (NTSC, PAL or SECAM).

Shifty register

The CCD analog shift register actually
performs two functions, because it has a
parallel input/serial output capability.

First, it performs a parallel input func-
tion, enabling all of the shift gates to pro-
vide their light-intensity signals at once.
This function is similar to a camera shut-
ter opening for a brief instant to let light
pass through, and then closing and stay-
ing closed while the film is advanced.
Shutter functions on CCD cameras per-
form high-speed video sampling. This al-
lows creative coverage of high-motion
events, such as the upcoming Summer
Olympics in Barcelona.

Second, the serial reading of all its in-
dividual storage elements provides image
scanning. By scanning through the ad-
dresses at the correct speed, one CCD cir-
cuit can serve for all three major broad-
cast standards. This feature makes CCDs
the obvious choice for future broadcast
cameras. It reduces overall costs by in-
creasing unit volume.

16 Broadcast Engineering May 1992
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“ It's louder and ceaner ‘ 4 This is the most incredible

than the 8100A. ,’ audio processor | have ﬂﬂ
Bill Ruck, Engineering Manager, ever heard!!
KFOG, San Francisco. Ronald Sweatte, Engineering Manager,
KUBE, Seattle.
‘ Looks like yov did ‘ Sounds so good
that the jocks

ety OPTIMODFM sy v’

George Bisso, Director of Chip Morgan,
Engineering, KMPS, Seattle. Chip Morgan Broadcast Engineering.

There are 8200 units in . .

‘ During evaluation, we had
WQHT, New York and KPWR, it sounding like we

Los Angeles. Both have . : j b
ki s eclations wanted in 10-12 minutes.

e ee_ 0 r e_xp ) i Jeff Gulick, Chief Engineer,

Terry Grieger, Vice President of Engineering, WNCI, Columbus, Ohio.

Emmis Broadcasting.

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

A Division of AKG Acoustics, Inc.
© 1992 | ’
o s 1525 Alvarado Street, San Leandro, CA 94577 USA

Orban and Ophmod are registered trademarks ot AKG Acoustics, Inc. 3
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Maintaining STLs

Antennas and feedlines

By Chris Durso

ln addition to the essentially fixed nomi-
nal power output of a video or aural STL
transmitter, antenna system gain and feed-
line loss are the primary factors in deter-
mining received signal level in any STL.
Increasing antenna size (gain) will increase
the reliability of the system in most cases.
Windloading of the tower and sensible
fade margins necessary for a given path
length provide some limits, of course.
(verdesign of an antenna system can also
cause interference to other users.

Part 74.536(a) of the FCC rules states
that aural broadcast STL stations are re-
quired to use directional antennas with the
minimurn beamwidth necessary — consis-
tent with good engineering practice — to
establish the link. Proper design should
consider adjacent and co-channel users,
and strive to maximize service availabili-
ty within the market.

Antenna maintenance

Antenna maintenance primarily in-
volves annual, semiannual or seasonal vis-
ual inspection of all hardware. Think safe-
ty first. Never work alone on a tower.
Always wear protective clothing and
boots, and use a safety belt. Hire a quali-
fied climber if you are not confident in
your ability to do tower work.

On the tower, check to ensure that all
antenna hardware is clean and tight. Only
stainless steel or galvanized hardware
should be used on the antenna. Visually
check that the antenna appears to be
properly aligned with the other end (bore
sight). Carefully examine the radiating el-
ement and radome cover for signs of dam-
age. Verify proper operation of heating el-
ements. Take the time to look around to
see if any natural or man-made obstacles
have appeared in the path of the anten-
na. Inspect the mechanical integrity of ice
shields if they are used.

At microwave frequencies, even a small
alignment error can result in a great loss
of received signal strength. If you suspect
an alignment problem, first log the exist-
ing receiver signal-strength indication as
a reference. Next, carefully adjust the
receive-antenna’s azimuth and then its ele-
vation to obtain the best signal. The same
Durso is chief engineer at KPBS-FM. San Diego.

May 1992
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Troubleshooting

procedure should be repeated at the trans-
mit end while observing the received sig-
nal strength. Fine-tune the adjustments on
each end until no further improvement is
noted.

