b

B b

1t

I x... ,‘ | IS

é



www.americanradiohistory.com

»

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
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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
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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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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-spot soft-

ware. Our system prevents

play-back conflicts by auto-
matically making two copies of
each commercial.

And It can perform

multiple tasks at the same
timme. So you can record new
spots. create a back-up reel. and
edit the playlist—all concurrently.
even while you're on air.

In addition. system-

wide redundancy is provided

for security.

IS ' Of course. it's an

easy upgrade for current

Sony LMS owners.

To learn more, call 1-800-635-

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

multi-cassette software.

SONY
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The Electronic Industries Association
(EIA) sets specific standards that dictate
minimum criteria for the design and con-
struction of antenna-supporting structures.
Specifically, a broadcast ‘tower should
meet the latest version of the EIA/TIA-
222-E standard, which addresses towers.!

The tower must also conform to local
ordinances, which sometimes are more
stringent than federal standards. If a tow-
er should fail for any reason, the broad-
cast operator will be charged with prov-
ing the tower met all required standards.
One source of this proof is to have a lo-
cally certified structural engineering com-
pany approve the design. It can signify its
acceptance by affixing the company’s seal.
When comparing bids for a tower, be sure
that the price includes sealed designs.
Some vendors charge extra for sealed
drawings.

Flexibility in design

Design ahead of time for extra antenna
and dish loads. It is hazardous to increase
a tower's load without first estimating the
effects. It is much safer to ensure the tow-
er has capacity for growth from the out-
set. Failing to design for growth may mean
that the tower cannot be upgraded later
without significant additional cost.

A manufacturer’s flexibility is important.
Portions of the tower may be customized
designs, but make sure that custom design
doesn’'t mean custom time or prices. The
manufacturer should understand that last-
minute changes are par for the industry,
and don't necessarily have to mean an in-
creased cost.

Guyed towers
are the most common

Towers more than 1,000 feet nearly al-
ways stand with the help of guy wires. Guy
cables resist the horizontal windload.
ldeally, the guy radius should equal 80%
of the tower height. 'Towers with a smaller
guy radius will be more expensive. The
more vertical the guys, the less effective
they are. This requires larger steel mem-
bers and additional bracing to bear the in-
creased torque and horizontal load.

A critical design facet of a tall guyed
tower is selecting the right tower face
width. Usually. the smaller the tower face
width. the less costly the tower. On the
other hand, the wider the face width, the

Although you may
save money with an
inexpensive site, the
cost may rise if you
need to build a special
foundation.

28 Broadcast Engineering May 1992

stiffer the tower. Some tower manufactur-
ers have used too small a face width only
to find that excessive tower movement has
damaged antennas and rigid transmission
lines.

The manufacturer
should understand
that last-minute
changes are par for
the industry, and don’t
necessarily have to
mean an increased
cost.

Be especially careful if the tower design
has a cantilever. The cantilever is the por-
tion of the tower or antenna that extends
above the top guy level. An inappropriate-
ly thin tower with a large cantilever may
exhibit dynamic motion, rocking back and
forth like a pendulum.

Down to earth

It could be a costly surprise if a tower
manufacturer assumes the soil at the site
is normal. EIA/TIA-222-E defines normal
soil as “a cohesive soil with an allowable
net vertical bearing capacity of
4,000Ibs/ft? and an allowable net hori-
zontal pressure of 400lbs/ft? per lineal
foot of depth. Rock, non-cohesive solids
or saturated or submerged solids are not
to be considered normal soil.”

This definition is significant when com-
paring bids. Few places in the country
have normal soil conditions as defined by
the EIA.

Hire a trained geologist, one familiar
with tower and foundation construction
requirements, to examine soil samples
from the tower site. Soil testing provides
information on seismic considerations and
susceptibility to frost. It also provides in-
sights as to which type of excavation is ap-

www americanradiohistorv com

propriate, and what kind of foundation is
required.

Unless a detailed soil analysis has been
made available to vendors, ignore the
foundation cost when comparing bids. A
vendor may submit a low bid on the foun-
dation, citing normal soil, then later in-
crease the price to accommodate soil con-
ditions.

Safety first

Safety is a prime consideration for tech-
nicians working on or around the tower,
and for antennas and equipment. The bur-
den of choosing the correct design wind
velocity and ice accumulation lies with the
tower purchaser. Be sure all vendors are
using the same wind- and iceload in their
calculations. The EIA guidelines set forth
a uniform design standard for broadcast
towers throughout the country. These
standards are based on the ANS| A58.1
publication, which serves as a guide for
most building codes.

The EIA standard specifies a minimum
design wind velocity on a county-by-
county basis, Specific areas of the coun-
try, such as the coast of the Great Lakes
and the top of the Rocky Mountains. are
considered special wind regions. For these,
the EIA makes no wind velocity recom-
mendations.

The standard also makes no recommen-
dations concerning radial ice accumula-
tion. The EIA standard does caution “very
tall towers may experience large thick-
nesses of in-cloud icing over portions of
the mast.” Do not allow the tower manu-
facturer to ignore this critical design con-
sideration.

In most locations, the maximum wind
velocity and ice accumulation do not oc-
cur simultaneously. For this reason, the
EIA standard allows a 25% reduction in
windload considering icing. Unless you
specify that the maximum wind- and
iceloads should be considered to occur
simultaneously. the tower manufacturer
will often automatically include this wind-
load reduction in the calculations.

1 meant a tower light
The Federal Aviation Administration
(FAA) dictates tower lighting requirements,
and the FCC enforces them. All towers
more than 1,000 feet require lighting.
Lighting options include red incandescent

Requiring a
performance bond can
help ensure that the
manufacturer will
complete your project
as expected.
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The third planet from the sun.
It's where Harris Allied is
making a world of difference in
the broadcast industry.

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

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

You have the best radio
studios, radio and TV RF
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systems, mobile satellite units.
television production systems,
post production facilities and
master control facilities.

You have an industry leader
in systems integration. People
who speak your language,
designing systems to meet your
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Here's
The Oniy
Location
Harris
Allied
sustems

' Are At
' Work.

high standards.

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

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

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

Harris Allied Systems.

&) HARRIS
ALLIED==

Television and Sateliite Systems: (606) 572-6880
Radio and RF Systems: (217) 222-8280
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or white strobe lighting. For the con-
venience of people who live around the
tower, operators can install a dual lighting
system, using red incandescent lighting at
night and the white strohe during the day.

Lighting controls should have alarims to
show lamp failures, flash failures or pow-
er outages. If a lamp fails, the operator
must notify the FAA within 30 minutes.
The lighting system must be repaired as
soon as possible, and the FAA notified
when repairs are completed. {See the re-
lated article, "Lighting Rules Update," pg.
32)

The FCC can impose stiff lines for im-
proper lighting. lFurthermore, the FCC can
cite all users of a tower for improper light-
ing. This is the case even if some of the
users are merely tenants who are under
the impression they have transferred
responsibility to the tower operator.

It is especially iinportant to light towers
during construction. Unless it is lit during
construction, a general aviation pilot may
not be aware a tower is going up. This
poses a potential hazard, for which the
tower operator may be liable.

Be sure to find out if the tower requires
painting. Although the use of strobes ob-
viates the requirement in some situations,
it may not do so in all cases. Furthermore,
the FAA standard of alternating bands of
international orange and white may pre-

30 Broadcast Engineering May 1992

vent liability if an aircraft accident occurs
while the strobes are out of service dur-
ing the day.

Consider having the factory paint the
steel during manufacturing. Because the
paint can go on in a controlled environ-
ment, factory-painted towers can have a
hetter seal and more even coating.

Unless a tower is lit
during construction, a
general aviation pilot

may not be aware a

tower is going up.

Be secure

An elevator is a safety precaution for
technicians working on or around the tow-
er. Some towers more than 1.000 feet will
have an open-lift elevator mounted on an
inside face. The face width should he at
least eight to 10 feet to accommodate an
elevator. If there is no elevator, place in-
termediate rest platforms every 200 to 400
feet. These may or may not include RF-
safe enclosures.

Anticlimb devices can prevent unautho-
rized access to the tower. Qwners often
supplement these with a barrier or fence

around the tower base.

Quality materials

When purchasing a tall tower. make sure
the manufacturer intends to use quality
steel. Ask for mill certifications. It is com-
mon to construct tall towers out of high-
strength steel. However, some manufactur-
ers may use an inappropriate (100 brittle)
steel. or claim that an unlisted steel has
unrealistically high strength. Higher-
strength steel allows the tower manufac-
turer to reduce the size of the steel mem-
bers. This saves money, but reducing
member sizes may Creale more tower
nmovement

Workmanship is as important to the tow-
er's success as the materials. A reputable
vendor sliould be more than willing to of-
fer a tour of its manufacturing facilities.

Check the references of the manufactur-
er's independent contractors. Ask how
long they have heen doing tower work.
Examine recently completed projects to
ensure they are living up to their repu-
tation.

Apples to apples
Many options need to be considered
when purchasing a tower. When bids are
compared, be sure the specifications are
equivalent. Pay particular attention to
such areas as:

heft in Progress
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* Wind- and iceload

Antennas, dishes and line loadings
(including azimuths)

Consistency in tower face width
Quality of steel

Welded vs. bolt-up construction
Inclusion of sealed drawings
ElA-applied standards

Painting

Lighting

The foundation price based on a
detailed soil report

Freight charges (including off-loading)
* FOB location

* Delivery times

Make sure a tower
manufacturer’s
warranty exists for
your protection, and is
not merely a long-term
employment contract
for parts, materials
and labor.

Request that the manufacturer break out
all bid options into line items. This will
help you make even comparisons. It will
also allow you to more readily add and

For complete details on
the VES series and a free
Macrovision video demo call 415-

691-2909 or fax 415-691-2999

MaGROY

Protecting Your Imaye

subtract options without greatly affecting
the calculation of the total cost.

Also, thoroughly examine a tower man-
ufacturer’s warranty. Make sure it exists
for your protection, and is not merely a
long-term employment contract for parts,
materials and labor. Soime warranties may
require that the broadcast operator have
the manufacturer’s personnel perform
periodic inspections at a cost of $750 to
$1,000 each. Make sure this meets your
needs.

Be sure a manufacturer’s bid has a waiv-
er of subrogation and lists the purchaser
as additionally insured. Include this in
your request for a quote. It is also wise to
request that the manufacturer provide a
lien waiver that ensures it has paid all its
subcontractors. This assures you that no
subcontractor will approach you for
payment,

Financial protections

The manufacturer should be financial-
ly stable. Examine Dun & Bradstreet
reports that apply to the companies you're
considering. Also check the manufactur-
er's insurance coverage. Tower manufac-
turers should have at least $500,000 ba-
sic general liability, plus $1 million in
umbrella coverage. The manufacturer’s
contractor also should carry an all-states-
endorsed worker’s compensation plan.

ou can stop video pirates
cold—with Macrovision. OQur VES*
transmission scrambling series is your
best insurance against unauthorized
viewing of program backhauls, network
feeds, live PPV events, business telecon-

ferences, private network transmissions. |

o | ON

*Video Encryption System—Call for your free video demo, 185 data you can use

Circle (17) on Reply Card
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An installation floater policy is another
form of insurance that tower manufactur-
ers and subcontractors should carry. This
covers all materials in the care, custody
or control of the manufacturer.

Finally, requiring a performance bond
can help ensure that the manufacturer will
complete your project as expected.

Final considerations

A tower is a product that has more than
a J0-year lifespan. It needs long-term sup-
port. Careful planning will ensure the lon-
gevity of the investment that is support-
ing your sensitive antennas, equipment
and personnel.

Because constant service and airtime
are a priority, you must carefully evaluate
vendors, vendors’ bids and warranties
when it comes time to buy a tower more
than 1,000 feet.

Endnote:

1. Copies of the EIA/TIA-222-E “Structural Standards for
Sieel Antenna Towers and Antenna Supporting Struc-
tures” are available from the EIA Standards sales depart-
ment at 202-457-4966.

Ackno_u;ledgmenl: The ;lthor would hke to thank Kevm.
Bauman. Paul J. Ford and Company.

w For more information on towers, circle
Reader Service Number 300.

A %:R( WVISION IS YOUR

ASSURANCE OF EXCELLENCI

IN VIDEO SECURITY

TECHNOLOGY. EACH SYSTEM

1S SIMPLE TO OPERATE

EASY TO INSTALL, AND PORIABLE

A FULL LINE OF

NTSC/PAL SYSTEMS FOR

TRANSMISSION SCRAMBLING

RECORDABLF SCRAMBLING

COPY PROTEC TION

May 1992 Broadcast Engineering 31


www.americanradiohistory.com

Lighting rules update

By Bob Mosher

One of the worst scenarjos for the
owner of a broadcast tower is to have
an aircraft collide with it. Tower mark-
ing systems are designed to keep the air-
ways safe. Lighting systems, like every-
thing else, break down. When they do,
the tower operator is obligated to tell the
FAA within 30 minutes, and then fix the
problem as soon as possible.

The FAA's rules on tower markings
specify standards designed to ensure
tower visibility. These standards are pub-
lished in a series of advisory circulars
distributed by the FAA Air Traffic Rules
& Procedures Service. The current cir-
cular is titled AC 70/7460-1H! Chapter
2, paragraph 23 of the circular states,

Lighting systems
break down.
When they do, the
tower operator is
obligated to tell
the FAA within 30
minutes, and then
fix the problem as
soon as possible.

“Conspicuity is achieved only when all
recommended lights are working. Any
outage should be corrected as soon as
possible. Any failure or malfunction that
lasts more tnan 30 minutes and affects
a top light or flashing obstruction light
regardless of its position should be
reported immediately to the nearest au-
tomated flight service station (AFSS) or
flight service station (FSS) so a Notice for
Airmen (NOTAM} can be issued.”

Toll free numbers are listed in most tel-
ephone direciories. Notify the same
AFSS/FSS as soon as normal operation
is restored.

Non-compliance with notification
procedures could subject its licensees to
penalties or fines. Avoid complacency.
The penalty can be a stiff one. (See, “FCC
Update,” October 1991.)

Ring around the tower
Recently, the FAA standards have
been updated. AC 70/7460-1H effective-
ly supersedes all previous AC circulars.

Mosher is an electrical engineer and obstruction
lighting consuttant for Crouse-Hinds Airport Light-
ing, Chalfont, PA.

(Suffixes -iG. -IF and -1E).

The new rules could affect tower oper-
ators who have added significant new
equipment to their structures. Rules for
red light and white light systems require
that the tower members and feedlines
do not obscure the beacons or flash
heads.

Chapter 5, paragraph 54, sub 2B states
that on a structure exceeding 350 feet
(107m) AGL, one beacon (L-864) may be
installed either within or outside the
structure if the transmission cable (con-
duit) or the tower legs do not have an
effective diameter of more than three
inches. If either is mere than three
inches, two beacons must be installed
opposite each other on the outside of the
structure. The same holds for medium-
intensity {L-865/L-866) white lighting
{Chapter 6, paragraph 62, sub 3B).

Existing tower structures lit in accor-
dance with previous FAA standards are
not yet required to change. However,
any addition to the structure may require
relighting to conform to new standards.

Measure first

Changing an antenna on an existing
structure may also lead to problems. The
standard on white (strobe) lighting
(Chapter 6, paragraph 62, sub 3) states,
“On appurtenances exceeding 40 feet
{12m) above the tip of the main struc-
ture, a mediunvintensity flashing white
light should be placed within 40 feet
(12m) from the top of the appurtenance.”
Furthermore, Chapter 7, paragraph 75
states (in part), “When a structure lit by
a high-intensity flashing light system is
topped with an antenna or similar ap-
purtenance exceeding 40 feet (}2m) in
height, a medium-intensity flashing
white light (L-865) should be placed
within 40 feet (12m) from the tip of the
appurtenance. This light should operate
24 hours a day and flash simultancous-
ly with the rest of the lighting system.”

Incidentally, the flashing of all obstruc-
tion lights (red/white beacons) on a sin-
gle structure should occur simultaneous-
ly. There should be no more flip-filop or
asynchronous flashing.

Newspeak

Some terminology has been altered in
the updated rules. Puise is replaced with
flash. There has also been a change in
lighting nomenclature. The red flashing
300mm code beacon has been redesig-
nated from L-866 to L-864. The red L-
810 side lights, however, remain the
same. White light (rectangular) flash
heads are L-856 (40 flashes/minute) and

L-857 (60 flashes/minute). Conical white
light beacons are L-865 (40 flashes/min-
ute) and L-866 (60 flashes/minute).

Longitude and latitude coordinates are
now required in reporting the location
of towers, tor whatever purpose.

Because federal
inspectors are
paying closer

attention to tower

lighting, operators
may consider
updating their

flasher systems to
include more
sensitive lamp
failure alarms.

Goodbye, Rube Goldberg

Broadcasters have historically used
fairly primitive means to ensure that
tower lights are operating. Because fed-
eral inspectors are paying closer atten-
tion to tower lighting, operators may
consider updating their flasher systems
to include more sensitive lamp faiture
alarms. New tower lighting controllers
incorporating solid-state relays and
alarm control devices are available for
new or old towers.

Keep in mind that a properly lit struc-
ture not only includes the appropriate
light fixtures and controls, but also does
not forsake the NEC or local electrical
codes to which the lighting system
should conform.

Footnote:
1. For copies of the AC 70/7460-1H Standards, con-
tact the Department of Transportation, Utilization
& Storage Section (Publications), M443.2, 400
7th Street. Washington, DC. 20590. a

32 Broadcast Engineering May 1992
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1o pilots, few other things are as visible
...0r have been around as long.

For over 60 years, Crouse-Hinds Airport Lighting has been
providing the complete line of obstruction lighting for tall towers and
structures around the world.

Pilots rely on Crouse-Hinds lighting for visibitity of hazards. You can rely on

Crouse-Hinds products for easy installation and exceptional
performance. Contact your authorized Crouse-Hinds
Stocking Obstruction Lighting Distributor (SOLD)
' for fast delivery.
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AIRPORT LIGHTING
1200 Kennedy Road
Windsor, CT 06095
Tel: (203) 683-4300
Fax: (203) 683-4354

it

D™

| T i g g
Rl L Y

Wy americanradiohictfory com


www.americanradiohistory.com

Multichannel
TV antennas

Broadband radiators make

sense for today and tomorrow.

By Dennis M. Heymans

The Bottom Line

Antennas that are tuned to
a single channel have long
been the norm, but today's
fiscal realities are causing
some broadcasters to explore
alternatives. Improved cost
effectiveness at the transmitter
site is possible when an
antenna is shared by two or
more stations. Signal quality
and/or coverage may also be
improved. Multichannel
systems could play an even
larger role in the HDTV
transition by allowing use of
the same antenna for NTSC
and HD simulcast channels. $

Heymans ig sales manager for Micro Communications, Man-

chester. NH.

34 Broadcast Engineering May 1992

Mul(ichannel antenna systems have
been used in FM radio and by internation-
al broadcasters in general for many years.
But relatively few American TV broad-
casters have realized the benefits of these
systems until recently. In today’s market-
place, it makes good economic sense to
co-locate, thereby minimizing initial cap-
ital expenditures. This approach can help
each station involved in a shared system
in several ways:

* Lower start-up costs for tower and trans-
mission line.

¢ Sharing of the prized "tower top.”

* Reduced physical construction at the
site (buildings).

* More space available on the tower.

® Reduced intermodulation and ghosting.

* Reduced RF radiation problems at the
site.

Because of the ever-increasing pressures
and local restrictions on antenna installa-
tions, it is important to have a system that
is expandable and in compliance with lo-
cal ordinances. Non-ionizing radiation is-
sues have also become important for site
approval. Community antennas for new or
existing structures that minimize down-
ward radiation will reduce these approv-
al hurdles.

Antenna element characteristics

The first items to be examined are the
radiating elements. A wideband antenna
often uses a modular panel design. which
can provide various azimuth and elevation
patterns.

Figure 1 shows five standard azimuth
patterns. Special patterns can be easily
configured using panel elements. Shaping
of the pattern with null-fill also provides
excellent near-field coverage. A wide
range of total system gains is also availa-
ble, running anywhere from four to more
than 130 times the input power.

The VSWR performance of an individual
panel is typically 1.10:1 over the entire
UHF band (470MHz-800MHz). Construc-
tion of the panel consists of a number of

www.americanradiohistorv.com

dipoles mounted in front of a reflector. Re-
search has shown that a flat dipole is far
superior in performance to a tubular
dipole.