When using a compass to establish an
initial azimuth heading during antenna in-
stallation or replacement, remember to
factor in your local magnetic variation
(aeronautical charts can provide this in-
formation).

Connectors

Connectors are probably the single
greatest cause of antenna system failure,
typically resulting from improper installa-
tion, poor solder connections or moisture
damage. If a connector is suspect, replace
it. RF adapters should also be replaced
with proper connectors.

Connectors are
probably the single
greatest cause of
antenna system
failure.

Although waveguide connectors are
simple to install, extreme care should be
taken not to damage the feedline or allow
foreign material to enter the line. Always
cut the line with the end facing down. Use
an abrasive pad to remove accumulated
oxidation from the cable walls.

Coaxial connectors require careful atten-
tion to feedline preparation. Be sure not
to nick the center conductor on flexible
cables. When preparing hard line, use a
fresh hacksaw blade and an abrasive ma-
terial to shine the copper betfore applying
solder.

Always follow manufacturers’ step-by-
step instructions, no matter how many
times you have installed connectors in the
past. After installation, check for shorts
and opens with an ohmmeter. Qutdoor
connectors should be properly protected
with a combination of electrical tape and
electrical coating (for example, Scotch
Kote).

www.americanradiohistorv.com

Feedline components

Feedline components include the feed-
line, connectors and, in the case of pres-
surized lines, nitrogen or a dehydration
system. Regular maintenance on feedlines
should include checks for damage by tow-
er workers. Dents or kinks in cable will
result in a distortion of the characteristic
impedance of the line. Also, check to en-
sure that the line is properly attached to
the tower.

Often, a section of outer jacket will be
removed for the connection of a ground-
ing kit. Verify that the ground connection
is mechanically sound and free of mois-
ture damage. The point at which the
ground strap attaches to the feedline
should be well protected from the en-
vironment.

Water can travel downward along a
feedline and find its way inside a building
or even an equipment rack. To alleviate
this potential problem, a drip loop should
be formed by the feedline immediately be-
fore the building penetration. The mois-
ture will accumulate at the low point in
the loop and be kept from entering the
building.

After ensuring the transmission line sys-
tem is in good condition, establish a ref-
erence level for reflected power on the line
at the transmit end and signal strength at
the receive end. Later, a change in these
readings could indicate a problem in the
feedline system. Of course, the engineer
must eliminate the effects of the “active”
components in the STL system, which
may influence these readings before sus-
pecting the feedline.

Pressurized feedline systems rely on
compressed nitrogen or dried air for the
feedline dielectric. The pressurized gas is
applied to the feedline via a gas barrier
connector at one end of the line. Occa-
sionally, a nitrogen bottle will require re-
placement. Track the use of nitrogen, be-
cause it is a good indicator of the
condition of the O-rings and pressure win-
dows in the gas barrier connectors. The
drying agent in a dehydrator system will
also require maintenance. Follow manu-
facturers’ recommendations for conduct-
ing dehydrator maintenance.

L]
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ROUTING FOR TOMORROW

Multi-Level, Multi-Format

Do ever changing standards, formats and
future technology, make you wonder if there is
a router that could handle your needs today
without becoming obsolete tomorrow?

At Utah Scientific we've been making multi-
level, multi-format routers for over [3 years.

All our router designs insure both compatibility
with existing systems and expansion into the
future!

Control systems range from simple bus control
through full router automation.
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Leadership has been a part of
| Utah Scientific since 1978 when the
| company was founded.

First with reprogrammable contro
panels, first with aiphanumeric
mnemonics, first with customer
configurable panels, first with fully
automated routing and master con-
trol switchers, first with integrated
router & machine contrel, and
first in systems connectivity con-
tinue to affirm us as a world leader.

Future peace of mind is assured with
| our 10 year commitment to total
customer satisfaction.

Use our experience!

MASTER CONTROL
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| DYNATECH BROADCAST GROUP

(LI=) Y TRH SCIEMTIFIC, INC.
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To GET THE PICTURE Contact US at:
4750 Wiley Post Way

Salt Lake City, UT B4116
800-453-8782 or 8B01-575-8801
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PRODUCTION SWITCHERS

ROUTING SWITCHERS
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A universal TV system

By Carl Bentz, special projects editor

Picture the family room of tomorrow’s
modern home or the conference room of
a business establishment. The focal point
is a large screen display. It will serve as
much more than just a television to watch
local broadcast, cable and satellite TV
channels or VCR and videodisc playbacks.
At home, there will be TV games, a home
computer, a video phone and perhaps, via
modem, a link to a reference library per-
mitting information on almost any subject
to be viewed.

The display of the office system will also
provide several functions — the telecon-
ferencing system, computer workstations,
a link to the stock market and other selec-
tions. Unlike today's televisions and. mon-
itors, the display will accommodate mul-
tiple imaging functions from synchro-
nously unrelated sources on the screen
simultaneously.

An open architecture
Today's video display units are based on
a strict relationship between pixels, lines,
fields and frames, using relatively simplis-
tic methods to sense H/V sync, luminance
and chroma information. Some can ac-
commodate the different line and frame
rates of different video sources, as long as
each is selected one at a time. Some in-
clude a picture-in-picture mode from

mutually synchronous sources.
Tomorrow's information center display
will feature an open-architecture ap-

proach. The display module, controlied by
a microprocessor, will include framestores
fed by several input processor modules.
The result will merge sources of varying
scan rates into a single display, which may
operate at still another rate. Think of it as
a truly multimedia display — capable of
showing images from film, NTSC, PAL,
SECAM, HDTV, computer, teleconferenc-
ing and other diverse sources. Add multi-
ple stereo audio channel sound and the
whole family could use one display for
several projects. Multinational businesses
could conduct meetings among their in-
ternational corporate offices, including
drawings from a CAD workstation. Frame
rates will no longer be critical issues, de-
pending upon the type of input modules
selected for the system. Separate standards
and scan conversion equipment won't be
needed.

Scaled to fit

Your new information display based on
open architecture will operate at its own
scan rate. Input modules and interim
processing will be responsible for the con-
version of source signals into a scalable
form, which will subsequently be repro-
duced on the screen. The processors, us-
ing a time base corrector approach, write
data into the framestore at rates based on
the sources. Data is extracted from the
memory at a rate specific to the display.

The term scalable goes beyond mul-
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tiplying or dividing by some factor. Here
it suggests that you may elect to decode
only part of the input signal to arrive at
an image with a resolution lower than that
of the source, depending upon your dis-
play options.

Scaling produces a multi-image picture-
in-picture type of presentation. Technical-
ly, the size and position of any image
should be fully adjustable. The resolution
of each will be automatically adjusted for
optimum viewing. Separate stereo audio
channels for each image will drive head-
phone outputs, but may be selected to go
through the room sound system.

N-dimensional subband coding

To accomplish such visual presentations
means that a multiresolution representa-
tion of the input video signals must be de-
veloped for transmission. One method
uses single dimension high- and low-pass
filters to subdivide horizontal and vertical
information. This subband sampling of
each band by a factor of two produces four
new bands, described as low-pass in H and
V, low H/high V, high H/low V and high-
pass in H and V. The process is carried out
recursively or repeated on each of the four
bands, producing a number of levels of res-
olution. (See Figure 1.)

In the receiver, complementary interpo-
lation filters will reconstruct the image
from the subbands, using those necessary
to achieve the desired resolution. The
selections will range over full screen to
reduced-size displays from any of the
sources, including HDTV and computer
systems. Equally challenging for the
designers of tomorrow’s television will be
the development of a user interface that
will not alienate non-technical viewers,
and that will permit more technical-
minded viewers to take advantage of the
new system's flexibilities.

Editor's note: This column is based on the article “'Scala:

Figure 1. In an open-architecture system, a series of recursive low- and high-pass filters repeat-
edly split signals into narrower subbands. By selecting a specific set of subbands, you can recre-
ate an image on screen with a specified resolution.

ble Open-Architecture Television,” by V. Michael Bove Jr.,
and Andrew B. Lippman, SMPTE Journal, January 1992, pp.
25
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The promises we've kept weren’t made in the dark.