Dividers, cables and feed systems

The only way to ensure a broadband
system is to start with wideband basic
components. Panels, power dividers, flex
and rigid coax lines are the required build-
ing blocks. The antenna panels used in
these systems are designed to exhibit
wideband response, as previously men-
tioned. Power dividers are simply mul-
tistepped impedance transformers and are
broadband devices. Coax cables or rigid

A single panel from a multichannel panel ar-
ray, with radome removed.
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Only SIAT lets you test
audio quality during
program time.

- :

The SIAT Advantage Technical Charactenst

5-second stereo test inciu Y [€SpOonSE ase respo
differential gain, THD. second harmonic distortion. crosstalk left

1alk right. terminated noise weighted. terminated noise RMS flat
and channel transposition

Go/ne base re-set tolera

Network software availab e, as well as oplionat hardware for
full automation

Signal generators and receivers Identified individually tor network

Common rejection: 60 50 Hz - 2 VinE1kV)
Maximum input: 1.5kV diiferentia
Balanced input and output: electrically isolate
Self-containe: sor and printer
External alarming and triggering of test:
Buill-in intelligence allows measurement of au haracteristic
nly when transmission is fully stabilized
RS-232 modem port for easy telecommunication, fully automatic
operation and collection of test resuits from remote sites
9 diiterent aud ) 3
D S Ca o d
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Without
disturbing your
audience.

Everyone knows it's not polite to interrupt. But
the fact is, the need to test audio quality is most
critical during key programming times. Which is
precisely when testing for noise, distortion,
crosstalk and more is most difficult and intrusive.

You have to contend wilh heavy carrier signal
traffic. You have to risk disturbing—and losing—
listeners and viewers.

Or, you have to settle for inaudible test
systems that can't measure noise at program
levels—and that fail to account for poor transient
response or distortion caused by overlocad

But now, there's SIAT® the in-service audio test-
ing solution from Schmid Telecommunication.

Only SIAT can test up to 10 critical parameters
of your audio transmission in 5 seconds or less.

That's fast enough to test during program
breaks or station |Ds, without disturbing your
audience. And it's fast enough to test lines that
are busy 24 hours a day.

Best of all, SIAT is fully automated and
incredibly easy to use. Tests can be pre-
programmed and conducted automatically. Or
they can be triggered manually by pushing a
single button. Tests can even be pre-recorded
and aired with program material

Give your audio the SIAT advantage. Call
1-800-955-957C today for more information and
a free SIAT video.

—Schmid

Telecommunication

Intelligent by design
15 West 26th Street (] New York, NY 10010
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AMPEX HAS CHANGED THE POWER OF VIDEO.

It’s the power to realize
your dreams.

It’s the impact of innovative
design. It’s the precision of uncompro-
mising engineering. It’s the rock-solid
dependability of the Ampex commit-
ment to quality.

It’s the power to deliver video
with the clarity, crispness, and multi-
generational integrity available only
with digital component processing.

It’s called DCT "—Digital
Component Technology.

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

Tape drive, tape cartridge,
switcher, editor, ADQO; character ani-
mator, and interconnect equipment.

All available now. Only
from Ampex.

And DCT also gives you a
clear upgrade path to the digital video
technologies of the future.

So now you can have the video
power you've always dreamed about.
You can have it today. And you'll still
have 1t tomorrow.

Ampex Corporation 401 Broadway. MS 3A-01. Redwood City. CA 94063-31%¢
1992 Ampex Corporation
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Figure 1, Polar plots of five standard antenna
azimuth patterns.
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FACE "A" FACE'B" FACE*C" FACE "D"
PANEL PANEL PAMEL PANEL
BAY 1
A1 B1 1 D1
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+ L+180° l
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L
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BAY 2
A2 cz
L+270°
L+180°
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Figure 2. Quadrature phasing of a 2-bay panel antenna.

lines are inherently wideband. Ali that re-
mains is the assembly of these items into
a system that retains the individual wide-
band nature of each of its components.
This is the role of the feed harness.

By using a branch (or parallel) feed sys-
tem, it is possible to have a complete an-
tenna system with good performance over
the entire band. The branch feed system
allows the use of quadrature phasing to
perform the required impedance compen-
sations.

Quadrature phasing provides complete
cancellation of identical signal reflections
through the use of quarter-wave difference
cables. Feeding a power-divided RF signal
to radiating elements via this so-called ca-
ble phasing arrangement allows the re-
quired bandwidth to be achieved. Figure
2 illustrates the use of quadrature-phased
cables in a 2-bay array.

This principle is based on the physics of
phase rotation. If all the radiating elements
present an identical load to the transmit-
ter in terms of amplitude and phase, the
result will be complete cancellation of
reflected power. To accomplish such com-
plete cancellation with four identical di-
pole panels, they must each be fed with
vectors of the same amplitude but
quadrature-phased. As Figure 2 shows, the
signals feeding the four panels of each bay
are phased 0°, 90°, 180° and 270°, respec-
tively. This causes any reflected RF com-
ing back from the panels to cancel at the
power divider.

Other methods of reflected-power can-
cellation using RF hybrids can also be
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used. These involve mechanical polarity
inversion of the panels (i.e., exchanging
panels top to bottom), and the use of quad-
rature phasing with 3dB hybrid couplers.

Panel displacement
Complementing the phasing of the feed
cables is the mechanical displacement of
the panels around the tower. In displac-
ing each panel by a certain physical off-
set, the correct phase of the combined
radiated field is achieved.

The only way to
ensure a broadband
system is to start with
wideband basic
components.

™

This allows tight control of coverage pat-
terns, and provides the possibility for eas-
ily adjustable, constructive interaction be-
tween antenna elements, The actual
amount of offset is calculated from the ge-
ometry of the panel layout.

Channel combiner techniques
Equally important in a wideband shared
antenna system is the method in which
multiple RF channels are fed to it. Two ap-
proaches are used today to combine the
outputs of multiple transmitters into a
common RF signal: constant impedance
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Figure 3. Two methods of combirniing transmitters to feed a common wideband antenna.

and star-point combiners.

Constant-impedance types use two iden-
tical filters placed between quadrature RF
hybrids, while star-point systems feed each
signal through a single filter, then combine
all filter outputs at a common tee junction.
{See Figure 3.)

Constant-impedance combiners

The constant-impedance combiner uses
the quadrature phasing relationship of the
3dB hybrid alluded to earlier. As Figure
4 indicates, when a signal is introduced to
port 1 of such a hybrid, it is split equally
(in terms of power) to ports 3 and 4. Port
2 isisolated from port 1, and therefore sees
no power. Now if outputs 3 and 4 are each
short circuited, all the power will reflect
and appear at port 2 because of the phase
relationships in the hybrid.

The constant-impedance channel com-
biner {Figure 3a) combines two RF signals
(channels A and B) as follows: Channel A
is split in the first hybrid and passed
through two identical bandpass filters
tuned to that channel. The split/quadra-
ture signal arrives at the second hybrid
and is combined, because of the signals’
phase relationship, at the output (port 2
of the second hybrid). If the filters are iden-
tical in performance, channel A's output
will not appear at channel B's input (port
1 of the second hybrid). This isolation be-
tween channels also depends on the per-
formance of the two hybrids in the circuit.

Meanwhile, channel B is split in the sec-
ond hybrid, and the two outputs each see
an effective short circuit, because they are
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terminated by a filter tuned to another fre-
quency {channel A). These split/quadra-
ture signals then reflect and are combined
in-phase at the output {port 2 of the sec-
ond hybrid). Any small amount of chan-
nel B's power that gets through the filters
is combined in hybrid No. 1 at its port 2,
and absorbed by the reject load terminat-
ing this port. Thus, a combination of filter-
ing and hybrid action provides isclation
between transmitter outputs, while com-
bining both channels to a single output.
This output is then fed via a common
transmission line to a single wideband
antenna.

Star-point combiners
The star-point combiner (Figure 3b) con-
sists of individual channel filters (each

tuned to the frequency of that channel’s
input), connected to a common tee. The
bandpass characteristics of each filter al-
low that channel to pass, while rejecting
all the other channels. If the rejection of
the filter is high, it will appear as a short
circuit to the other channels’ transmitters.

Proper combining of channels requires
correct design of the transmission lines be-
tween the filters and the output tee. At the
reject channel, a perfect open circuit must
appear at the tee. When L1 and L2 are the

An all-band antenna
can handle a station’s
present needs and its
future channel
assignment for ATV
simulcasting.

correct length, both channeis combine at
the output with the loss and VSWR of their
respective filters.

No additional VSWR or loss is added
from the other channels’ operation. Iso-
lation between inputs is purely a function
of filter rolloff. Therefore, the star-point
combiner’s performance relies solely on
the performance of its filters.

Multichannel installation

Each of the combiner designs that has
been described has its strengths and weak-
nesses, For instance, to combine more
than two channels, constant-impedance
combiners must be linked together in se-
ries, while star-point combiners can ac-
commodate many channels in a single as-
sembly. Although this would seem to be
an advantage for the star-point design,
most multichannel installations have tradi-
tionally chosen the constant-impedance
approach because it allows easy incremen-
tal expansion in the future. Table 1 (below)
summarizes the advantages and disadvan-

tages to both combiner types.
Continued on page 93
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Lightning protection

systems

Static dissipation techniques avoid lightning strikes by
dissipating the charges that lead to them.

By Bruce A. Kaiser

The Bottom Line

Lightning strikes can do
more than damage equip-
ment. They can also destroy
profitability by robbing your
station of revenue and market
share during the time you are
off the air. Most lightning pro-
tection systems wait for light-
ning to strike. When it does,
they provide a safe path that
(hopefully) leads it away from
your equipment. Static dissi-
pation systems, on the other
hand, attempt to prevent
lightning by intervening in its
creation. This approach can
protect against direct light-
ning hits and secondary dam-
agdes caused by near misses.

8

Kaiser 1s president, Lightning Master, Brooksville, FL.
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Axiom:

The probability of a given structure
or system being struck by lightning is
directly proportional to its value.

Corollary;

If two structures or systems of equal
value sit next to each other, the one
that will be struck by lightning is the
one in which replacement parts are no
longer available.

Why is one structure more likely to be
struck by lightning than another? More im-
portant, what can be done to make a
structure less susceptible to lightning
strikes?

To answer these questions, we need to
examine the cause and propagation of a
lightning strike. This article will attempt
to explain lightning by exploring its
mechanisms. It will then suggest practical
methods for coping with this hazard.

www americanradiohistorvy com

Rub two clouds together

Various mechanisms within an electri-
cal storm produce stratified charges in a
storm cloud. (See Figure 1.) This results in
a strong electrical charge at the cloud’s un-
derside, known as the cloud base charge.
This charge induces a shadow of opposite
charge on the surface of the earth beneath
it. This is known as the ground charge.

As the charged cloud moves through the
atmosphere, it drags the ground charge
along beneath it. It the charged cioud
passes over a structure, it pulls the ground
charge up onto it. This concentrates the
ground charge on and around the
structure.

If enough ground charge accumulates.
the difference in potential between the
cloud base charge and the ground charge
overcomes the dielectric of the interven-
ing air. This leads to an arc, or lightning
strike.

A lightning strike begins with stepped
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leaders that branch down from the cloud.
These stepped leaders move downward in
jumps of approximately 150 feet. Each set
propagates down through the set before
it, leapfrog fashion. Stepped leaders form
tendril-like branches from the cloud down.
These are often visible in a photograph of
a lightning strike.

When the stepped leaders are approxi-
mately 500 feet off the ground, the elec-
tric field intensity becomes so strong that
structures on the ground begin to break
down electrically. They respond by shoot-
ing streamers up toward the stepped lead-
ers. When a streamer connects with a
stepped leader, the ionized path becomes
the channel for the main lightning dis-
charge. The other streamers and stepped
leaders never mature.

For this discussion, it doesn’t matter
whether the cloud base charge is positive
or negative, because it can vary. The en-
tire process can occur in the opposite
direction.

Lightning solutions

Given our current technology, nothing
can be done to affect the cloud charge or
affect the propagation of stepped leaders.
To protect a structure from lightning,
something must be done about the ground
charge and the formation of streamers
from the structure to be protected.

One of the primary tools for lightning
control is the air terminal {a lightning rod).
In most cases, this is mounted at the top-
most point of a structure.

One of the primary
tools for lightning
control is the air
terminal. All air
terminals are not

created equal, nor do
they function alike.

All air terminals are not created equal,
nor do they function alike. Three schools
of thought include:

1. A structure can be protected by install-
ing air terminals that attract lightning. The
energy of the strike can then be conveyed
through a low-resistance path to ground.
This is generically referred to as early
streamer-emitting air terminal technology.

2. Conventional air terminal technology
can be used that is designed to intercept
nearby strikes and convey the energy to
ground.

3. Static dissipation technology can be
used to attempt to reduce the likelihood
of a strike.

A static dissipation array consists of many air
terminals with small point radii. These discharge
ground charge, and build up the corona to dis-

courage streamers.

The first two approaches assume that
strikes are inevitable. They attempt to han-
dle them with minimum damage. Static
dissipation technology attempts to reduce
the incidence of strikes. However, a well-
designed static dissipation system can also
handle direct strikes in the same manner
as conventional systems.

Spare the rod?

Conventional air terminal technology is
well understood. It is described in detail
in Underwriter's Laboratories UL 96A and
in National Fire Protection Association
NFPA 78. For this article, we will focus on
static dissipation techniques.

This method of lightning prevention has
two thrusts. First, the buildup of the
ground charge can be reduced to keep it
from reaching the critical flash point.
Next, the points on the structure from
which streamers are most likely to origi-
nate can be identified, then their forma-
tion or their height can be delayed. Do-
ing this would make these streamers less
likely to be the first to reach a stepped
leader. This means the arc would form
elsewhere, effectively diverting the light-
ning strike.

Static dissipation devices function be-
cause of the point-discharge principle.
Point-discharge theory holds that electri-
cal discharge from the point of an elec-
trode {such as a broadcast tower) into a
surrounding medium (such as the at-
mosphere) will follow predictable rules of
behavior. The smaller the radius of a stat-
ic dissipation electrode (actually, the
smaller the radius of the point at the end
of the electrode), the greater the resulting
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Why
Today’s
Lenses Are
Better for

CCD
Cameras

Before CCD cameras came
along, many shortcomings in TV
lenses could be overcome. Three-
tube cameras provided several
ways to compensate for lens aber-
rations. Some of the best tube
cameras even had computers to
monitor lens focal length, focus,
and iris position. The computer
would automatically adjust regis-
tration, image size, flair, shading,
and other parameters,

The CCD camera changed all
that. The position of solid-state CCD
image sensors is fixed on the prism
and cannot be adjusted for center-
ing, rotation, or image size, With all
of the adjustments gone, the lens is
the primary remeaining variable in
the CCD-based imaging system. The
responsihility for maintaining the
performance of the camera falls
squarely on the lens manufacturer.

To accommodate the stringent
demands of CCD sensors, lens
manufacturers have tightened
every relevant performance speci-
fication. From control of chro-
matic aberration to minimizing
distortion, today's lens for CCD
cameras is far superior to the typi-
cal tube camera lens of only a few
years ago.

They are aided in their task by
the inherent qualities of CCD cam-
eras themselves, which do not have
many of the undesirable characier-
istics of tube ¢ameras. CCDs sim-
ply make adjustments unnecessary.

For a free copy of
Fujinon's pocket guide
“Tips on Optics”,
call 1-800-553-6611.

@I |

FUJINON FOCUSED ON THE FUTURE
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TIPS ON..

Numbers

Lens model numbers seem
eryptic at first, but it’s actu-
ally easy to break the code.
Even though every manufac-
turer uses different letters to
identify functions, at least the
format is usually the same.
Let's analyze Fujinon’s newest
hand-held lens:

Al4X8.5BEVM-28
A = 2/3 inch format
14 = Zoom ratio from wide

to telephoto
X = Multiplier !
8.0 = Minimum (widest) i
focal length, in
millimeters
B = The distance from the
back of the lens flange
to the front of the focal
plane, commonly
called flange focal
distance
E = Internal range
extender
= Variable angle zoom
servo
M = Manual focus
28 = Camera type
To get the maximum focal
length of the lens, multiply
the zoom ratio (14) by the
minimum focal length {8.5)
to get 119 mm. Engaging the
2X range extender will give
you focal lengths from 17 to
238 mm. Remember that a
| high zoom ratio doesn’t
always yield a longer lens,
eg., 20X 7 = 140mm versus
18 X 8 = 144 mm. It's the re-
sulting number {the maximum
focal length) that counts. |

For a free copy of
Fujinon’s pocket guide
“Tips on Optics”,
call 1-800-553-6611.

i)

FUJINON FOCUSED ON THE FUTURE

When the sparks fly

By Timothy R. Wolf

Electrical surges come from many
sources. They can be caused by at-
mospheric discharges, such as lightning,
or they can originate at electric utility
companies. Surges can be transients
from the cycling of HVAC equipment, or
inductive hash generated by SCR light
dimmers. Even the switching of the heat-
er in a laser printer can generate tran-
sients strong enough to adversely affect
nearby equipment.

Protecting electronic equipment
against damage is becoming increasing-
ly more important. Sensitivity to surges
seems to increase in proportion to the
price tags and complexity of the
equipment,

The ideal circuit-protection compo-
nent would be a switch with high cur-
rent capacity that would momentarily
close, shorting the surge to ground. It
would then re-open immediately, leav-
ing the power essentially uninterrupted.

No device today can fuifil} this require-

Wolf is an engineer at Phoentx Contact. Harnsburg.
PA.

ment. However, a combination of exist-
ing devices can give a high levei of pro-
tection. Let’s examine some of these
components.

* Protecting AC power lines:

A protection device at the service en-
trance or main panel would clamp large
environmentally or utility-generated tran-
sients to ground. This requires a good
ground system. In clay or shale-based
soil. this usually means using a ground
rod. In sandy or rocky soil, obtaining
satisfactory results may require using an
array of ground rods, or enriching the
ground with chemical supplements. {See
“Fundamentals of Studio Grounding,”
April 1992))

This application requires devices with
a medium response rate and high cur-
rent capacity (surges of 20,000A or
more). A surface discharge arrestor can
carry up to 100,000A for a few micro-
seconds. Because it only limits the volt-
age to two or three kitovolts, it Is often
teamed with a metal oxide varistor
(MOV). These are typically constructed

SURFACE
DISCHARGE ..}
ARRESTOR

MOV

Figure 1. A surface discharge arrestor and an MOV can be paired to protect devices on

their AC inputs.

CERAMIC BODY

NEON OR ARGON GAS

N/

ELECTRODES

Figure 2. A gas-filled surge arrestor resembles a neon bulb in its construction.

RESISTOR
ouT
GAS-FILLED SURGE-
SURGE SUPPRESSING
ARRESTOR DIODE

Figure 3. A network of a gas-filled surge arrestor and a surge-suppressing diode provides
superior protection for data lines. The gas-filled arrestor absorbs the buik of the surge.

The diode handles the remnant.

Circle {26_) on Repl_y Card
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of zinc oxide. and have a response time
as low as Ins, with capacities up to
40kA. (See Figure 1))

* Data lines and coaxial cables:
Signai and control lines between
pieces of equipment are subject to induc-
tive coupling if located near power lines.
They are subject to atmospheric dis-
charge if located outside. The gas-filled
surge arrestor is similar in construction
to a neon lamp. (See Figure 2)) It can
pass up to 10kA in its conductive state.

A combination of
existing devices
can give a high

level of protection.

Typical capacitance is IpF at IMHz. This
makes operation feasible to more than
100MHz.

Surge-suppressing diodes are a type of
Zener diode. They are capable of con-
ducting higher peak currents, and are
available in a bipolar construction. They
feature response times of less than lns,
and can handle peak power dissipations
of more than 1,500W without degrada-
tion. When used in a low-capacitance di-
ode bridge, they are suitable for use in
circuits to more than 100MHz.

Tying it together

Facilities can obtain the maximum
protection by combining surge-suppress-
ing components. One major TV network
is investigating protecting its earth sta-
tion data and control lines with a com-
bination of surge-suppressing diodes and
gas-filled surge arrestors. (See Figure 3.)

When a surge occurs. the diode begins
to conduct. The increased current is
limited by a low value resistor connected
between the diode and the gas tube. The
gas tube clamps at a high level, but ab-
sorbs most of the surge. The diode then
clamps the residual voltage to a safe
level.

Help available

Several reputable manufacturers offer
surge-suppression equipment. Many will
offer assistance in setting up an effec-
tive system. Ask detailed technical ques-
tions. If the company is worthwhile, it
should be willing to explain how and
why the products work.

Remember, surge suppression is like
a seat belt — to he protected, you've got
to use it.

A well-designed static
dissipation system can
handle direct strikes
in the same manner
as conventional
systems.

electric field inteusity and flux density.

As the dissipation electrode raclius ap-
proaches zero. the electric field intensity
approaches infinity. These strong fields
hleed off some of the ground charge into
the atmosphere surrounding the air ter-
minal. This reduces ground charge ac-
cumulation. This high electric field inten-
sity and flux density also retards the
formation of streamers. It is difficult for the
cloud charge or stepped leaders to pull a
streamer through the intense corona.

This is illustrated by comparing a sharp
lightning rod with a blunt one. Assuime a
sharp rod and a blunt rod sit side-by-side.
As the ground charge reaches the two
rods, the potential rises on both. The sharp
rod will tend to break down into corona
under a relatively low :otential. The blunt
rod will hold its charge, with ions ac-
cumulating on the blunt end.

As the ground potential builds. the co-
rona builds around the sharp rod, while
the blunt rod tends to hold its charge.
When the ground potential hecomes ex-
tremely high. such as when the stepped
leaclers are on their wav down from the
cloud. the sharp rod’s corona will build in
density and elevation. On the other hand,
when the blunt rod finally breaks down,
it does so catastrophically. The accumu-
lated charge jumps off of the blunt rod in
a streamer extending well upward toward
the stepped leaders. Because the object
that throws off the best streamer is the one
most likely to be struck. the blunt rvod is
more likely to trigger a strike than a sharp
rod.

All objects on the ground dissipale nal-
urallv 1o some extent. Ilow they dissipate
1s also related to the point-discharge prin-
ciple. The ground charge is first drawn to
the 10y of the object {the ultimate point),
and then to the corners or other points

All objects on the
ground dissipate
naturally to some
extent. How they
dissipate is related to
the point-discharge
principle.
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TIPS ON...

! The Effect
of Ramping
or F-drop

I-stop ramping (also called
ramping and F-drop) is a fun-
damental characteristic of lens
design. It causes light trans-
mission through the lens to de-
crease as focal length increases,
which makes it of particular
concern in long zooms used in
sports production. While it can
be eliminated, doing so will
produce a lens that is compar-
atively large and heavy. So in
most lenses, a minimal level of
ramping is tolerated in order
1o produce a lens that provides
a good balance of weight, size,
andd performance.

The onset of ramping occurs
abruptly at a certain focal length.
This is because the entrance
pupil of a zoom lens increases
in diameter as the lens is
zoomed toward maximum local
length. When its diameter be-
comes the same as that of the
focusing group, its light trans-
mission begins to drop and con-
tinues downward until maximum
focal length is reached.

Ramping is an important
consideration in lenses used for |
remote productions because
they must shoot from far away
at stadiums during twilight con-
ditions or from the back of a
concert hall in artificial lighting.
Check the published maximum
aperture specifications for vour
candidate lens to determune its
level of ramping.

For a free copy of
Fujinon’s pocket guide
“Tips on Optics”,
call 1-800-553-6611. .

)i 1
fFuJinoN FOCUSED ON THE FUTURE
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TIPS ON...

Choosing a
Lens for
Field
Production

Field lens technology has
made stunning progress in a
very short time. Only a few
years ago, 44:1 or 55:1 zoom
lenses could not be obtained
for any price, but today they
are commonplace.

Field production lenses
are designed for long dis-
tance shooting, and their
Minimum Object Distance
(MOD) is generally from 7 ft.
to 9 ft. Focal lengths range
from a wide angle of 9 mm to
a telephoto of 525 mm. The
2X extender found on almost
every field lens doubles its
focal length.

An important considera-
tion when evaluating a field
lens is its Frnumber {maxi-
mum aperture ) versus foeal
length. Most field lenses have
a maximum aperture of F1.4
or F1.6. However, at their
maximum focal length
aperture will be reduced,
sometimes by as much as 50
percent. The phenomenon is
called F-stop ramping, ramp-
ing, or F-drop and becomes
more pronounced as focal
length increases. While all
manufacturers take steps to
reduce ramping, their effec-
tiveness varies, Check the
published F-number for your
candidate lens to determine
its level of ramping.

For a free copy of
Fujinon’s pocket guide
“Tips on Optics”,
call 1-800-553-6611.

@

FUJINON FOCUSED ON THE FUTURE
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from which it bleeds off into the at-
mosphere.

These natural charge accumulation
points also tend to be the points from
which streamers originate. How are these
points identified? Perhaps an oversimpli-
fied method is to imagine turning the
structure upside down and dipping it into
syrup. When it is lifted out, the points from
which the syrup drips will be the charge
accumulation and streamer formation
points. Applying static dissipating air ter-
minals or arrays to these points will reduce
the accumulation of charge and retard the
formation of streamers. An array of dissi-
palion elements is merely a series of air
terminals on which the points’ radii are
reduced as close to zero as possible, with-
out harming the structural integrity.

Broadcast facilities
Towers are a prime target of lightning.
As the ground charge is pulled up the tow-
er by the cloud base charge, it accumu-
lates according to the point-discharge
principle.

In spite of bonding
and grounding wires
provided for the
purpose, the ground
charge will flow, even
over insulators, and
accumulate on a
structure according to
point-discharge
principles.

The ground charge flows to the top of
the tower on the tower structure and the
guys. Therefore, a dissipation device, or
sets of dissipation devices, should be in-
stalled on the tower above the top guy ca-
ble of each set. If the tower uses a can-
delabra, a dissipation device should also
be installed at the tower top. One should
also be mounted at the top of any top-
mounted, DC-grounded antennas. 1t can
be mounted to the lightning rod cage if
one exists.

Different ground rules
Sometimes it is helpful to remember
that the ground charge is not a free-
electron charge that moves around the
structure on wires. [t is an ion charge that
flows over a structure in a fluid (the at-
mosphere). In spite of bonding and

www americanradiohistorv com

Although a satellite dish is not likely to be struck
because of its rounded shape, it inay still be vul-
nerable due to secondary effects of the ground
charge rushing to a nearby strike. The dissipa-
tion array helps bleed off the accumulated
ground charge.

grounding wires provided for the purpose,
the ground charge will flow, even over in-
sulators, and accumulate on a structure ac-
cording to point-discharge principies.

This concept of ground charge motion
helps address the question of the need for
a bonding wire from the dissipator to the
grounding system. Obviously, the ground
charge gets to the top of the structure all
by itself (or else the structure would not
have a lightning problem). Therefore, the
structure of the tower is sufficient to con-
vey the ground charge to the dissipator.

If the dissipator acts as a lightning rod
and takes a hit (all static dissipation sys-
tems should be designed to withstand this
possibility), lightning will follow the path
of least impedance to ground. The tower
structure will usually offer a path of suffi-
ciently low impedance so that a separate
ground wire is not necessary. Therefore,
in either case it is unnecessary.

Other structures

This approach to arranging dissipation
devices works for ali towers except AM
towers. On a series fed AM tower, the dis-
sipator should mount horizontally and
symmetrically, slightly below the top, but
above the top guy cables. This way, it will
not change the length of the tower. On a
folded unipole, the dissipator should
mount horizontally and symmetrically at
the tower top. A properiy designed and in-
stafled dissipator should not change the
impedance or the tower’s radiating
properties.

Satellite dishes present unusual prob-
lems in a lightning environment. Their
shape tends to retain ground charge. How-
ever, because the top of a dish is usually
a large, smooth arc, it tends not to emit
good streamers. Dishes, therefore, rarely
suffer direct lightning strikes. However,
they are prone to secondary effect dam-
age. When a strike occurs within the area
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Fujinon’s A20 x 7 F1.4 wide angle CCD studio zoom lens

catches every dl‘Op. Fujinon does it again with the fastest wide angle

CCD studio lens in the industry. It features the unparalleled performance, r
quality and reliability needed for the most demanding video A20"7
productions. FU JINON '

Fujinon’s A20 x 7 studio zoom lens, the forecast for
a shining performance is always excellent. 'l -
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FUJINON INC. 10 High Point Dr., Wayne, NJ 07470-7434 (201) 6335600 tBe Fiifure:
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a) b) c) d)

STORM CLOUD

TOWER /\
GROUND i o~
CHARGE ;: STEPPED
~ B LEADERS
e ""'-al =

Figure 1. The charged storm cloud pulls a ground charge along heneath it a) when the ground charge encounters a tower or other structure,
the cloud charge draws it up, concentrating the charge; b} as the dielectric of the air breaks down, the cloud sends down stepped leaders; ¢) when
they are about 501} feet off the ground. the tower emits streamers; dj when a stepped leader meets a streamer, the ionized path becomes the course

LIGHTNING

STREAMERS MAIN BOLT

of an arc, or lightning bolt.

of ground charge occupied by the dish,
charge may rush off the dish toward the
point of the strike. This often adversely al-
fects the dish’s aiming mechanism. Install-
ing dissipation equipment along the top
of the dish allows some of the accumulat-
ed charge to leak into the atmosphere.
This reduces the amount of charge avail-
able to cause harm due to secondary ef-
fects from a nearby strike.

No bolts from the blue
Lightning rods on a conventional system
do offer a limited amount of protection if
a lightning strike occurs. Static dissipation

Lightning rods on a
conventional system
offer a limited amount
of protection if there
is a lightning strike.
However, static
dissipation systems do
their work by avoiding
strikes.

systems offer this same level of protection,
but they also work to avoid strikes. This
is done by dissipating the ground charges
that accumulate on structures. They also
delay the formation of streamers by
promoting a strong corona. Therefore,
such systems offer protection by decreas-
ing the likelihood of a strike and by
duplicating the action of a traditional light-
ning rod.

wm For more information on static dissipa-
tion technology, circle Reader Service
Number 302. u
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L] STANDARD

EQUIPMENT.

Canare Patchbays handle every 75Q
standard in your plant, from Baseband
Video to High Resolution Computer
Graphics and, the studio interface
standard of tomorrow...Serial Digital.
Plus you get the following:
e WIDEST BANDWIDTH
DC ~ 600MHz
e LONGEST LIFESPAN
"Microswitch” contacts
e EASIEST INSTALLATION
Jacks Screw To Front
e PERFECTLY COMPATIBLE
Your Cords or QOurs
e BEST BOTTOM LINE
Less Expensive!
Call. or write today for a FREE
technical brochure with complete
specifications and the number of your
local Canare dealer.

= N AE

511 5TH Street, Unit G, San Fernando, CA 91340
{818) 365-2446 FAX {818) 365-0479
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Solving RPU intermod
problems

As the RF spectrum becomes more congested,
extracting your remote broadcast from the sea of
intermod is an ongoing challenge.

By John Collinson

The Bottom Line

The investment your facility
makes in remote pickup
equipment can be nullified by
interference. A big problem is
intermodulation products (in-
termod). This can be caused
by the interaction of two or
more transmitters, or by prob-
lems in a receiver. Either way,
this article discusses several
cures for intermod. Im-
plementing these aids can
help facilities keep their re-
mote operations and netws-
gathering capabilities intact. $

Collinson 15 chief engineer, WDAFKYYS radio, Kansas City,
MO.

These days it is the rare but fortunate fa-
cility that can enjoy a noise-free receive
site for remote pickups. Most sites are af-
flicted to varying degrees with chattering
receivers, intermodulation products or oc-
casional outright interference. Wideband
radio remote pickup systems are more
prone to these problems than narrower
band 2-way type systems, but nothing is
immune.

Al the least, these disturbances are a
nuisance. At worst, they cost money,
depriving the facility of revenue because
of ruined opportunities for remote produc-
tion and newsgathering.

This article discusses how a facility can
prevent or overcome many RPU intermod
problems. Although radio remotes are the
primary focus, many of these principals
apply to STLs or TV remotes as well.

Beware of transmitter trash

Designers of 2-way systems have long
been aware of the problems caused by
transmitter-induced intermodulation prod-
ucts. These can also impact the RPU user.
Locating multiple transmitting antennas
close together can create transmitter-
induced intermod products. This occurs
when a transmitting antenna inadvertent-
ly functions as a receive antenna. The af-
flicted transmitter’s antenna captures an
interfering signal or signals and feeds it
back into the transmitter’s PA stage. (See
Figure 1)

Once in the output stage, the interfer-
ing signals can wreak havoc. The ampli-
fier often functions as a highly non-linear
mixer, creating a variety of phase- and
amplitude-modulated products. These are
unpredictable and may vary, depending
on relative frequencies, signal strengths,
the deviation of either the desired or in-
terfering signals, and the instantaneous

wwWw.americanradiohistorv.com

modulating frequencies. Once these spu-
rious signals form, they can be amplified
and reradiated by the same output stage.
This can result in signals that interfere
with your RPU equipment.

The closer in frequency the interfering
signals are, the more likely the problem.
This is because closer frequencies may
pass more easily through the tuned PA
output circuits and into the amplifier.

One of the toughest things about this
problem is its transient nature. The
received signal will be cleanly absent
when the interfering transmitter is off.
Even when it is on, the intermod may be
transient or varying.

Often, multiple stations may operate re-
motes from the same event. This increases
the likelihood of developing an intermod
problem. Land mobile and other 2-way
services are also close in frequency to
many RPU channels, especially in the
450MHz band. Considering the abun-
dance of signals in most metropolitan
areas, it behooves anyone planning a
broadcast to keep proximity to other
transmitters in mind.

Signs of trouble

Most intermod problems show up direct-
ly at the receiver. The most blatant effects
are distortions, squeals or other audio
mixed in with the desired signal.

Intermod can occur whether the desired
signal is present or not. When this hap-
pens, receivers will show varying levels of
received signal even with no transmitters
operating on that frequency. Squelch re-
lays may appear to switch randomly.

It can often be difficult to figure out
whether the problem is a signal coming
in corrupted or if intermod is occurring
inside the receiver. A spur from a land mo-
bile unit, someone else on your frequen-
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3000
WIDE

With over 35 years experience
manufacturing quality FM and
TV antennas, JAMPRO is the
leader in broadcast antenna
technology.

With more than 3,000 systems
delivered JAMPRO has
helped more stations truly
penetrate their markets.

® Complete lineof FM & TV
broadcast antennas

® RF components, Filters
& Combiners

¢ Modern 7000 ft FULL
SCALE test range

#® Directional antennas and
pattern studies.

FOR DETAILS
CALL

(916) 383-1177
Fax (916) 383-11

6939 Power Inm Hoad
Sacramanto, CA 95828
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Figure 1. Intermod products can form when a transmitter antenna unintentionally acts as a re-
ceive antenna. The undesired signals feed back into the PA, where they can form spurious prod-

ucts. These can be amplified and re-radiated, potentially causing interference.

cy or a 2-way on a nearby channel over-
loading the front end of the receiver may
all sound alike. Without the right equip-
ment, it may be impossible to tell.

The right tools

Perhaps the most useful tool for track-
ing intermod or other interference is a
communications service monitor. These
monitors can be found in most 2-way and
avionics shops. In addition to chasing sig-
nals, service monitors are perfect for
checking the frequency and tuning of RPU
transmitters, alignment and testing of
receivers, adjusting cavities and trouble-
shooting 2-ways. Most communications
monitors have spectrum analyzers built in.

Any major market station that does
many remotes should find a service mon-
itor to be a worthwhile investment, even
though the several thousand dollar price
tag may be difficult to sell to management.
Time and cost savings in out-of-house
maintenance and lost remotes will help
offset the expense. If purchasing one is im-
possible, make friends with a local 2-way
shop or another station engineer who has
one. Some outlets offer used units at
reduced cost.

Another useful tool is a computer pro-
gram that can predict likely intermod fre-
quencies from a set of specified primary
frequencies. These are readily available as
shareware.

Trouble spots
After determining that an intermod
problem exists at your facility, what should
you do about it? Several avenues can be
explored.

s Antenna systems

Naturally, most stations mount their
RPU receive antennas on the highest
structure available. Unfortunately, they
mount all manner of transmit antennas in
these spots as well. These can be trouble
if they are too close either physically or
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in frequency. In most cases, a vertical spac-
ing of half a dozen wavelengths provide
adequate physical separation.

Many stations mount their RPU anten-
nas on the same tower as their primary
transmitter antenna. This is a reasonable
practice, because few harmonic combina-
tions of FM or TV transmissions fall in the
RPU bands. However, loose hardware in
high RF fields on a tower can pick up RF
and cause arcs. This can generate spuri-
ous emissions over a wide spectrum.
These situations can be challenging to pin-
point, especially if they are intermittent.

* Receiver splitters
Many stations feed multiple receivers
from a single receive antenna by use of

Naturally, most
stations mount their
RPU receive antennas
on the highest
structure available.
Unfortunately, they
mount all manner of
transmit antennas in
these spots as well.

a receiver multicoupler. In this arrange-
ment, an amplifier feeds a passive split-
ter, which then drives the receiver inputs.
(See Figure 2.)

Study gain carefully in these arrange-
ments. More amplifier gain {with low
noise) generally means better reception.
This amplifier can be a trouble spot if un-
wanted signals within its bandpass over-
load it, even if the desired signals don't.
Bipolar transistor amplifiers are especial-
ly prone to intermod of this type. CMOS
or, better yet, GASFET (gallium arsenide
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One of the rare times when reality

Tomorrow’s digital TV transmitter company.

ACRODYNE

Acrodyne Industries, Inc.
516 Township Line Road
Blue Bell, PA 19422
800-523-2596 or

(215) 542-7000

FAX: (215) 540-5837

1992 Acrodyne Industries. Inc. All rights reserved.

exceeds expectations...

RLU/30KYV

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

e Tube life 24 000 hours—Proven

¢ Price advantage—Proven

® L ess precorrection needed—Proven

¢ Tube operating voltage less than 10kV—Fact

¢ Smaller footprint—Fact

® Low cost tetrode replacement—Fact

* No diplexer—Fact
The proof is in; the facts are undeniable. Models are available
from 5kW to 60kW. Talk to Acrodyne...the leader in UHF
tetrode technology for 25 years.
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ONE OF A SERIES

TDRS—-NASA’s Switchboard in the SKky

A Milestone in Communications Technology

In August 1991, NASA launched TDRS-5, one of the larg-
est, most sophisticated communications satellites ever
built. Weighing nearly 2 tons, taller than a five-story build-
ing, TDRS-5 can handie 300 million data bits of information
per second, per channel-the equivalent of all the data in a
24-volume encyclopedia—in less than six seconds!

Tracking and Data Relay Satellites (TDRS) provide a
communications system which acts as NASA's “switch-
board in the sky” They provide continuous communications
between satellites, low-orbit space shuttles and earth via
voice, television, digital and analog signals.

The original TDRS-1 was launched in April 1983.
TDRS-2 was lost aboard the Challenger in 1986. TDRS-3
(1988), TDRS-4 (1989) and TDRS-5 (1991) made the
system fully operational. Two additional units, TDRS-6 and
TDRS-7, are being completed by TRW, Inc., in Redondo
Beach, California.

As the TDRS system supports NASA's space programs,
the Winsted Corporation supports the world’s broadcast
industry with a complete line of Video Support Systems
that includes editing and production consoles, sophis-
ticated equipment cabinets, efficient tape storage systems
and more.

10901 Hampshire Ave. So. « Minneapolis, MN 55438 « Toll-Free: 800-447-2257

\llins
tm e o o Preferred by Professionals Worldwide

We gratefuly acknowledge the valuable assistance and information provided to us by TRW, Inc. and NASA, use of which does not imply endorsement of the Winsted

Corporation or its products.
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ly, receivers required several tuned RF
stages, which required more gain in the
front end. Balanced mixers eliminate this
need.

Finally, updating a receiver may elimi-
nate a maze of filters, cavities and
headaches. This may save money. Borrow
a demonstration receiver from an equip-
ment supplier. If it solves your problem,
you will have concrete evidence of the
wisdom of the purchase.

¢ Tuned-up transmitters

A mistuned receiver or a transmitter
that is badly off frequency can degrade
reception. This can show up as an impair-
ment, ranging from a slight distortion to
a complete loss of signal. Older units es-
pecially tend to drift.

Use a spectrum analyzer, or preferably
a communications service monitor, when
tuning older RPU transmitters. Many of
them generate spurious emissions easily
if improperly tuned.