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

The average “from box to on-air time” is less than
three days and AutoCam performs every day with

a reliability record approaching spectacular.

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

You had the foresight and experience. You encouraged AutoCam starts earning its way the first day on-air
AutoCam is performing with “honors” at television

stations...from the 1st to the 81st TV markets...and

approaching 100 station installations...all within six
short years. And the really good news is...

And it gets better every day.
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Call to arrange a demo for your station.

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

Maintaining an efficient and reliable transmission
system begins with the tower. =5
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‘T'he most critical link between
you and your audience is the RF
system. A console or cart machine
can be replaced if they quit. A fa-
cility may have a backup camera
or studio, but most stations have
only one transmission system. If
it fails, your station is out of
business.

This month’s issue is devoted to
this crucial side of the business.
The goal is to build and maintain
efficient and reliable systems. We
will begin with the tower.

As land becomes more expen-
sive, finding a site to locate a tow-
er can be difficult. In some areas,
the cost of land may exceed the
price of an entire RF system in-
cluding transmitter and tower.
This phenomena is forcing sta-
tions to re-examine the entire
tower-building process. One in-
creasingly common approach is to
build aone large tall tower de-
signed for multiple stations.

The article, “Considerations in
Building a 1,000-Foot Tower,” pro-
vides important guidance in build-
ing such a tower. Selecting the
site, tower company and contrac-
tor, are all decisions that require
detailed attention.

The second step to joint tower
projects is usually the antenna.
Modern designs allow stations to
share the same antenna. Such an
approach has two important ad-
vantages over separate antennas.

First, one antenna system will
likely place less windload on the
tower.

Second, using a single antenna
for multiple stations allows each
station to enjoy optimum place.
ment on the tower. It is no longer
a case of the guy on top having the
best pattern. Now, everyone can
enjoy optimum height and signal
coverage. “Multichannel TV An-
tennas’ outlines the technology
behind these designs.

Protecting transmission sys.
tems from lightning strikes is one
area that everyone agrees upon.
Damage from lightning to trans-
mitters and antennas is a common
(and expensive) problem for radio
and TV stations. Fortunately, sys-
tems are available today that can
reduce the likelihood of being
struck.

“Lightning Protection Systems"
describes the technology hehind
such devices. Even if your station

has yet to be zapped by a bolt from
the sky, it could be next. This is
one area where an ounce of
prevention is worth far more than
a pound of cure.

Today, radio stations often find
that their success is tied to visibil-
ity within the community. One ef-
fective way to do this is to get your
on-air talent out of the studio and
in front of the audience. Stations
have discovered that there is mon-
ey to be made by being visible at
the local mall and community
events.

In the feature, “Solving RPU In-
termod Problems,” the author pro-
vides practical solutions to the of-
ten complex and misunderstood
area of remote pickup transmis-
sion systems. The article reviews
the theory behind intermodula-
tion interference, how it is gener-
ated and what you can do to pre-
vent it from ruining your next
broadcast.

Fortunately, you don’t have to
reinvent the wheel when it comes
to getting extra performance or
value from your facility. In the fea-
ture, “Radio On a Budget,” the au-
thor reveals how easy it can be to
improve performance or cbtain
new features — without going
bankrupt.

We conclude our RF coverage by
looking at new developments in
TV transmitter design. “RF Tech-
nology Update™ reviews the types
of amplifiers used in modern UHF
transmitters. If you're involved in
the maintenance or purchase of
these systems, don’t miss this
article,

Broadcast transmission systems
will always be animportant link to
our audiences. Fortunately, there
are more solutions than ever in
maintaining that connection.

* ‘“Considerations in Building a
1,000-Foot Tower™. . . .page 26
* “Multichannel TV '

Antennas'. .............. 34
¢ “Lightning Protection

Systems™ ... ......... .42
¢ “Solving RPU Intermod

Problems”. .............. 19
» “Radio On a Budget™ ... ..62

¢ “RF Technology Update™. .68
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Brad Dick. editor
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its timne, it solves problems before they occur.

Sony's new
2100 multi-spot soft-

ware can't actually see

the future. But it can make

yours run smoother.

It works with our Library

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

In fact. we've redefined the
concept of multi-spo