* A circulating cure

By installing a circulator on their RPU
transmitters, facilities can borrow a tech-
nique often used by co-located FM or TV
stations to help eliminate intermod. {See
Figure 3.} A circulator may be thought of
as a l-way valve for RF It is a form of hy-
brid coupler in which forward power pass-
es through unimpeded. Any signal com-
ing back down the line from the antenna,
including reflected power, is rejected.
Combined with a reject load, a circulator
becomes an isolator. Any signal entering
the output port dissipates in the reject
load.

Regardless of how
high quality your
receiver is, it will not
be able to clean a
signal that has been
trashed before it even
leaves the antenna.

Isolators are available from companies
that manufacture antennas, cavities and
associated equipment. Pay attention to
tuning and impedance matching of your
transmit antenna. Reflected power will
serve only to heat the reject load in the
isolator.

Regardless of how high quality your re-
ceiver is, it will not be able to clean a sig-
nal that has been trashed before it even
leaves the antenna. Spending a few hun-
dred dollars for an isolator may seem ex-
travagant, but it may be the price for keep-

A communications service monitor is an ideal
{eal for troubleshooting intermod problems. as
well os aligning RPU equipment. They are fre-
quency agile for fast setup and eose of use, Many
units include a spectrum analyzer.

ing clients and program directors pleased
with their remotes.

2-way RPU systems

Even with their narrower bandwidths,
many RPU systems based on 2-way radios
can suffer from intermod problems. Be-
cause most 2-ways {and all repeaters) use
low-frequency CTCSS tones or digital-
coded squelch systems, they generally
won't break squelch from intermod prod-
ucts. However, once they are keyed up by
a desired transmitter, they may still suffer
interference. Beware of strong signals on
nearby frequencies that may be using the
same CTCSS tone. This can seemingly ran-
domly key a receiver or repeater, some-
times giving the appearance of unautho-
rized users on the frequency.

Earlier burst and latch tone systems sent
only a few seconds of CTCSS tone when
the transmitter was first keyed. The receiv-
er latched open at this short burst, then
waited for the carrier to drop before
squelching. These systems are prone to
some unique problems. An intermod prod-
uct may be covered during an active sig-
nal, but then appear after the transmitter
unkeys, holding the receiver open. Certain
interference or intermod conditions could
squelch the receiver, possibly cutting off
a reporter in mid-sentence. Because the
CTCSS tone isn’t retransmitted until the
transmitter is released and rekeyed, the
live report could suddenly be dead.

The burst and latch system made it pos-
sible to eliminate the notch filter in the re-
ceiver audio passband {required to remove
the low-frequency CTCSS tone). Modern
parametric equalizers can form a narrow
notch, and can also provide other audio
shaping at low cost.

2-way diplomacy

If another legitimate signal is causing an
intermod problem, diplomacy is of su-
preme importance. A newcomer on a
nearby channel who inadvertently
chooses the same CTCSS frequency as
yours should be convinced of the benefits
of changing to another, because interfer-
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TDRS -NASA's
Switchboard in the Sky

. 3

Limited Edition Prints
Available on Request

The drama of the TDRS pro-
gram is captured in an origi-
nal painting by well-known artist
Ron Finger commissioned by The
Winsted Corporation.

We are pleased to offer free
commemorative prints of this
painting, signed by the artist and
individually numbered. The full
color prints are 17" x 14 suitable
for framing.

You can order your free print by
calling us toll-free at 800-447-2257,
or by mailing the coupon below.
With vour complimentary print
we'll include a brochure describ-
ing the development of the TDRS
System and our current catalog of
Video Support Systems and Furni-
ture. Please allow 4-6 weeks for
delivery.

Please send g
me a LIMITED
EDITION =2
PRINT of the 4 g
painting e
TORS...
NASA's Switchboard in the Sky
Name R
Title S
Company .
Address ___ I —
City R _
State Zip

THE WINSTED CORPORATICN

10901 Hampshire Ave. So.
Minneapolis, MN 55438
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Combining analog and digital for cost savings

By Allan Lamberti

A little-explored option in short-haul
video transmission is to mix analog and
digital systems. This gives the facility the
simplicity and low cost of analog today.
yet preserves the advantages of digital
where it is appropriate for the present
and future.

Lambenrti is vice president, sales and marketing.

Microwave Networks, Houston.

Cost advantage

The principle advantage of mixing
analog and digital technologies is low-
er equipment cost. By integrating an
analog video radio and a digital DS3 ra-
dio into one 23GHz system, users may
be able to eliminate the codecs used on
either end of a short-haul digital link.
This can save more than 30% of the cost.
{Of course, the radios chosen must have

The Digital Audio
Cart Machine

ecple like the sound i
of Digital Audio. L Cairt L 4 1
ONCTTAL LD FTCORON l - - ]

It's revolutionized the
way listeners respond to
radio. Teday, 360 Systems’
DigiCart brings consistently
great sound to spots and
ID’s too

DigiCart delivers the
production values of an ex
pensive workstation in a
cart-sized format Searnless
back-to-back cuts. Smooth
fades. Fast and precise editing
Your production people will appreciate its ease of
operation the first time they use it.

But the best reason to go digital is
for quality, and DigiCart delivers on
every count. Rugged Bernoulli cartridges
[ with a ten-year field track record. Dolby
AC-2 data compressicn that puts
six times more audio on every
disk. Optional hard disks by

Hewlett-Packard, with a i ® ® ™
250,000 hour MTBF figure. And
premium audio specs that leave - gl
every other cart machine in the
dust.
At $3,995 DigiCart is the
most cost effective record-play
g
by

~ NN\ :
S™C NN -

stereo cart machine on the

market today And it's also the

best sounding one ever made

Call us today for a brochure on

how DigiCart can bring an even 18740 Oxnard Street, Tarzana, California 91356 US.A
better on-air sound to your Telephone (818) 342-3127 « Fax (818) 342-4372
station

Bernou rademark of fomega C Dolby and Hewet-PaCkatd 208mArkS ¢ P
¢ Copyr 992 by 360 Systems. artis made ntne US &
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RF heads that are capable of carrying
either analog or digital signals.)

For example. one customer recently
requested a proposal for two channels
of simplex video plus a DS3 duplex iink
over a single path. The customer or-
dered four 23GHz radios {two for data,
two for video) and four video codecs.
The requested proposal was generated,
but an alternate plan using a mixed ana-
log/digital solution was also presented.
The potential cost savings was almost
$150.000 on $500.000, with the proba-
bility of improved video quality.

Combining digital and analog trans-
mitters in the same unit also saves mon-
ey in installation, because it uses a sin-
gle antenna and mounting structure, as
well as minimizes waveguide and ca-
bling needs.

Short-haul analog video transmission
can also edge out digital in linking a re-
mote site to a digital central office. To
avoid the cost of on-site digital codecs,
digital phone services or negotiating

The principle
advantage of
mixing analog
and digital
technologies is
lower equipment
cost.

right-of-ways for fiber, many companies
set up a short-haul analog video micro-
wave link that connects them directly
to the central office.

Another analog advantage is not tech-
nical, but regulatory. Despite an increase
in the number of local digital circuits
offered by the telephone companies and
others in the last several years, local dig-
ital network tariffs are often much
higher. Instaliation time for digital may
also be longer.

Digital quality?

Generally, digitat codecs work best in
long-haul applications, or when the sig-
nal is manipulated many times and must
be switched to different locations. For
shorter links — two to three microwave
hops — microwave-based analog/digital
video combinations may be more cost-
effective.

Digital systems are able to carry traf-
fic indefinite distances without degrad-
ing quality. However, quantization errors
often extract a penalty on the way into
and out of the digital domain. Few of to-
day’s codecs are truly RS-250 quality.

Furthermore, the data-compression
systems used to cram the video signal
into the digital pipeline may take a toll
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Engineers and Producers Agree
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Dependability of Maxell.

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

it's all on your shoulders. 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 giorious sound, the brilliant
image and the superior specs you must have when your reputation is on the line

maxeill.

Maxell Corporation of America, 22-08 Route 208, Fair Lawn, NJ 07410, 1-800-533-2836,

Maxell Corp. of America
Circle (35) on Reply Card o '


www.americanradiohistory.com

\ S

QUALITY CONSIDERATIONS

(for video through codecs at various data rates)

Compression Ratio High

1,200:1

Picture Degradation

-Price_(1 Codec)

56Kbps—112Kbps (DSO)

~ Audio Quality Provided| Voice grade 3kHz

1 $30,000—$50,000

=
' Medium

1.544Mbps (T1)

* Significant loss of resolution | ¢ Loss of resolution | Close to RS-250B/C | Imperceptible

* Jerkiness

= Significant motion
deterioration

* Chroma smearing |

s Blocking
s Edge crawl!

Voice grade 3kHz
(7kHz optional)

$25,000—5$45,000

Low
60:1 31
45Mbps (T3)

. andc;ast quality [ CE—quaIity available
* Multiple audio
channels

1 $15,000—s40,000

None
11
100+Mbps

| $5,000—$15,000

Tahle 1. The price of digital transmission hardware, such as codecs, generally increases with the amount of compression used, However,
as compression increases, quality tends to suffer.

on quality. High digital compression ra-
tios can resull in significant loss of res-
olution, blocking and motion deteriora-
lion (jerkiness). Usually, the picture and
sound quality are unacceptable at the
high end of the compression spectrum,
and the bit rate bandwidth requirements
are unacceptable al the low end. (See
Table 1.)

Analog pluses

Frequency-modulated (FM) analog sys-
tems can provide a high-quality video
signal. In commercial use, high-quality
FM analog microwave radios can pro-
vide a signal-to-noise ratio of 70dB or
better, with minimal differential gain and
phase degradation.

Another plus for analog is that it is

well understood. The broadeast TV in-
dustry possesses more than 50 years of
experience in dealing with analog TV
signals. Although the migration toward
digital remains steady, the standardiza-
tion of digital video transmission systems
is far from complete.

Standardization emerging

Throughout the 1980s, codec manu-
facturers developed their technology
and equipment independent of stan-
dardization. Each relied on its own ex-
clusive algorithm for compression, trans-
mission and display of digitized video.
Because no widely accepted standard
existed, various brands of codecs could
not communicate (or interoperate) with
one another. Most of the focus was on

low bit-rate codecs. because business
conferencing seemed to be the moslt via-
ble marketplace.

Today, however, a standard has
emerged: CCITT H.26t. The standard
contains a definition of the algorithm
that describes the process by which vid-
€o is compressed and coded.

Manufacturers have come to realize
that equipment interchangeability is a
selling point. But until there is full com-
pliance with standards and equipment
prices tumble with volume, analog trans-
mission systems will likely continue to
remain a cost-effective choice.

In times of economic uncertainty, the
safest route may be to use a less expen-
sive, expandabie analog system that will
support a digital future.

ence of this type may go both directions.
Sometimes, a swap of frequencies be-
tween two users may henefit hoth.

Itinerant users in town to cover a cer-

tain event can cause real problems. Most
reputable organizations have started
checking with the SBE frequency coordi-

nator in the area they plan to visit. The
coordinators perform an invaluable serv-
ice in preventing spectrum collisions. The
National Association of Business and
Educational Radio (NABER) coordinates
most land mobile radio systems. Although
these do not operate in the RPU bands,

they operate near them. and present an
intermod potential.

Two urgent points arise here. Even
though many stations may not require i-
censing under the 720 hours-per-year rule,
it is false economy not to license your
RPU. If someone pops up on your frequen-

Maost batteries and chargers are out of touch.
The ability of a battery to accept or reject charge is critically dependant on
the very factors that conventional chargers cannot see.

This critical communication or “interaction” between battery and charger
is the technological key to the Anton/Bauer INTERACTIVE™ Battery

Systems.

Only Anton/Bauer Logic Series® batteries and chargers can communicate
the vital signs of the battery. With this information the charger determines
the optimal charge routine for each battery under the prevailing

conditions.

The new Logic Serles® DIGITAL battery now expands communication to
the camera. Through a special INTERACTIVE circuit, developed with the
cooperation of major camera manufacturers, the built in microprocessor in
each DIGITAL battery communicates remaining battery capacity directiy to a

display in the viewfinder of many new cameras.

Today'’s technology in video power.....

The quality standard of the video industry

For your FREE guide to portable power and lighting systems cali 1-800-422-3473 or fax (203) 929-9935
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WE DO IT YOUR WAY

DIGITAL

Model 5860D Waveform Monitor and
Model 411D Sync/Test Generator handle
both serial and parallel 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.

COMPONENT v

Model 5100 four-channel
component/composite Waveform
Monitor operates in Betacam, MIl, 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.

COMPOSITE Model 5130 Picture Monitor. The Model 411

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
I EAE R 380 Oser Avenue, Hauppauge, New Yark 11788
1 800 645'5104 FOR PROFESSIONALS WHO KNOW Regional Offices: Chicage, Dallas, Los Angeles, Atianta
In NY, 516 231-6900 THE DIFFERENCE n Canada cal Omnitronix Lid.. 416 828-6221

Circle (45) on reply card for product information only
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The only certainty about the future is that things will change ... the economy,
technology, styles that dictate your business. That’s why Graham-Patten Systems
designed the D/ESAM with virtual flexibility ... to deliver what’s needed today
and adapt to changes in the future.

B The D/ESAM (Digital £dit Suite Audio Mixer) B Compact packaging allows the D/ESAM to fit
handles digital and analog audio together, and into the most crowded spaces giving editors
can be easily reconfigured or upgraded to a clear view of the panel and easy access
accommodate your changing needs. to the controls.

® D/MEM memory offers a wide range of storage
and transfer capabilities. It's designed to be
compatible with the various methods used by
edit controllers to handle switcher set ups.

B DATS (Digital Audio Transmission System) lets
you distribute digital audio throughout your
facility over coax. An affordable solution to an

B A virtual input matrix lets you define how
audio signals are used, eliminating the need
for hardwired patch bays and routing.

B Like all Graham-Patten mixers, the D/ESAM
operates with any edit controller using
ESAM |l protocol.

B The O/ESAM is designed specifically for ‘
videotape editing. Switcher-like styling o _ emerging problem.
makes it iNLUItive Lo 0perate for any tyPe e iimiier schieennns. FOF more information contact Graham-Patten
of work from off-line to auto assembly. in Enginecring Deselopment  Systems at 800-422-6662
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Stations take advantage of any high spot to
mount RPU and 2-way antennas. This can set
the stage for intermod problems.

¢y, you hardly have a case if you are un-
licensed. Furthermore, check with your
frequency coordinator to make certain the
information on file about your operation
is accurate. The Sociely of Broadcast En-
gineers {SBE) has created this free volun-
teer service, but it is only as good as the
data available.

Happy neighbors
The timing of intermod problems give
some clues about their source. If it hap-
pens for three straight hours on a Satur-

D/ ESAM 800
Digital Edit Suite Andio Mixer

day, odds are it's another station’s remote.
An intermittent 9-t0-5 problem may indi-
cate it comes from a business or munici-
pal 2-way system.

Detected audio may also provide clues.
If you can catch the morse code identifi-
er or voice clues, you can usually track
down the offender.

One frequent source is spurious emis-
sions from 2-way systems. A spur will pop
up and waltz up or down the band, possi-
bly right across your frequency. Without
a service monitor, this is virtually impos-
sible to trace.

Some 2-ways are capable of generating
spurs that drift in frequency while the
main carrier stays on frequency. Because
the radio still works, the user may never
suspect it is causing a problem. Don't be
surprised if your first call is greeted with
suspicious hostility. Remember, that per-
son's radio is still working. Help him un-
derstand you are keeping him out of trou-
ble with the FCC. This point usually eases
tensions. Offer to cooperate with the 2-way
shop to help everybody.

If you gel no satisfaction, entist the FCC's
help. Again, the importance of a license
for your RPU is evident. You'll receive
much more support if someone is inter-
fering with a licensed station. The more
precise details you can provide the FCC,

o)

the more readily it can help.

No one simple answer will cure all in-
termodulation or interference problems
on RPU bands. Careful attention to details
and the proper tools will help keep the
neighbors happy on frequency bands with
no elbow room to spare.
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The transmitter system is the largest power consumer at a radio station. Maintaining its opera-
tion in a clean and efficient manner can resull in significant monetary savings over time. {Courte-
sy of KLSI-FM, Kansas City, MO.)

wait until the filter is shrouded in dust. If
you can see accumulation of dirt on the
filter, then the filter's efficiency is re-
stricted. You might increase airflow and
filtering by replacing your original air
filters with pleated disposable ones. Pleat-
ed air filters offer more passage area (and
catch smaller particles) than metal or
household fiber-type air filters.

4. 'Transmitter tuning for maximum effi-
ciency should be checked often. More im-
portantly, the maximume-efficiency goal
must be understood by the person doing
the tuning. FM transmitters should gener-
ally be tuned for best efficiency first, then
tweaked for lowest incidental AM noise.
FM transmitters using tetrode tubes must
be tuned with the proper relationships of
PA tuning, PA loading, screen grid voltage
and bias voltage. Experimenting with
ditferent levels of screen grid voltage and
PA loading should reveal a best-efficiency
operating range. Proper PA tuning is of-
ten most accurate when peaking the PA
screen grid current while adjusting PA
tuning.

AM transmitters vary widely in their
tuning procedures for best efficiency. One
area of common deficiency, however, is a
poor match to the transmission line at the
station’s antenna tuning unit (ATU). If 500
transmission line of any appreciable length
is being used, a reasonable impedance
match at the ATU’s input should exist.
Otherwise, reflected power will reduce
your base current and increase transmit-
ter power consumption in making up for
the loss.

5. Proper filament voltage management

will yield short-term and long-term sav-
ings. If a typical large power tube rated

May 1992

at 7.0 filament volts can be operated at
6.4 filament volts, you're saving more than
200W of power, or more than $10 per
month in electricity costs. You can also in-
crease the life of a typical power tube from
200% to 300% by such filament-voltage
management.

Another area of energy savings may
come from your air conditioner. Some sta-
tions keep their transmitter building con-
siderably air-cooled during the summer
months, using copious amounts of electric-
ity in the process. If you're accustomed to
keeping your air-conditioned building at
80°F, you may consider setting the ther-
mostat at 85°F or 90°F. Most electronic
equipment will still work well in an am-
bient temperature of 105°F. If proper air-
flow and exhaust handling is in place for
your transmitter, then these somewhat
higher intake temperatures can be toler-
ated. Running other (convection-cooled)
hardware at higher ambient air tempera-
tures during hot weather is only possible
if adequate airflow exists around equip-
ment. If possible, leave one or two rack
spaces open between rack-mounted
devices.

In many parts of the United States, ade-
quate ventilation at the transmitter site
may be possible by using forced airilow
without air conditioning. An adequate
forced-air system will use a squirrel-cage
blower inside the filter housing to push
filtered air into the transmitter building
faster than exhaust air is being released.
For example, if your transmitter exhausts
1,000 cubic feet per minute (cfm) out of
the building, your blower should put
1,200cfm to 1,500cfm of filtered air into
the building. This difference will create
positive pressure and keep dust from en-
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tering through cracks and holes.

A squirrel-cage blower that is capable
of maintaining positive static pressure is
required here — a fan-style blower won't
work well. Place the intake blower/filter
housing on the north side of the building
to draw in the coolest air. A well-designed
system such as this will result in lower
electric bills than an air-conditioned sys-
tem. If maintained, it will reduce the dust
and dirt accumulation that results from a
negatively pressurized building, and there-
by reduce long-term maintenance costs.

When inspecting your transmitter site
during the day, check that the photocell
controls for the tower and security lights
are working properly. If your tower has
two levels of red beacons and two levels
of obstruction lights, and the lights are
burning 24 hours per day instead of 12
hours, you'll be spending approximately
$70 extra per month (on average) for elec-
tricity.

Some other preventive maintenance can
also render savings from damage that it
may circumvent. Keep undesirable insects.
rodents and reptiles out by careful use of
pesticides and traps. Moth balls are an in-
expensive and relatively effective deter-
rent to most pests. Scatter a few moth balls
in building corners, in equipment racks
and on shelves. Ultrasonic pest elimina-
tors may also prove worthwhile.

Telephone service

Check with your station’s bookkeeper to
see what types of phone service you're
paying for at the transmitter site. You may
find old circuits that are no longer needed,
but still being paid for.

If you have a dial-up line at the trans-
mitter site, look into having it changed to
measured service. Many phone companies
offer this service for low-usage installa-
tions to commercial and residential cus-
tomers. If you rarely use your transmitter

If your request lines
are used only for
inbound calls, you

may save money by

switching to measured
service.

phone for outbound calls, measured serv-
ice will save you several dollars per month.

Some transmitter sites have more than
one dial-up remote-controlled device.
Traditionally, these each required a sepa-
rate phone line at the site for individual
access. But now, telephone companies in
many areas offer so-called distinctive ring-
ing service (marketed as RingMaster, Cus-
tom Ringing, IdentaRing, or under other
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Imagine.
You can give your studio clients a CD
reference of the day’s work. You can compile
commercial spots on compact disc. You can
build your own CD-quality sound effects library.
The YPDRG601 makes it all possible. It is the
Yamaha Professional Compact Disc Recorder.
And it lets you record onto compact disc with the
ease and flexibility of recording onto cassette.
The YPDRG601 lets you interrupt

recording whenever you want. Its the

only CD recorder that allows you to play
an unfinished disc, asis, on any standard
A compact disc player. And
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When the little door opens,
a world opens with it.

to go back and add to a partially recorded disc.
Just load the disc and continue recording.

The YPDRG601 can accept multiple analog
and digital formats. It provides control ports that
enable hands-free recording from professional R-
DATs and audio sources with timecode. And
you'll be pleased to learn that the YPDRG601 is as
affordable as it is flexible.

Call Yamaha at 1-800-395-1313, ext. 300, for

more information about the exciting

YPDR601 and the entire line of Yamaha
Digital To Digital products.

Isn't it amazing what one little door
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names), which can be adapted to allow a
single physical line at the site to access
multiple dial-up devices. Typically, up to
four different ring patterns can be accom-
modated on a single incoming line, each
activated by dialing a different number
from the calling site. A box installed at the
transmitter site detects which ring pattern
is coming in and directs a call to the ap-
propriate device. For example, 555-2000
could be your dial-up remote-control unit;
555-2001 could be your phone-accessed
modulation monitor; and 555-2002 could
ring a real telephone, and so on. Distinc-
tive ringing service is usually less than $4
per month per additional phone number.
A ring-pattern detector/switcher is less
than $150.

For transmitter sites with difficult or ex-
pensive telephone service installations,
some other options exist. A fixed cellular
phone will often work from a hard-to-
access site, especially when the phone is
outfitted with a yagi antenna aimed at the
nearest cell site, Adapters are available for
interfacing a cellular phone to any remote-
controllable device designed for regular
wired telephone hookup. The interface
will produce a ring voltage when called
and will produce a dial tone for placing
automated outbound calls.

Another option for remote control and
staff communications involves the instal-
lation of a UHF-band repeater at the trans-
mitter site. Most dial-up remote-control
systems can be interfaced to such a repeat-
er and, with password access, meter read-
ings and transmitter control functions can
be acquired from a walkie-talkie or a base
station. This type of system is currently
in use at stations where neither wired nor
cellular service is available at any price.

If your remote control uses dedicated
control loops or circuits, check to see if
a less costly burglar alarm circuit might
be available. Many stations are still pay-
ing for broadcast or conditioned circuits
when a simple, unconditioned DC pair will
suffice for remote-control operation. Long-
term savings may also be obtained by
replacing your old remote control with a
dial-up unit that doesn't require a dedicat-
ed circuit. Often, the expenditure for the
new dial-up remote-control hardware can
be quickly amortized by telco cost
reductions.

Another area primed for cost savings is
the phone service at your studios. If your
request lines are used only for inbound
calls, you may save money by switching
to measured service. With most telephone
operating companies, measured service is
only billed on local outbound calls. There-
fore, any phone lines used exclusively for
incoming requests should be the minimum
bill each month with measured service.

Also, look into which local phone serv-
ice options might work best for your size
and type of business operation. Stations
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with many lines may end up paying less
per month by using Centrex or a similar
PBX-like service provided by your local
phone company. Small stations may save
money by removing hunting lines and opt-
ing for call waiting or similar services.
However, before doing so, consider the
possible adverse effects on others’ percep-
tions of your operation. You may also con-
sider distinctive ringing service to obtain
virtual distinct numbers on a single incom-
ing line for various phone-interfaced
devices at your station {fax machine, com-
puter modem, ENG/frequency-extender
line, and so forth). Remember that this
technique works only for low-use items.
A listener-response fax machine and a
call-in weather line would not coexist well
on such a service.

More preventive maintenance
cost savings
Just as they are at the transmitter site,
dirt and dust are also the enemies of elec-
tronic equipment at the studio. Changing
the filters in your studio HVAC system on
a regular basis will result in better long-

Engineers shouldn’t
try to perform tasks
that they are not
trained to do, and for
which they don’t have
the proper tools.

term equipment performance and lower
maintenance costs. If operators are still
smoking in control rooms, consider ban-
ning this practice. Cigarette smoke near
cart machines, CD players, computers and
tape decks is notoriously destructive, and
could require thousands of dollars in
equipment replacement.

Some stations are using consumer-grade
equipment as on-air or production room
sources. The most common are CD play-
ers and cassette decks intended for home
use, Purchasing and using such devices in-
stead of their professional or broadcast-
quality counterparts can indeed result in
cost savings. In terms of servicing, how-
ever, it is often cheaper and more prudent
to purchase a new unit rather than to re-
pair the old one. Keep this in mind when
budgeting for such items. For most con-
sumer electronic items, service manuals
and parts are troublesome and time con-
suming to obtain. It is possible to spend
two hours in labor obtaining a $10 serv-
ice manual and a $2 plastic part — hard-
ly efficient use of engineering time.

Do it right the first time

When new equipment is purchased and
installed, verifying that it is installed and

wWWwWWw.americanradiohistorv.com

used correctly will maximize its value and
thereby minimize its overall cost. Using in-
ept or inexperienced technical personnel
rarely results in any cost savings. Stations
that employ the services of a local 2-way
radio, TV or CB repair shop to install or
repair broadcast equipment must often
pay again to have the work done correct-
ly by a qualified broadcast engineer.

Correspondingly, chief and contract en-
gineers shouldn't try to perform tasks that
they are not trained to do, and for which
they don’t have the proper tools. It is of-
ten less expensive to hire a qualified
professional to get a certain job done than
to attempt it yourself and fail. Tasks, such
as tower work, transmitter moving, plumb-
ing and even repair of certain hardware,
can sometimes be best {and most cost-
effectively) done by professionals in their
respective fields.

The practices mentioned here, and
others that you develop yourself along
these lines, will invariably show up in im-
provements to the station’s bottom line.
This kind of partnership between manage-
ment and engineering will forge the prop-
er relations that every radio station (and
its staff) requires for survival in the 1990s
and beyond. [
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It’s everything you told us you wanted in a portable test signal generator.
Accurate. Lightweight. Battery or AC powered. American-made. And very
affordable. The new BTG-100 from Videotek even lets you generate up to
20 alphanumeric characters for source ID. Whether you’re setting up equip-
ment or tracking cdlown a problem, you’ll find it an ™
indispensible tool to have. Call us today to find out more about the VIPEOTEK
BTG-100. Another technological innovation from Videotek. irst, we listen.

243 Shoemaker Road, Pottstown, PA 19464 1 (800) 800-5719 (215) 327-2292 Fax: (215) 327-9295
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RF technology update

Selecting the best transmitter design for your station is

not an easy process.

By Don Massa

The Bottom Line

Next to personnel costs, the
electric bill for your tranismit-
ter (especially if it's UHF) can
be one of the biggest factors
that affects your station’s
profitability. Because these
costs can be accurately de-
termined, you have the op-
portunity to know in advance
what effect a particular trans-
mitter will have on your
monthly cash fow. The diffi-
culty is usually taking into
careful consideration each of
the technical factors involved.
This article will help the non-
technical manager understand
which parameters to identify
and where trade-offs in types
of technology can be made
without affecting the quality
of your product.

Massa i1s director of marketing for TTC, Denver.
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The sophisticated technology used by
broadcasters to deliver their programs,
whether directly to the home or to cable
head-ends or satellite uplinks, has in-
creased considerably over the past three
years. Even so, broadcasters still rely on
RF transmission to relay their program-
ming to the audience. Because the cost of
electricity continues to escalate, the use
of efficient and cost-effective transmitters
can be critical to a station’s cash flow.

Let’s look more closely at some of the
types of RF technology used in today’s TV
transmitter. Multiple choices are available,
each with its own advantages. Often, the
issue that the engineer and manager face
when purchasing a new transmitter isn't
what brand to buy, but what RF technol-
ogy is best suited for the station. We'll look
first at solid-state technology.

Solid-state technology

Transistor manufacturers continue to im-
prove the power-handling capabilities of
their products and reduce their costs. Be-
cause the 80W to 150W power-handling
capability of a single RF device cannot be-
gin to approach that of a single tube, high
power outputs are achieved by paralleling
multiple devices. Cost and efficiency are
directly related to the number of RF
devices in the transmitter. Cost is a fairly
linear function: the more devices. the
more it costs.

Efficiency is a more complex relation-
ship. It is a function of the total number
of devices, the number of cascaded
devices and/or stages, and the amplifica-
tion class used by the transmitter. If the
efficiency of a single device is some num-
ber x, the overall efficiency of a transmit-
ter in which those devices are in parallel
will also be x. This assumes that as devices
are added and power requirements in-
crease, power supply efficiency remains
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constant. This may or may not always be
a valid assumption.

However. when devices are cascaded,
overall efficiency becomes x", where n is
the number of cascaded stages. Because
the efficiency of a single device is less than
1, overall efficiency decreases exponential-
ly. Thus, the challenge is to improve
power-handling capability and device ef-
ficiency. As amplification capability is im-
proved, fewer amplification stages will be
required for a given output. The improve-
ment in overall efficiency, therefore, would
be exponential. And as efficiency of in-
dividual devices improves, this can have
a magnified effect as the value of n
decreases and the value of x approaches
(but never reaches) unity. Efficiency is also
affected, usually to a lesser degree, by de-
vice cooling requirements and the power
necessary to run fans and blowers.

Class of operation has a distinct affect
on transmitter efficiency. The price for the
linearity of Class A amplification is fairly
high in terms of efficiency. Because most
VHF transmitters use metal oxide semi-
conductor, field-effect transistor (MOSFET)
power amplifiers, Class A or AB is gener-
ally used.

UHF options

For the most part, the attention given
to UHF transmitters has focused on in-
creasing its efficiency. As electricity costs
approach — and in many areas exceed —
$0.07 per kilowatt hour, transmitter effi-
ciency becomes an increasingly important
topic.

In UHF, the choice of transmitter tech-
nologies has been expanded from conven-
tional klystrons to tetrodes, multistage-
depressed collector (depressed collector)
klystrons. inductive output tubes (10T) and
solid-state. Often, the choice of which
technology is right for a particular facili-
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Figure 1. The overall efficiency of a solid-state amplifier is based in prart on the number of devices

and how they are interconnected. 7
— I

FOR DEVICES WITH EFFICIENCY "x"
FEEDING A COMBINER WITH EFFICIENCY
"y,” OVERALL EFFICIENCY IS xy AND IS
yx" FOR CASCADED STAGES FEEDING A
COMBINER.

ly is10t always easy or simple. Let's ex-
amie the state of the art in UHF amplifi-
cati technologies, the advantages each
techiology has to offer and some possi-
ble Jrawbacks.

Klystrons

To ay. when klystrons are discussed. it
is gererally understood to mean pulsed
klys' ons. Pulsing is a way to reduce the
bea.1 power in the klystron during blank-
INg nd active picture times and increase
it diring sync puises. By reducing power
con' ynption during the blanking and vid-
eo. fficiency is greatly increased over
non .ulsed klystrons. Pulsed Kklystrons
hav been used for UHF power amplifica-
tiol for many years.

K ystrons offer broadcasters several ad-
val ages. First. they are familiar to UHF
engneers. Second. they provide high gain
wit) good tube life. Unfortunately. klys-
tro: s are not highly efficient devices.

Eificiency ratings for UHF transinitters
are often expressed as figure of merit
(FCM). If you spend time researching the
literature on TV transmitters, you will dis-
cover that several different methods are
uséq to derive FOM. Whichever method
you choose, be sure you use the same one
in your transmitter comparisons.

For our purposes. FOM will be defined

[
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FOMrt=visual output power +aural power

total average input power

Where:

¢ FOMy = figure of merit for total output
in percent

¢ Visual output power = power in watts
at peak sync

¢ Aural power = CW aural power

¢ Total average input power = average
main AC line input to the transmitter.

Using this method, the FOM for a typi-
cal klystron transmitter will have a range
of 35% to 50%, depending on whether the
klystrons are used in a combined or sep-
arate visual/aural configuration.

Klystrons are high-gain devices, and out-
put power levels of up to 60kW from a sin-
gle tube are available. Klystrons are usual-
ly used in diplexed (separate visual/aural)
operation because their non-linear trans-
fer characteristic makes it difficult to adapt
them to combined operation. The pres-
ence of a continuous audio signal effec-
tively eliminates the ability to pulse the
tube, which further reduces efficiency.
However, an important advantage of con-
ventional klystrons is that they can be ex-
pected to last approximately 30,000 hours
with reasonable care.

Depressed collector klystrons
In an effort to improve klystron efficien-

hnology
oadcastin

cy, the multistage-depressed collector klys-
tron was developed. Unlike electronsin a
conventional tube, which vary the tube’s
output as they arrive on the plate of the
tube, electrons in a klystron do their work
on their way to the collector or plate.
Many of them arrive at the collector with
excess energy. High potential energy
differences between electrons and the col-
lector indicate that energy has been ex-
pended by the transmitter to raise the
energy level of the electrons. Because the
electrons delivered what energy they
could to the RF collector, what remains is
essentially kinetic energy. This energy is
converted (and wasted) as heat when the
electrons strike the collector. By provid-
ing multiple collectors at different nega-
tive potentials (depressed potentials rela-
tive to the anode which is at ground), the
depressed collector klystron reduces the
difference in energy potential between re-
maining electrons in the beam and the
multiple collectors. More of the electrons
return to the beam supply, making the
tube more efficient. Using the formula
shown earlier for FOM, you can expect the
figure of merit for a depressed collector
klystron transmitter to be 75% to 83%,
with 80% being typical.

Furthermore, because there is less heat
to dissipate from the collector, air cooling
becomes a realistic possibility for power
levels as high as 30kW. This can mean sig-

Howe

® Up to 50% power saving
compared with
conventional klystrons

® Compact, easy handling

@ Simple to install, tune
and operate

® Tunes over Bands IV
and V with single tube
and circuit

@ Efficient operation 15 to 60kW

® Collector cooling water or air

TO ENSURE
COST EFFECTIVE
OPERATION

Subsidiary of the General Eledric Company ple of England SF@C

nificant savings in acquisition costs, be-
cause liquid cooling requirements for
depressed collector klystrons are quite
stringent and add greatly to the transmit-
ter's complexity and cost.

Klystrodes™ and 10Ts

The Klystrode™ and IOT are similar
devices whose heritage is based on the
best characteristics of the klystron and te-
trode tube. The klystron is known for
providing good reliability and power-
handling capability, while the tetrode pro-
vides an efficient design scheme with
modulation taking place at the grid. This
reduces the problems caused by the long
drift space required to produce dense
modulation in other designs.

Unlike a pure klystron, which modulates
the velocity of an electron beam, the Klys-
trode™ and [OT modulate the density of
the electron beam much the way a tetrode
does. The tube uses a high beam voltage
potential, approximately 32kV. This high
beam voltage allows beam current to be
reduced. This, coupled with the reduced
grid transit time losses, results in a highly
efficient amplifier. Figures of merit for 10T
transmitter facilities approach 72% in the
separate amplification mode and 80% in
combined amplification.

These tubes can be air cooled up to ap-
proximately 40kW. Above 40kW, water
cooling is generally required. However,

B!
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with these tubes, direct glycol cooling can
be used because the collector is at ground
potential. This avoids the complexity and
maintenance considerations associated
with depressed collector klystrons. Be-
cause of the high efficiencies available in
combined operation and the relative sim-
plicity of the transmitter system required,
use of these tubes can result in an excep-
tionally cost-effective transmitter at most
power levels.

Problems with early designs included
grid contamination, but these have been
largely resolved. Currently, 58 Klys-

L

trode™ tubes are in service and 38 10T
tubes are in or scheduled to be in service.

Tetrodes

For many years, tetrodes have been an.

accepted form of amplification of VHF sig-
nals. However, problems were encoun-
tered in attempting to adapt the tetrode
to use at UHF frequencies. Those same
laws of physics that were encountered be-
fore dictated that all of the elements in the
tube had to be reduced in size, cor-
responding to the smaller wavelengths of
UHF. But, as surfaces decrease in size,

Start Routing D2 for Less Than §6,000,
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|
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power handling and heat dissipation be-
come more difficult. Also, as the size of
the tube shrinks, the delicate control grid
is moved closer to the hot cathode. This
can cause additional problems, such as
warping of the grid, secondary emissions
from the grid and mechanical fragility. The
development of control grids made of
pyrolytic graphite and new cooling
methods have given tetrodes a second
wind. Today, UHF tetrodes capable of
30kW operation are available.

One less desirable characteristic of the
tetrode, compared to other technologies,
is its relatively short life, low gain and
more delicate nature. Although klystrons,
depressed collector klystrons and [OT
tubes can be expected to last from 20,000
to 30,000 hours with reasonable care, ex-
perience has shown that with reasonable
care, tetrodes can be expected to last ap-
proximately 15,000 hours. Tetrodes also
require careful attention to their opera-
tion. Inattention, improper adjustment and
carelessness can result in greatly reduced
tube life.

Using the previous formula, the tetrode
transmitter's FOM ranges from approxi-
mately 25% to 30%. Typical figures of
merit are 28% in combined amplification
and 27% in separate amplification serv-
ice. These efficiencies are low compared
to other tube technologies. However, you
will soon see that they are higher than
solid-state designs.

Solid-state

Solid-state devices for UHF operation
have many of the same advantages and
disadvantages as when used in VHF. How-
ever, some differences do exist. At UHF
frequencies. junction capacitance becomes
a significant factor and tends to limit
power-handling capability. UHF transistors
are limited to approximately 80W to 150W
per device. The relatively high cost of
solid-state transmitters and their compara-
tively low efficiencies, especially at pow-
er levels above 5kW to 10kW, have inhibit-
ed their market acceptance.

Nevertheless, solid-state does have some
redeeming qualities. One important ad-
vantage of solid-state transmitters is their
soft failure mode. This is the ability of the
transmitter to remain on the air if one de-
vice fails. Because a solid-state transmit-
ter relies on many small amplifiers, fail-
ure of a single {(or even several) device
should not take the station off the air. Un-
like in a single-tube transmitter, where de-
vice failure is catastrophic.

Compared to a tube-type transmitter
with a single output device, a solid-state
transmitter has n output devices, where
n is the number of transistors that are
paralleled to develop the output power.
Failure of the single output device in a
tube transmitter reduces output power by
1/1 or 100%. Failure of a single output de-

Continued on page 86
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Acoustics for bro adcast
engineers

There’s still no substitute for good acoustical

performance.

By Eric Neil Angevine, P.E.

The Bottom Line

The limiting factor to most
facilities’ audio performance
is their acoustical design. Stu-
dio acoustics affect the sound
of locally originated pro-
grams, while control room
acoustics determine how well
operators will hear program
audio. Weakness in either
area is tantamount to money
thrown away: It prevents the
full value of a facility'’s audio
equipment from being fully
realized. Avoid such costly
mistakes by calling in acousti-
cal experts when designing or
rebuilding facilities. Mean-
while, some basic knowledge
of acoustical matters may
come in handy.

$

Angevine, BE’s tachnical consultant on broadcast acous-
ucs, is associate professor of architecture at Oklahoma State
Umiversity, Stillwater, OK.

Broadcast Engineering May 1992

A broadcaster’s finished product has
only one property that the consumer can
rate objectively — signal quality. Each
member of the broadcast audience will
have an opinion about programming qual-
ity, broadcasters' personalities and so on,
but deterioration of audio or video signals
is painfully and nearly universally obvious.

Video difficulties are usually caused
electronically, but the primary deter-
minant of audio quality is often acousti-
cal in nature. Even the best state-of-the-
art production electronics cannot compen-
sate for poor acoustics. Therefore, proper
acoustical conditions — and an under-
standing of the physical properties of
acoustics as they relate to microphone us-
age in such spaces — are indispensable in-
itial steps to good audio program quality.

Good broadcast studio acoustics have
developed only recently. In the past, most
architects and contractors learned about
the special needs of studio acoustics and
noise control only through experience.
More often than not, the studio owners
were lucky if the resulting acoustics were
merely acceptable.

Much was learned in the intervening
years, often leading to audible improve-
ments, although in many cases architects
and builders didn't know precisely why.
Common beliefs about architectural acous-
tics were frequently erroneous, and occa-
sionally created problems. (See “Exposing
Acoustical Myths," March 1992.)

Architectural acoustics is a science and
an art, and good facilities result from a
proper blending of those components. A
knowledge of the basic principles of ar-
chitectural acoustics will help the broad-
caster to set realistic goals in facility plan-
ning, and assess the competence of
prospective architects and contractors.

Two separate areas of architectural
acoustics must be addressed in the design
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of any building: isolation from exterior
sound, and control of interior sound. The
techniques used to achieve these two goals
can differ dramatically. The latter area,
commonly referred to as room acoustics,
will be considered here. (For more on iso-
lation issues, see “Facility Design Speciai
Report,” March 1992))

Properties of sound
An understanding of the behavior of
sound is a prerequisite for any acoustical
study. Sound is best described as a physi-
cal disturbance in the air pressure that can
be detected by the ear. Vibrating objects

Even the best state-of-
the-art production
electronics cannot

compensate for poor
acoustics.

create a series of pressure waves (compres-
sions and rarefactions) in the air. In gen-
eral. sound waves spread out from the
source in three dimensions, with the ener-
gy decreasing according to the inverse-
square law (i.e., sound pressure level drops
6dB with every doubling of distance from
the source).

Sound waves travel through any medi-
um at a speed that is a function of the den-
sity, elasticity and temperature of the
medium, among other factors. For com-
mon purposes, the speed of sound in air
is primarily a function of temperature. At
normal room temperatures, the speed of
sound in air is approximately constant at
1,130ft/s (770mph). A handy approxima-
tion for this speed is 1ft/ms.
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The distance between any two succes-
sive compressions or rarefactions is called
wavelength. The number of vibrations
that will pass a given point in one second
is called frequency. Most natural sounds
consist of complex waveforms that can be
broken down into many component pure
tones (periodic sine waves). The lowest
and typically loudest of these frequencies

Diffusive rear wall in control room at Red Bus
Recording Studio, London, features quadratic
residue diffuser panels. (Courtesy of RPG Diffu-
sor Systems.)

is called the fundamental, and it controls
what we perceive as the pitch of the
sound. All the other frequency compo-
nents, which are often numerically related
to the fundamental, are called harmonics,
and these affect the perceived timbre (or
tonality) of the sound.

The human ear generally detects fre-
quencies of sound between 20Hz and
20,000Hz. (One hertz [Hz] is simply one
vibration per second.) In terms of musi-
cal sounds, fundamentals only extend to
approximately 4,000Hz (the highest note
on today’s piano keyboards is tuned to
4,186.009Hz). Above this frequency, most
musical sound energy is only of the har-
monic variety.

The velocity, frequency and wavelength
of sound are related by the following
equation:

c=Af

Where c is the velocity of sound, A is the
wavelength and f is the frequency.

This relationship shows that frequencies
below 100Hz have wavelengths of more
than 10 feet, while sound at frequencies
nearing 20,000Hz have wavelengths of
less than one inch.

Because we do not see sound waves, we
often forget the significance of these
dimensions. The relatively wide (10 oc-
tave) range of audible sound dictates that
the physical behavior of sound waves at

one end of this spectrum will differ great-
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ly from that of the other end. Among oth-
er things, these varying physical proper-
ties of sound will determine the optimum
size and shape of rooms, and the thick-
ness and mass of materials used for con-
trolling sound.

Sound energy

Energy cannot be created or destroyed,
but it can be converted from one form to
another. Sound energy is created by the
conversion of mechanical energy in a
vibrating object to analogous vibration of
air molecules. Conversely, sound waves
that impact upon a solid surface may be
converted to mechanical energy in the
surface. In either case, the total energy is
always preserved. (Any sound energy that
is seemingly lost in the conversion proc-
ess has typically been converted to heat
energy.)

Sound that strikes a surface must either
be reflected back into space, transmitted
through the surface or absorbed by the
material, as shown in Figure 1. It is impor-
tant to remember that sound actually trav-
els not in lines (as the figure uses for clar-
ity), but in waves. This applies to all of its
functions: Sound is generated, reflected,
transmitted and absorbed as waves.

These waves have a physical dimension
in wavelength and amplitude. For this rea-

INCIDENT
WAVE

SPECULAR
REFLECT!ION &
e
-
_
RERADIATION

INCIDENT WAVE N
DIFFUSIV : I
REFLECTIONS

BOUNDARY

son, the physical size of objects determines
their ability to reflect, absorb or transmit
sound energy.

Sound reflection

Most sound that strikes a hard surface
will be reflected back into the space.
Sound reflection is much like the reflec-
tion of light, in that the angle of reflection
from a flat surface is equal to the angle
of incidence. A small surface thal appears
smooth and flat to high-frequency sound
with short wavelengths may appear to be
irregular to long-wavetength sounds of low
frequency. But a large surface with dimen-
sional irregularities of only about an inch
will appear flat to the long wavelengths
and appear irregular to short wavelengths.

Surface irregularities in a reflecting sur-
face will break up the sound wave and dis-
perse it randomly throughout the space.
This phenomenon is known as diffusion.

Most room surfaces are hard and rela-
tively planar. As such, they may be useful
in reflecting wideband sound energy to
other locations in the room (a so-called
specular reflection), in order to increase
the sound level at those locations. This ap-
proach is commonly used in the design of
performing spaces, but reflecting surfaces
can also be useful in studio applications.
Reflecting surfaces can be equally harm-

E——

TRANSMISSION
(INTO ADJOINING
SPACE)

Figure 1. Sound that encounters a boundary surface is either reflected (in specular or diffusive
forms). absorbed at the boundary, or penetrates into an adjoining room (transmission). Sympathetic
vibration induced in the boundary by the incident wave causes re-radiation.
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This is just an intercom system,

like a laser is just a light.
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MATERIAL SOUND ABSORPTION COEFFICIENTS NRC
125Hz | 250Hz | 500Hz| 1kHz | 2kHz | 4kHz
3/4”" mineral fiber
acoustical tiie:
hard backing 0.03 0.27 0.83 099 | 082 {071 | 075
suspended 068 067 0.55 084 | 087 | 074 | 075
1" fiber giass tile:
hard backing 0.06 0.25 0.68 097 | 099 | 091 | 0.70
suspended 069 095 074 098 | 099 | 099 | 090
Brick:
unglazed 003 003 0.03 0.04 | 005 | 007 | 0.05
painted 0.01 0.01 002 002 | 002 | 003 | 000
Carpet, heavy:
on concrete 002 0.06 0.14 037 | 060 | 065 | 030
on foam pad 0.08 0.24 057 069 | 071 | 073 [ 055
Concrete block:
¢oarse, unpainted 036 0.44 0.31 029 | 039 | 025 | 035
painted, sealed 0.10 0.05 0.06 007 | 009 | 008 | 0.05
Fabric:
10 0z. medium velour
hung flat to wall 0.03 0.04 01 017 {024 | 035 | 015
14 0z. medium velour
draped to half area 0.07 031 0.49 075 | 070 | 060 | 055
18 oz. heavy velour
draped to half area 014 035 055 072 | 070 | 065 | 060
Floor materials:
concrete or terrazzo o (110) 0.01 002 | 002 | 002 | 000
tile on concrete 0.02 003 003 003 | 003 | 002 | 005
wood parguet
on concrete 0.04 0.04 007 006 | 006 | 007 | 005
wood on wood joists 0.15 o1 0.10 007 | 006 | 007 | 0.10
Glass:
std. window glass 0.35 0.25 018 012 | 007 | 004 | 015
heavy plate glass 0.18 006 004 | 003 [ 002 | 002 | 005
Gypsum wall board
nailed to 2x4 studs 0.29 0.10 0.05 004 { 007 | 009 | 0O5
Piaster:
smooth, on brick 0.0 0.02 0.02 003 | 004 | 005 | 005
rough, on lath 014 0.10 0.06 005 | 004 | 003 | 005
3/4” plywood paneling 0.28 0.22 017 009 | 010 | 011 0.15

Table 1. Absorption coefficients of some conunon building materials. listed at the six statdard
frequencies of measurement. A talue of 0.00 denotes a totally reflective surface. while 1.00) indi-
cates total absorption. The columnn on the far right shows noise-reduction coefficient (NRC). This
single-number rating can be misleading when compared to low-frequency performance of most

thaterials,

ful if improperly applied. however. and this
has been a common problem in studio and
control room designs of the past.

Room faults

If sound propagation paths are suffi-
ciently long. reflections can also create an-
noying echoes. Human hearing cannot
perceive reiterations of sounds as distinct
echoes unless they are separated from the
direct sound by more than about 50ms
(0.05s). Because sound travels at approxi-
mately 1,130 feet per second. surfaces
closer than approximately 25 feet will not
produce audible echoes. (See "Live-end/
dead-end” subhead.)

The repeated reflection of sound be-
tween two parallel walls is known as flut-
ter echo. It is heard as a repeated echo or
buzz after a single percussive sound. such
as a hand clap.

Sounds reflected from hard surfaces
closer than 25 feet will still be delayed in

78 Broadcast Engineering May 1992

their arrival relative to direct sound’s in-
cidence at the listener’s location, but not
enough to be distinguished as an echo.
These earlv refleciions reinforce the direct
sound, generally increasing the sound
pressure level. But once again. the wide
frequency range of audible sound comes
into play. Not all frequencies will be rein-
forced to the same proportion, and some
frequencies may be reduced in level. de-
pending on the wavelengths and re-
flecting-path lengths involved. The delay
times involved can place certain wave-
lengths of the reflected signal out-of-phase
with respect to those same frequency
components in the direct signal {or in oth-
er reflected signals). The resulting comb
filtering can cause a change in the timbre
(or tonality) of the sound. often referred
to as a sonic coloration.

A special case exists for concave reflect-
ing surfaces. such as those in circular
rooms. barrel vaults or domes. These

www.americanradiohistorv.com

boundaries tend to focus all their sound
reflections at a single point, creating a hot
spot relative to all other locations in the
room. (See Figure 2.) This focal effect can
exaggerate level and frequency anomalies
of the room’s reflection characteristics. and
should he avoided when designing an
acoustical space.

Too many hard surfaces in a room can
produce excessive reverberation. Rever-
heration is defined as the persistence of
sound in a space after the source has
stopped producing sound. Reflections of
the original energy continue to bounce
from surface to surface of the room until
their full energy is dissipated. (See Figure
3.) Excessive reverberation can interfere
with the comprehension of speech and the
enjoyment of music. Generally. reverber-
ation also has a different spectral quality
than the original sound. Because typical
room boundaries’ sound absorption in-
creases with frequency (see Table 1), low-
er frequencies predominate in reverber-
ant sound.

Sound absorption

One way to avoid room faults due to
echo, focusing. flutter echo or reverbera-
tion is to apply sound-absorptive materi-
als to potential reflecting surfaces. Most
materials that absorl sound are either fi-
brous or porous. and are called dissipative
absorbers. They absorb sound by convert-
ing the energy to other forms, usually to
mechanical vibration first and ultimately
to heat. Because the magnitude of the
sound energy is comparatively small, the
build-up of heat in sound absorption is
negligible.

All materials absorb sound to some ex-
tent. Their effectiveness in doing so is
measured by the absorption coefficient of
the material, which is simply the propor-
tion of incident sound that is absorbed.
Absorption coefficients can vary from 0.00
(totally reflective) to 1.00 {totally absorb-
ent). Table 1 lists the absorption coeffi-
cients of some common building materi-
als at the six frequencies at which sound
absorption is normally measured.

Comparing dissimilar materials at each
of these six frequencies can be confusing
even to an experienced acoustician. Many
people desire a single-figure rating with
which two materials can be compared.
The noise-reduction coefficienit (NRC) is the
arithmetic average of the absorption
coefficients at 250Hz. 500Hz. 1.000Hz and
2 000Hz, rounded off to the closest multi-
ple of 0.05. Observe in Table | how this
method can produce the same single num-
ber value from widely differing measured
data.

As with reflection. the physical size of
absorptive materials is important. Thin
materials will not be effective at absorb-
ing low-frequency sounds with long
wavelengths. Suspending or otherwise in-
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Figure 2. Focusing of reflections by a concave interior surface.

stalling materials over an airspace can in-

crease the effective thickness of their con-

struction, thereby improving their low-
frequency sound absorption.
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Room modes

reinforced by multiple reflections from o
posing boundary surfaces. The distribution
of these frequencies imparts a tonal char-
acter to sound propagated within the

-rec

than 3
LCause ™
ot thro

with me -~

r polygons
on-parallel 2
ad of horizé
can become

Parailel s

() ]
THIENSI0N SN0
ted or diffusive cf

~

Reverberation ti
>mmon measture of re
averberation time, wh
f time (in seconds) it t}
vel in the room to decay 6%
source has stopped pro
ooms that have long revert
:s are referred to as /ive; thd

The ideal shape of an acoustically criti-

Any room may be thought of asa musi-  cal room is a subject of debate. The au-

reverberation are called deat
erberation time (RT) of any room

on of the room voluine (V) and
.d absorption (A) in the space. [t
pproximated by the following

cal instrument. Like a guitar string or an
organ pipe, it can be tuned to resonate at
specific frequencies or room modes. hese
modes depend primarily on room shape
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face finishes. The dimensions of a room
determine the sonic wavelengths that are

thor recommends room proportions of
1:1.25:1.6 or, for larger rooms, 1:1.6:2.5 or
1:2.5:3.2. However, other authorities sug-
gest different ratios of proportions. In prac-
tice. such accuracy is not essential, al-
though square rooms and rooms whose
dimensions are nearly equal multiples of
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exists in a room that possesses a critical
distance. the point in the room at which
direct sound level is equivalent to that pro-
duced by reflections in the room. Most stu-
dios and control rooms are not construct-
ed with the size or reflectiveness required
to produce such an effect. and therefore
such facilities do not possess true rever-
beration (although they may still create
plenty of reflections). On the other hand,
performance spaces generally do have the
size and reflectiveness to produce a criti-
cal distance. Any point in the room fur-
ther from the sound source than the criti-
cal distance is said to be in the reverberant
field of such a room.

Desirable vs.
undesirable reflections

The quest for sound absorption and
minimal early reflections does not mean
that all sound reflections are undesirable,
In large studios. a few hard surfaces will
reflect sound to more remote locations
where it may be desired to monitor the
unamplified program. This is particularly
true for situations that include a live au-
dience, or acoustic ensembles whose per-
formers are accustomed to playing (and
hearing each other) without headphones.

These relatively distant reflecting sur-
faces in the studio can also enhance loud-
ness and add a pleasant character or ap-

SONEX
baffles.

Acoustical control in o
hanging baffle.

* Lightweight

* Reinforced

« Patented SONEX pattern
Find out how Sonex Baffles
can work for you

00“3 /ﬂﬁor”"‘

ali%] ¢l

* illbruck

LISTENER ~,

Figure 3. Reverberation of sound can include components that have been reflected multiple times
before reaching the listener (tugh-order reflections).

parent enlargement to natural sound
sources.

Locating equipment
Production equipment in a broadcast fa-
cility may create large reflective surfaces.
From mixers and equipment racks in an
audio control room to interview tables or
c¢ycloramas in the studio, nearly all fur-
nishings are acoustically reflective in some

measure.

These hard surfaces can sometimes cre-
ate problems for the studio engineer. They
are commonly located close to the source
of sound or to the microphone (or close
to the listener in the control room). There-
fore. they can create early reflections at
relatively high levels relative to the direct
sound. Close reflecting surfaces (within a
few inches of sound source. microphone

SHRUNKTOFIT!

Minneapolis, MN 55412
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or loudspeaker) cant audibly alter the
timbre of the natural sound in the studio
or the reproduced sound in the control
room. More distant reflecting surfaces (one
to 20 feet or so away from the sound
source) can affect the frequency response
and stereo imaging characteristics of au-
dio monitoring systems. The timbral ef-
fects of close reflecting surfaces can bhe-
come especially bothersome if the sound
source (or microphone) is moving. in
whiclh case the tonal alterations audibly
vary as reflecting paths change.

In TV studios there is also a frequent
conflict between appearance and acous-
tics. Appearance commonly receives pri-
ority over acoustics in the selection of sui-
face materials. But in many cases. there
is really no need for such conflict. Visual
surfaces in a TV studio are typically just
facades that can cover ahsorbent, diffusive
or reflective acoustical malerials.

Live-end, dead-end

To avoid the significant frequency-re-
sponse and stereo-imaging anomalies that
early reflections can cause in an audio
monitoring environment, many recent
control rooin designs have incorporated
the so-called live-end, dead-end (LEDE)
approach. {See Figure 4.)

Here, the front end of the control room
is made essentially dead to prevent early

reflections from arriving at the listening
position. Meanwhile, the rear of the roomn
is made diffusively reflective. The overall
effect is to create a period just after the
arrival of the direct sound during which
1o reflections arrive. Reflected sound only
arrives at the listening position from the
rear of the room, meaning that the sound
wave has to pass the listener, hit the back
wall and return. The extra time required
for the reflected sound wave to make this
round trip creates the time window that
is free of reflection.

This design takes into account the Haas
effect. a phenomenon of human hearing
that defines how the ear responds 1o ear-
ly reflections. Within the first lims to 30ms
{approximately) after arrival of direct
sound. the ear cannot differentiate most
reflections from the clirect sound, and all
iterations are perceived as part of the di-
rect sound. The comb filtering caused by
this mix of a sound wave with a slightly
delayed duplicate of itself creates frequen-
cy and phase anomalies in the received
sound at the listening position. Undesira-
ble alterations in the timbre and localiza-
tion of the perceived sound field will of-
ten result. Such effects have also heen
shown 1o cause listening fatigue trom the
blurring of the direct sound {similar to the
eye strain caused by reading with im-
proper corrective lenses), especially when

Tei 708-298-9420

MARK 1s your
PERFORMANCE
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FOR GRID
ANTENNAS

*Constructed Of 6063 Aluminum For
Long Service Life

: *L ow Windloading Characteristics
*Universal Mount For Easy Installation
*4 - 15 Foot Diameters

*Frequency Bands 335 - 2700 MHz
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MANUFACTURING LINE-OF-SITE ANTENNAS FOR OVER 40 YEARS
Radiation Systems, Inc.
Mark Antennas Division
1757 Winthrop Drive, Des Piaines, iL 60018 U.S.A,

* Fax 708-635-7946

heard via reproduction in non-reverberant
spaces. Beyond 30ms or so. however, the
ear is more easily able to distinguish
reflections from direct sound, and essen-
tiatly ignores them — the direct sound is
all that is perceived. Finally, reflections
that arrive after 60ms or so begin to be
perceived again, but as separate iterations
of the direct sound (echoes).

Conclusion

The sound of a broadcast facility is only
as good as its studio’s acoustics. Its staff's
ability to evaluate the aural product is also
limited by its control room'’s acoustics. The
impact of acoustical conditions on the
overall performance of any broadcast fa-
cility cannot be overstated.

Although acoustics are not often an area
of specific expertise among broadcast
technical personnel, study of basic acousti-
cal principles can prove worthwhile.
Nevertheless. whenever hroadcast facili-
ty construction or renovation is planned,
a qualified studio acoustician should be an
integral part of the design team.

Endnote:
1, Live-end, dead-end and LEDE are registered trademarks
of Synergetic Audio Concepts.

w [or more information on acoustical de-
sign, circle Reader Service Number 305.
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Figure 2. Focusing of reflections by a concave interior surluce.

stalling materials over an airspace can in-
crease the effective thickness of their con-
struction, thereby improving their low-
frequency sound absorption.

Room modes

Any room may be thought of as a musi-
cal instrument. Like a guitar string or an
organ pipe, it can be tuned to resonate at
specific frequencies or room modes. These
modes depend primarily on room shape
and size, and to a lesser extent, on sur-
face finishes. The dimensions of a room
determine the sonic wavelengths that are

reinforced by multiple reflections from op-
posing boundary surfaces. The distributior:
of these frequencies imparts a tona! char-
acter to sound propagated within the
roon.

The ideal shape of an acoustically criti-
cal room is a subject of debate. The au-
thor recommends room proportions of
1:1.25:1.6 or, for larger rooms, 1:1.6:2.5 or
1:2.5:3.2. However, other authorities sug-
gest different ratios of proportions. In prac-
tice, such accuracy is not essential, al-
though square rooms and rooms whose
dimensions are nearly equal multiples of

FORGET ABOUT IT!

4

one ;iother (1:2, 1:3, etc.) should be
avoid.

Non-rect ingular rooms and rooms with
more than four walls work particularly
vell b :cause the room dimensions are not
onst:nt  throughout. When designing
oom: with more than four walls, avoid
egular polygons, however. Walls may be
made jlon-parallel by tilting them vertical-
ly instead of horizontally (although load
bearing can become difficult in such in-
stallations). Parallel surfaces in the floor/
ceiling dimension should also be consid-
ered. Tilted or diffusive ceiling designs can
help.

Reverberation time

The common measure of reverberation
is the reverberation time, which is the
length ef time (in seconds) it takes for
sound level in the room to decay 60dB af-
ter the source has stopped producing
sound. Rooms that have long reverbera-
tion times are referred to as /ive; those
with little reverberation are called dead.

The reverberation time (RT) of any room
is a function of the room volume (V) and
total sound absorption (A)in the space. It
can be a)proximated by the following
equation:
RT = 0.149 V/A

But thi: really only applies to larger
rooms. A ruly reverberant condition only

T
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exists in a room that possesses a critical
distance, the point in the room at which
direct sound level is equivalent to that pro-
duced by reflections in the room. Most stu-
dios and control rooms are not construct-
ed with the size or reflectiveness required
to produce such an effect, and therefore
such facilities do not possess true rever-
beration (although they may still create
plenty of reflections). On the other hand,
performance spaces generally do have the
size and reflectiveness to produce a criti-
cal distance. Any point in the room fur- i
ther from the sound source than the criti-
cal distance is said to be in the reverberant
field of such a room.

LISTENER

Desirable vs.
undesirable reflections
The quest for sound absorption and

&

OIRECT
EATH

SOUND
SOURCE

minimal early reflections does not mean
that all sound reflections are undesirable.
In large studios, a few hard surfaces will
reflect sound to more remote locations
where it may be desired to monitor the
unamplified program. This is particularly

sources,

parent enlargement to natural sound

Figure 3. Reverberation of sound can include components that have been reflected mudtiple times
belore reaching the listener thigh-order reflections).

meastire.
These hard surfaces can sometimes cre-
ate problems for the studio engineer. They

true for situations that include a live au-
dience, or acoustic ensembles whose per-
formers are accustomed to playing (and
hearing each other) without headphones.

These relatively distant reflecting sur-
faces in the studio can also enhance loud-
ness and add a pleasant character or ap-

Locating equipment
Production equipment in a broadcast fa-
cility may create large reflective surfaces.
From mixers and equipment racks in an
audio control room to interview tables or
cycloramas in the studio, nearly all fur-
nishings are acoustically reflective in some

are commonly located close to the source
of sound or to the microphone (or close
to the listener in the control room). There-
fore, they can create early reflections at
relatively high levels relative to the direct
sound. Close reflecting surfaces (within a
few inches of sound source, microphone

Acoustical control in a

hanging baffle.
» Lightweight
* Reinforced
* Patented SONEX pattern
Find out how Sonex Baffles
can work for you.

f%ioal i

10 10

oSt i dot!

B illbruck

SONEX Acoustical Products Division
3800 Washington Avenue North
Minneapolis, MN 55412

1-800-662-0032 !
L [ B B R B R R B B |
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SHRUNKTOFIT!

ogitek TR2 Console

The

A Full-size Console in a 19" Rack
12 Mixers with 36 Inputs

12 Mic Preamplifiers

4 Metered Outputs with DAs

2 Monitor Drivers plus Cue
Machine Control & Tally Outputs
Modular Construction

Call 1-800-231-5870 for your nearest dealer!

or write us at 3320 Bering Drive © Houston, TX 77057
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to your sales message and to your ad budget.

Now you can link ccmplementing audiences
among Intertec magazines to create the most
powerful schedule for your message. And expand
the impact of your advertising budget.

Networking potential exists naturally among
Intertec magazines, in our Truck/Ultility Vehicle,
Power Conditioning/Monitoring Equipment, Mobile
Communications, and Test and Measurement
Equipment network packages.

But that's just the beginning of your network
opportunities. You can link together any of
Intertec’s powerful audiences in an innovative
custom network. We’'ll work with you to create a

SINT,

PUBLISHING

synergistic magazine combination that makes the
most sense for your product and offers the greatest
impact for your message.

Networking at Intertec gives your ad budget
a power boost, too. Your netwerk buy qualifies for
our all-way combination rate. And that can result
in more ad insertions for basically the same dollar
investment.

Our network link is a powerful extension of
Intertec’s multi-industry leadership. Add this power
to your message and to your money. Connect with
Intertec today.

9221 Quivira Road - Overland Park, KS 66215 - (913) 888-4664
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or loudspeaker) can audibly alter the
timbre of the natural sound in the studio
or the reproduced sound in the control
room. More distant reflecting surfaces {ore
to 20 teet or so away from the sound
source) cait affect the frequency response
and stereo imaging characteristics of au-
dio monitoring systems. The timbral ef-
fects of close reflecting surfaces can he-
come especially bothersome if the sound
source (or microphone) is moving, in
which case the tonal alterations audibly
vary as reflecting paths change.

In TV studios there is also a frequent
conflict between appearance and acous-
tics. Appearance commonly receives pri-
ority over acoustics in the selection of sur-
face materials. But in many cases. there
is really no need for such conflict. Visual
surfaces in a 'V studio are typically just
facades that can cover absorbent. diffusive
or reflective acoustical malerials.

Live-end, dead-end

To avoid the significant frequency-re-
sponse and stereo-imaging anomalies that
early reflections can cause in an audio
monitoring environment. many recent
control room designs have incorporated
the so-called liwe-end, dead-end (LEDE)
approach. {(See ligure 4.)

Here. the front end of the control room
is made esserttially dead to prevent early

reflections from arriving at the listening
position. Meanwhile, the rear of the room
is made diffusively reflective. The overall
effect is to create a period just after the
arrival of the direct sound during which
no reflections arrive. Reflected sound only
arrives at the listening position from the
rear of the room. meaning that the sound
wave lias to pass the listener. hit the back
wall and return. The extra time required
for the reflected sound wave to make this
round trip creates the time window that
is free of reflection.

This design takes into account the Haas
effect. a phenomenon of human hearing
that defines how the ear responds to ear-
ly reflections. Within the first Ims to 30ms
(approximately} after arrival of direct
sound, the ear cannot dijfferentiate most
reflections from the direct sound. and all
iterations are perceived as part of the di-
rect sound. The comb filtering caused by
this mix of a sound wave with a slightly
delayed duplicate of itself creates frequen-
¢y and phase anomalies in the received
sound at the listening position. Undesira-
ble alterations in the timbre and localiza-
tion of the perceived sound field will of-
ten result. Such effects have also heen
shown to cause listening fatigue from the
blurring of the direct sound (similar to the
eye strain caused by reading with im-
proper corrective lenses), especially when

Tel 708-298-9420

MARK i1s vour
PERFORMANCE
| SOURCE
FOR GRID
ANTENNAS

*Constructed Of 6063 Aluminum For
Long Service Life

*Low Windloading Characteristics
*Universal Mount For Easy Installation
*4 - 15 Foot Diameters

*Frequency Bands 335 - 2700 MHz

*De-icing Available

MANUFACTURING LINE-OF-SITE ANTENNAS FOR OVER 40 YEARS

Radiation Systems, Inc.
Mark Antennas Division
1757 Winthrop Drive, Des Plaines, IL 60018 U.S.A.

*

Fax 708-635-7946

1

heard via reproduction in non-reverberant
spaces. Beyond 30ms or so, however. the
ear is more easily able to distinguish
reflections from direct sound. and essen-
tially ignores them — the direct sound is
all that is perceived. Finally, reflections
that arrive after 60ms or so hegin to he
perceived again. but as separate iterations
of the direct sound (echoes).

Conclusion

The sound of a broadcast facility is only
as good as its studio’s acoustics. |ts staff's
ability to evaluate the aural product is also
limited by its control room’s acoustics. The
impact of acoustical conditions on the
overall performance of any broadcast fa-
cility cannot be overstated.

Although acoustics are not often an area
of specific expertise among broadcast
technical personnel. study of basic acousti-
cal principles can prove worthwhile.
Nevertheless. whenever broadcast facili-
ty construction or renovation is planned,
a ualified studio acoustician should be an
integral part of the design team.

Endnote: )
1. Live-end, dead-end and LEDE are reqistered trademarks
ol Synergetic Audio Concepts

w For more information on acoustical de-
sign, circle Reader Service Number 305.

IN YOUR

PICTURE?

Cable companies using trap
tilter systems with their scrambled
channels show snow. Snowy
pictures are created with the
degradation ot signals occurring
when passed through trap ftilters.
The Laird VC-2000 boosis these

signals (according to your 1
adjustments), thus eliminating the
“snow". 'l

For more information on
how to remove the snow in your
picture, calt Laird.

1-800-GREAT-TV (473-2888)

$860

THE TELEMEDUA COMPANY

2424 South 2570 West
Salt Lake City, Utah 84119
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Preview

June...
NAB CONVENTION REPLAY

* From the Convention

Floor: A Perspective
A look at what technical and station managers saw on the con-
vention floor and in the meetings. Professionals from the broad-
cast. production and cable industries offer their views on the in-
dustry's health and future.

» Pick Hits of '92
BE's panel of experts will tour the exhibit floor looking for those
special devices and equipment for this year’s winning roundup.

» Engineering Conference Report
A review of the major technical themes presented at the 1992
engineering conference.

* Show of Shows
No one does a better job of highlighting the products shown at
NAB.

July...
AUDIO TECHNOLOGY UPDATE
+ DAB Update

The lalest news on DAB technology. The emphasis will e on
the technical considerations for implementing DAB. Political and
economic considerations will also he explored.

» Digital Audio Processing

New digital audio processing equipment has opened doors to tech-
niques and higher quality than ever before. The article will look
at the advantages provided by digital processing. Emphasis will
be on digital audio processors.

« Hard Disk Recording Systems

A review of how hard disk technology has influenced today’s
audio and video recording hardware. The article will look at au-
dio and video editing systems.

» Using DAT in Broadcast

DAT audio recorders are making their way into the production
rooms of many broadcast slations. The combination of features
and digital quality make them the perfect solution to produc-
tion issues. The article will focus on the features most helpful
in field recording and production applications. The compatibili-
1y between machines and other user issues will also be discussed.

« Multitone Audio Testing

It is now possible to use automated €quipment {o automatically
measure multiple parameters of equipment performance in as
little as one second. The article will examine the technology be-
hind this new type of testing.

WWW american

SWEET
& LOW.

if you're into audio for video, our mes-
sage is short and sweet: The Tascam BR-20T
is the lowest priced %" professional center-
track timecode deck on the market.

The BR-20T is a professional audio-
for-video recorder specifically designed for
2track mastering and video post playpack. its
center timecode track employs Tascam’s inno-
vative in-line head and timecode optimization
syster, neatly eliminating the n=ed for time-
code level monitoring and adjustments.

Other pro features of the BR-20T include
full servo-controlled transport for quick, accu-
rate response and gentle tape handling while
under external synchronizer control. Easy,
front-panel accessibility to all major audio
calibration controls. And gapless/seamiess
punch infout and spot erase.

The $2,999° BR20T. The sweetest little
audio-for-video machine you'lleversee. At the
lowest price you'll ever hear.

Check it out, post-haste, a your nearest
Tascam dealer.

TASCAM.

ot
W
tUS

©1990 TEAC America, Inc., 7733 Telegraph Road,
Montebello, CA 90640. 213/726-0303.
*Manufacturer’s Suggested Retail Price.
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Digital HDTV
and TV
transmitters

By Nat S. Ostroff

The predominant RF encoding meth-
od for digital HDTV is multiple state
quadrature amplitude modulation
(QAM). Several of the proponents use
16QAM. This modulation places infor-
mation on the RF waveform in the form
of amplitude and phase. In other words,
the correct amplitude of the RF sine
wave at a specific sampte time will re-
sult in the recognition of a digital one
or zero.

The 16 states represent 16 distinct am-
plitude and phase levels of the R¥ signal.

Thus. digital HDTV transmitters will
have to be quite linear in phase and am-
plitude over the entire 6MHz TV chan-
nel bandwidih. The power levels refer-
enced by digital HDTV are average
power because the RF spectrum of the
multistage QAM Jlooks like a modified
noise spectrum.

Higher peak power needed

Although the average power levels are
lower than NTSC, the peak power re-
quired for digital HDTV will be between
8dB and 15dB above the average. This
large peak to average ratio will require
TV transmitters to have a large linear dy-
namic range.

Furthermore, the lower gain of the
transmitting antenna caused by its
broader vertical beamwidth will require
that the digital HDTV transmitter have
peak power capabilities in the same or-
der of magnitude as loday's NTSC
equipment.

The large peak to average ratios of the
digital TV signal and the demand for
linearity point strongly toward the adop-
tion of Class AB or B type amplifiers.
Such systems will use solid-state for low-
er power applications, tetrodes and Klys-
trode™/I0T for medium power and
Klystrode™/I0T for high power.

Klystrons running in Class A will be
unacceptably inefficient. Given the ran-
dom nature of the peaks in the digital
TV signal, it will not be possible to pulse
a klystron amplifier to improve efficien-
cy. The MSDC/ESC-type klystron will be
more efficient than its less sophisticat-
ed brother, but will still require three to
five times more energy to amplify the
digital TV signal than a Klys-
trode™/I0T-based system. Further-
more, we still don't know if today's klys-
trons, including MSDC/ESC klystrons,
will have the power bandwidth to deliver
the required peak power at any frequen-
¢y in the 6MHz TV channel.

Ostroft Is president and CEO of Comark, Cotmar.
PA.
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Contmued from page 72

vice in a solid-state transmitter reduces the
output power by a factor of only 1/n. F'ven
if a complete solid-state output module
fails. the transmitter will generally have
other modules that continue to operate
and keep the transmitter on the air. This
gradual reduction in outpul power as
devices fail is known as soft failure. [t is
a major advantage of solid-state trans-
mitters.

Lfficiency is not an asset of solid-state
UHF transmitters or their VHF counter-
parts. However, as with all other transmit-
ters. efficiency is only a part of the total
cost equation used o determine which
type of transmitter is correct for your op-
eration.

Selecting a transmitter
Choosing which transmitter technology
is best for your application is not simple.
The following are some factors that should
be constdered:

*  Acqinsition cost. As a rule, the costs of
transmitter tectmologies in ascending or-
der are:

- letrodes

. Klystrons

. Klystrodes™ and 1015

. Depressed collector klystrons
3. Solid-state

G e —

Remember that the fairly dramatic
difference in acquisition cost hetween
solid-state and other technologies is
mitigated somewhat by solid-state’s inher-
ent redundancy. Tube transmitters lose at
least some of their initial cost advantage
as redundancy is added. Acquisition cost
is one of the main factors you will have
to trade off against operating costs and ef-
ficiency:.

¢ [ower level. The power level require
for your application is the first decision in
determining which technology is best for
you. At power levels below approximate-
ly I5kW. tetrodes or solid-state may have
the largest advantages. You can weigh the
various factors. as later noted. to arrive at
a rational decision.

At power levels above 90kW, the choice
will likely be hetween klystron and
depressed collector klystrons and OTs or
Klystrodes'™. Between these two power
levels, the analysis gets more complicat-
ed and will involve the following factors.

¢ Maintenance cost. These costs include
the personnel necessary to operate the
transmitter, monitor its performance. per-
form routine maintenance and service,
and repair it when it fails. Also included
are the cost of replacement parts and con-
sumable items, such as blowers, air and
water filters. liquid-cooling system items
{de-ionizing chemicals. distilled waler,
glycol). tubes and transistors. Assigning

www.americanradiohistorv.com

quantitative values to these items is daunt-
ing. but a few generalizations can he
made.

Air cooling is less expensive than
glycol/water cooling. and glycol/water
cooling is less expensive than 2-stage, pure
water glycol/water cooling — unless you
need two air-cooled tubes to match the
power output of a single water-cooled
tube. However. then you would have
redundancy. which the single tube could
not provide. Tube replacement costs and
personnel requirements can be closely es-
timated. Transistor replacement costs also
can be determined from MTBF figures
available from the device manufacturers.

*  Operating efficiency. The affect of oper-
ating efficiency on power cosis is a func-
tion of power output from the transmitter
and transmitter configuration (parallel or
allernate mains. cooling systems and type
of amplification [combined] or separate).
With figures of merit above 80Y%. the
depressed collector klystron and 10T stand
head and shoulders ahove the other am-
plification technologies. In terms of effi-
ciency for transmitters under 10kW. the
most efficient are tetrodes and solid-state
transmitters. followed by conventional
klystrons. From 1OkW to 30kW. the order
is tetrodes, [OT or Klystrode'™. and then
solid-state designs. Above 30kW, the or-
der from most to least efficient is 10T or
Klystrode ™. depressed collector klys-
trons then conventional klystrons

Balance the trade-offs

If you are a VHI broadcaster. your trans-
mitter choices are fairly clear: tetroces or
solid-state. ‘The choice is not so obvious
for UHF broadcasters. Because several
competing technologies are available to
chose from. you must prioritize the vari-
ous factors affecting your decision. Then,
weigh them appropriately for your facili-
ty. and halance the trade-offs to find the
technology that best meets your needs.

Will a clear economical and technolog-
ical winner emerge in the next several
years. which will allow you to postpone
your decision? 'robably not. New technol-
ogies. solid-state. [(¥" and depressed col-
lectors are all likely to improve in the fu-
ture while maintaining their relative
advantages and disadvantages with re-
spect to each other. Therefore, careful con-
sideration of the technical choices today
will result in a long-term, satisfactory so-
lution to your transmitter needs.

= [or more informeation on KE products,

circle Reacder Service Number 304. -
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BUSINESS SCENE

Vistek Electronics’ Vector V4401 stan-
dards converters were chosen by CBS to
handle its PAL-to-NTSC standards conver-
sion during the Winter Olympics in Albert-
ville, France. The V4401 converters were
also used by NBC for coverage at the
World Indoor Track and Field Champion-
ships in Seville, Spain, and the World Fig-
ure Skating Championships in Munich,
Germany.

Also, a Vector VMC standards convert-
er was used to convert production of the
Nobel Prize Awards ceremony from NTSC
to PAL. Vistek has also sold an Array
V2100 digital routing system to Modern
Videofilm, Hollywood.

Harris, Melbourne, FL, has signed an
agreement with Fox Television Stations to
provide advanced TV (ATV) equipment to
the network. Fox is the first station group
in the United States to commit to using
America’s high-definition TV (HDTV) tech-
nology.

Ampex, Redwood City, CA, has sold
three mobile TV production vehicles to

TR e R T,
Industry Briefs

Kuwait Television and Danmarks Radio.
The Ampex Systems Group has also com-
pleted a 16.5-meter mobile TV production
vehicle for Studio Hamburg, Hamburg,
Germany.

Intraplex, Littleton. MA, has delivered
a variable rate multiplexer 3800 VRM to
Westwood One, Arlington, VA.

BTS, Salt Lake City, has supplied a TVS
2000 switching system, a BCS 3000 con-
trol system and two MCS 2000 master con-
trol switchers to Utah Public Broadcasting
stations KUED-TV and KULCTV. Also,
eight BTS VTRs were purchased by the
Country Music Television Network.

Nesbit Systems Inc. {NSi), Princeton,
NJ, was chosen as the general contrac-
tor/systems integrator for data processing
for CBS Sports’ coverage of the 1992 Win-
ter Olympics in Albertville, France.

Talia. Melbourne, Australia, has deliv-
ered its first E.Q.S. series of routing switch-
ers to Seven Network’s studios, Sydney,
Australia. The company has also supplied
Seven Networks with 50 Spinknob intelli-

gent control panels and 30 “under moni-
tor displays.”

The National Supervisory Network,
Avon, CO, and Gardiner Broadcast Part-
ners, Avon, have activated the United
States’ first Musicam-based digital VSAT
audio radio network system. The system
will be used by Gardiner's Rocky Moun-
tain Radio Network.

Canon, Englewood Cliffs, NJ, has out-
fitted the SAS Institute, Dallas, with 120X
type C lenses. The company’s five field
units are also equipped with Canon lenses.
Canon has also sold two internal focus
J14aX8.5B IRS lenses to WCPXTYV, Orlan-
do, FL.

Neve, Herts, England, has sold a 36-
channel 66 series console and a 12-
channel 44 series console to Anglia Tele-
vision.

Getris Images, Cedex, France, has sold
a Venice paint graphics and animation sys-
tem to the Seven Network Studios for use
in its coverage of the Summer Olympics
in Barcelona, Spain.

Free Catalag & Audio/Video Application:
Mic, EQ, Line,
Tepe, Phono,
outing Swhchers(St-ANV) Osc, Trene.,
{24,16,12,8,4,2 stations) Video, ACN,

Pwr. éupp.
= Press Boes

.
Video & Audio Dist. Ampls. Video/Audio
2-inv24-out Audlo

RGB-Sync Dist. Ampis.
OPAMP LABS INC {213} 934-3568
1033 N Sycamore Av LOCS ANGELES CA, 90038

We've got the Key!
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WE’RE
MOVING

Effective May 1992,
Intertec Publishing and
Broadcast Engineering
will be moving to a new

corporate headquarters at:

9800 Metcalf
Overland Park, KS
66212-2215
(913)341-1300
Fax (913) 967-1904

BROADCAST

An INTERTEC Publication

faded ta black.

New technology allows us to introduce a single channel
keyer/ fader of the highest quality at a very competitive price. The
K-120 is the composite version, the K-121 is the Y/C model.

These provide broadcast quality keying from both external
key and external video sources. Additionally, any source can also be

To add the "high-end look”, the transparency feature allows

for a 50-50 mix of selected key information and background.
For automated applications, the K-120 series offer a
programmable transition rate and offer GP1 interface.
How much? $895 for the K-120, and $1095 for the K-121.

—

For information call the "Keyer Experts" at Laird.
1-800-GREAT-TV (473-2888)

THE TELEME DIA COMPANY

2424 South 2570 West Salt Lake City, Utah 84119
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Louth Automation. Menlo Park, CA. in
cooperation with Generation Technolo-
gies. has completed an integrated automa-
tion system for CBS Newsnet.

Paltex, Middlesex, England. has re-
ceived more than $1 million in orders for
its EDDi desktop video production system,

ColorGraphics, Madison. W1, has sold
a Liveline 5 weather presentation system
to WXINI'V, Indianapolis.

Circuit Research Lahoratories (CRL),
‘Tempe. AZ, has sold a record number of
MBL-100  short-wave/medium-wave
processors (0 Radio Free Europe/Radio
Liberty.

Plateau Digital Technology. Grass Val-
ley, CA, has named Technical Systems and
Services. San Dimas, CA, as its exclusive
distributor for the PVM-1073 and associ-
ated products.

Gentner Communications, Salt |.ake
City, has completed the acquisition of all
products. product rights and technology
of MacroMedia.

Analog Devices, Norwood. MA. is
offering a full-day linear applications semi-
nar in 34 cities throughout the United
States and Canada from May 5 1o June 5.
The seminar will discuss all aspects of lin-
ear design. The admission fee is $20. and
includes lunch. a 700-page design and ap-
plications handbook. free product samples
and a set of SPICE disk models. For more
information or 1o make a reservation, call
800-262-5613 or 617-937-1430.

Dielectric Communications. Voor-
hees, NI, has been selected by the Ad-
vanced Television Field ‘lest Project of the
Public Broadcasting Service (’BS) to pro-
vide a UHF transmitting antenna for
HDTV field tests. The special HDTV an-
tenna will be a center-fed, top-mount de-
sign with a non-directional gain of 20 and
input power rating of 60kW. In addition,
the antenna will be fully range tested be-
fore shipment,

HM Electronics, San Diego. has named
Portland [nstrument Corporation, Glen-
dale, CA, as 1he exclusive manufacturer
and distributor of its 700 series profession-
al cabled intercom products.

Leader Instruments, Hauppauge, NY,
has expanded its line of video test equip-
ment to meet the needs of D-2/D-3 facili-
ties with a digital test-sync generator and
a waveform monitor. Both units handle
digital signals in parallel and serial form,
as well as analog.

Hipotronics has changed its address to
PO. Box 414, Brewster, NY 10509,

Schmid Telecommunication has
changed its address to Schmid ‘lelecom-
munication Binzstrasse 35, 8045 Zurich.
The telephione number is 01-456-11-11, fax
01-461-18-88.

Thomson Broadcast, Englewood, NJ,
has opened a West Coast sales office and
designated six companies as sales/service
representatives for territories in the United
States and Canada.

Fuji Photo Film. Elmsford, NY, has
started operations at its new videotape fac-
tory in Greenwood, SC.

Sony Professional Tape Division,
Park Ridge, NJ, has donated $1.500 to the
Harold E. Ennes Scholarship Fund.

ST Microsonics Corp. Delay Lines are available in either 11 o1 211
mudels and feature: Temperatire Stable Delayvs from 15 to 256 ps, Low
Noise (-70 dBe Max), Bandwidths > 15 MUz (HDTV), Low Spurious
(-62 dBe Max) and Low Power (< 300 mw/channel).

1
YOUESO,

the source.

Call woday for more information.

]
|
iy

60 Winter Street
Weymouth
MA 02188

Tel. 617.337.4200

Fax 617.337.4208 / a subsidiary of Signal Technology Corperation

It you've been struggling with the time consuming,
costly and aggravating task of repairing or replacing
the delay devices which presently exist in vour
Broadcast Systems, then it’s time you contacted
ST Microsonics Corp. (formerly Microsonics. Inc.)

PROVEN PERFORMANCE

Over 30 years as a supplier

REPAIR CAPABILITY

All models. all manufacturers, past and present

4 LOANERS AVAILABLE
When you need immediate service

4 NEW MODELS For replacements and new
requirements

When it comes to Delay Lines. you need 10 go 1o

i MICROSONICS CORP
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PEOPLE

My Chung has been promoted to FIRE-
BERD division president for Teleconmimu-
nications lechniques Corporation (1TC),
Germantown., MD.

Quentin R. Nelson has been appoint-
ed Western regional sales manager of
professional video and audio products for
FOR.A Corporation of America, Natick.
MA.

Darius Bossinas, Jacquelynn He-
brock and Kenneth Satz have been
promoted to positions with Audio-
‘Technica, Stow, OH. Bossinas is manager
of graphic services. Hebrock is director of
product development for the company's
professional and consumer divisions. Satz
is product manager.

Robert Matthew Straeb has been ap-
pointed executive vice president. interna-
tional marketing and business develop-
ment, for Axcess USA Corporation.
Metairie. LA.

Clint Hoffman, Robert Degerstrom
and Robert Freedman have been ap-
pointed to positions with Mitsubishi, Som-
erset, NJ. Hoffiman is business operations
manager. Degerstrom is national accounts
manager for the company's Imaging
Group. Freedman is divisional vice presi-
dent of sales.

Shawn Briggs has been named execu-
tive news director for KAKETV, Wichita,
KS.

Trish Walsh has been promoted to vice
president of broadcast services for IDB
Broadcast. Los Angeles.

For AM., FM, SCA
and TV modulation monitors

Call (215) 687-5550 or write for more
information on Belar AM, FM, Stereo,
SCA and TV monitors

N

WHEN ACCURACY COUNTS...COUNT ON...

Ruttger Keienburg, Dick Crippa and
M. Michael D’Amore have been appoint-
ed to positions with BTS, Salt Lake City.
Keienburg is president of BTS in North and
South America (BI'US). Crippa is senior
vice president in charge of BI'US. XAmore
is vice president of marketing and busi-
ness development for BI'US

Dean Long has been named RF prod-
uct design engineer for Television Tech-
nology Corporation (TTC), Louisville, CO,

Ronald k. Carness and Allan R. Lam-
berti have been appointed to positions
with Microwave Networks Incorporated
(MNI). Houston. Carness is director of tech-
nical services. Lamberti is vice president
of sales and marketing.

Harold L. Glassherg and Joseph
Ponce Jr. have been appointed to posi-
tions with Nikon, Melville, NY. Glassberg
is national service operations manager.
Ponce is Southwestern regional sales spe-
cialist.

Michael Zablocki has been named vice
president of sales and marketing for Nes-
bit Systems Inc. (NSi). Princeton, NJ.

H. Frederick Koehler has been ap-
pointed vice president and general man-
ager of power grid and X-ray tube prod-
ucts for Varian Associates, Palo Alto, CA.

Mel Williams has been named Eastern
regional manager for The Great American
Market, Hollywood, CA,

BELAR

ELECTRONICS LAGORATORY INC

LANCASTER AVE AT DORSET DEVON PA 19333 !

Circle (58) on Reply Card
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INTERMATIONAL SALES
Pan Techmical Sakes & Marketing
Londan, LK. 44712874101
FAX a4T1-24 74104

For Orders and Free
Application Assistance Call |

A/ Systems Development Group
# 1-800-Z21-8975

Circle (59) on Reply Card
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Battery, lighting equipment

By Anton Bauer

¢ Logic series digital battery: NiCad
battery; circuitry monitors and stores state-
of-charge and capacity history; data is dis-
played in camera viewfinder; while on-
board, LCD shows percentage available
battery capacity, end of discharge and cal-
ibrate indications.

¢ UL2 with Automatique: light fixture
in quick-change module attaches to on-
camera base unit; shares accessories of
previous Ultralight units; Automatique
control circuit senses camera or camcord-
er record signal to turn light on and off,
conserving power.

Circle (355) on Reply Card

Digital audio board

By Antex Electronics

¢ Series 2/SX-15: digital audio proces-
sor as PC add-in board; for simultaneous
direct-to-disk record and playback of two
audio channels with 18-bit resolution; pro-

T T
New Products

grammable sampling rates 6.25-50kHz.
Circle (354) on Reply Card

Titler enhancements
By Abekas Video
¢ A72 generator features: character ro-
tation; circular or elliptical text paths; hor-
izontal, vertical mirror reflections with ad-
justable angle, transparency, focus;
graduated colors and shading; line draw,
brush size adjustments; trackball and
mouse user interface.

Circle (351) on Reply Card

A/D, D/A converters
By Accom
e ADC, DAC: bridge units between digi-
tal 601 parallel and serial signal formats;
10-bit operation with 525- or 625-line stan-
dards; remote control via RS-422 protocol
serial digital port.

Circle (352) on Reply Card

Digital mastering tape

By Ampex Recording Media

* Ampex 329: D-2 mastering videotape
with improved bit error rate, dropout per-
formance, higher RF output; redesigned
shell increases stability and protects tape
during tape motion; 22 to 208 minute
lengths and all three standard cassette
sizes; replaces No. 319.

Circle (353) on Reply Card

Special power supply

By Apogee Electronics

* PS-1000: dual 12VDC output supply for
use with AD-500, DA-1000E reference A/D
and D/A converters; 100-120VAC, 220-
240VAC input facilities; package comple-

ments that of the A/D and D/A units.
Circle (356) on Reply Card

Flexible editing system

By Grass Valley Group

¢ Sabre 4100: linear or non-linear edit-
ing system determined by attached
devices; edit display combines pictures,
graphics, text under Dynamic Editing Soft-
ware control; point/clock/drag interface
controls 36 devices in various configura-
tions; edit points and scenes represented
by captured video images.

Circle (371) on Reply Card

Camcorder wireless
By Audio-lTechnica
* PRO 88W: wireless receiver attaches
to light shoe of camcorder or back of cam-
era; eight VHF channels; headphone mon-
itor output, mic level output to camera;
body pack transmitter and MT830MW
subminiature condenser mic or AT829MW
unidirectional condenser mic; 9VDC op-
eration,

Circle (359) on Reply Card

VS

= Self key or external key

=GPl contacts provided

90 Broadcast Engineering May 1992

® A low cost version of our successful MASTERKEY
= Seamless inlay of antialiased key sources

= |jpstream, downstream or stand alone
= Mix to key via remote, illuminated pushbutton

= |Jser selectable mix to key rate

*Both cards will plug directly into Leitch Video or GVG DA frames.
They are also available in our V2 rack width self-powered frame.

broadcast video systems Itd.

40 West Wilmot Street, Richmond Hill, Ontario L4B 1H8
Telephone: (416) 764-1584

PROBLEM SOLVERS

TURN EMPTY SLOTS IN YOUR DA FRAMES"
INTO MONEY SAVERS

’ CARDKEY
L= Linear
Video Keyer

phase.

» Regenerates sync, blanking & burst

e 40db common mode hum rejection

e Chroma on/off, burst on/off, proc bypass switching

e |jser adjustments for video, chroma, sync, burst &
setup levels, blanking width, start & end of sync,
black & white clip, equalization, horiz and burst

Fax: (416) 764-7438

-

CARDPROC

Video Praocessing
Amplifier

Circle (51) on Reply Card
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Enhanced amplifier
By Audio Dynamics
s AD-302 program card: enhances an-
plifier of I'TC Delta cart machine; provides
14dB dynamic noise reduction with non-
encoded approach for near CD-quality au-
dio; EQ trim controls independent of NAB
EQ pre-amp; 32Hz-16kHz response; 3-tone
cue detector.

Circle (357) on Reply Card

Auadio-for-video

By Graham-Patten

* D/ESAM 400: audio mixer for digital
editing suite; 32-input system accepts ana-
log and digital signals with virtual matrix
router to four analog and four digital pro-
gram outputs, in addition to four monitor
outputs.

Circle {370) on Reply Card

Video production

By Grass Valley Group

¢ Model 3000: advanced production
switcher; analog and digital inputs with all
processing in digital domain, architecture
allows nine layers of video to be combined
in one pass with negligible noise.

« DDR-4400: digital disk recorder; 10-bit
component digital recording for full com-

patibility with GVG Kaleidoscope and
Graphics Factory. including depth informa-
tion for 3-D compositing; does not use
compression.

Circle (372) on Reply Card

Automated playback
By MATCO
* MA-204A switcher: 22x3 stereo
audio-follow-video router; loss-of-video
sensing on each output; random or se-
quential event operation with parallel,
serial or IR control VI'Rs; 24 control out-
puts for VI'Rs and peripherals; battery pro-
tection of clock/calendar and event list
memory.

Circle (388) on Reply Card

Composite digital products

By Leader instruments

e Medel 411D: combined sync and test
signal generator for composite D-2/D-3
systems: parallel, serial and analog video
with serial digital audio AES/EBU format
audio outputs; 20-character source ID,
calendar/clock; complies with RS-170A;
0% and 7.5% setup selections,

¢ Model 5860D: waveform monitor for
D-2/D-3 installations; parallel, serial in-
puts; parallel/serial decoder, D/A drive

MATCHaXe LE€=I K

Get the most from your broadcast dollars.
Usze the CD100 and IMD-24 to match
consumer-type equipment to your studio
equipment. The CD100 Is a Compact Disc
Adapter/Amplifier that interfaces an

inexpensive CD player

with your
professional equipment. it matches any
high impedance output consumer product
toa 600 ohm line, balanced or unbalanced.
Use the IMD-24 as a money saving bi-

Frequency: 30- 20KHz + 2 1 dB

Input/Output: Low - 600 ohms
High - 10K ohms
Size: 2x P x P

directional interfacer that matches studio

equipment, with 600 ohm input or cutput
lines, to consumer equipment.

IMD-24 Impedance Matcher

THD: Max .1% ofFrequency: 15 Hz to 30KHz
Noise: -96 dB below +24dBm ouput

For addn 1
Products. contact Russco Sales. 3690 E. Shields. Fresno, CA 93727

analog display and video monitor output;
all standard waveform monitor modes,
line select functions.

Circle (384) on Reply Card

Video test system
By Plateau Digital Technology
* PVYM-1073 upgrade: file storage for
hand-held combined waveform, vector
monitor and color frame timing mul-
timeter; permits measurement informa-
tion to be saved, recalled, edited and used
in reference matching.

Circle {410) on Reply Card

CD sampler

By Roland Pro Audio Video

¢ RSS demo CD: shows effects and ca-
pabilities of Roland Sound Space localiza-
tion processor; 36(F° H/V position control;
effects apparent during playback of ma-
terial on any conventional stereo playback
system; pricing policy for RSS equipment
purchasing has been revised downward,
in addition to various leasing, rental pro-
grams. For more information, contact
Roland Pro Audio/Video Group; 7200
Dominion Circle, Los Angeles, CA 90040;
Attention: RSS CD; phone 213-683-5141
ext. 337.

CD100 CD Adapter

Frequency; 15 Hz to 30KHz
THD: .01%
Noise: 75dB below O level

ENRUSSCO

ELECTRONICS

CALL RUSSCO SALES at (209) 291-5591

tormation on the IMD-24, CDTo0 and other Russco

Fax {200 2919601

Circle (54) on Reply Card
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Power conditioning

By Current Technology

* CT900R series: power supply rack sys-
tem; integrated AC/DC conversion, invert-
er and AC/DC distribution for custom re-
quirements; 24VDC. 48VDC, 125VDC
systems to 25kW power levels; controlled
charging current, discharge cutoff thresh-
old prolongs battery life.

Circle (363) on Reply Card

Video mic system
By Nady Systems
* Nady 551 VR: 2-channel wireless re-
ceiver; compact unit with belt clip also
mounts on camcorder: 120dB dynamic
range and companding noise reduction;
SMT device circuitry; HI-10 hand-held,
tapered-body microphone or SX/LI-30
body pack with mini XLR connector for
any electret lavalier mic.

Circle {330) on Reply Card

Distribution switcher

By Di-lech

¢ Model 5880: compact router for large

systems; basic 32x1 matrix expands to

128 x160 stereo AFV; requires 40RU space;

video combiners permit larger matrices.
Circle (364) on Reply Card

Multiformat routing

By Grass Valley Group

* Series 7000: signal management sys-
tem with digital matrix routes current and
proposed serial digital standards; 32x32
to 128x128 frames with various control
panels; accommodated data rates include
proposed 16x9 EDTV and compressed
HDTV; cable EQ, reclocking; digital and
analog modules acceptable in common
frames; interface to existing Horizon ma-
trices.

Circle (373) on Reply Card

Ops management, compliance
By Wind River Broadcast Center

* Bighook project: 3-volume guideline
to radio station operations management
and FCC compliance focuses on technical
aspecls as well as management of station

public inspection file; prepared by consult-
ing firm in response to an expanded FCC
inspection program and increases in non-
compliance fines.

Circle (408) on Reply Card

Multi-user digital recorder
By Digital Audio Research
¢ SoundStation Network: upgrade to
digital audio recording system permits
multiple workstations to be interconnect-
ed; share resources, recorded material
through access under touchscreen user in-
terface; usable with SoundStation Il and
Sigma systems.

Circle (365) on Reply Card

Auadio cart replacement

By Studer Digitec

* NUMISYS: digital audio automation
unit; front-panel slots accept digital car-
tridges of any length; 2-channel version
alternates, sends each step of a playlist be-
tween two channels of the mixing conscle;
full manual control facility; commercial in-
sertion option; playlist displayed on inte-
grated monitor screen.

Circle (402) on Reply Card
]

CLEAN AS YOURr A___O_

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

TERECREE
} reeecEnn

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

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

Ca, Continental lecteonics Cosporation

® PO 80X 270879 DALLAS, TEXAS 75227-0879 214-381-7161 TELEX: 73-398 FAX: 214-381-4949

Circle (50) on Reply Card
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RELATIONSHIP
PORT
IN-PHASE QUADRATURE NG CONN.

i 4 3 2

2 3 4 1

K| 2 1 4

4 1 2 3

PORTS PORTS

ISOLATED @ OuT, 90

N @ +—4~;~—-—r@ ouT, 0

QUADRATURE HYBRID

Figure 4. The quadrature hybrid and a matrix of its ports’ relationships to one another. In the
application shown. power coming into hybrid at port 1 exits hybrid through ports 3 and 4 with

phase relationships as noted,

Continued from page 40
HDTV applications
The systems just described are capable
of covering the full VHF or UHF broad-
cast TV bands. In this respect, they may
have significant application in the upcom-
ing transition to HDTV broadcasting.

Broadband antennas can provide the fol-
lowing advantages during this transition:

¢ An all-band antenna means the system
is capable of handling a station’s present
needs and its future channel assignment
for any advanced TV (ATV) simulcasting.

* During the simulcast period, NTSC and
ATV signals will be transmitted with the
same coverage.

* A single transmission line can be used
for NTSC and ATV signals

* Broadband panel antenna systems with
non-dispersive transmission lines will pro-
vide a linear phase shift across the band
and reduce group delay contribution.

* These antennas typically use half-
wavelength element spacing, thereby
greatly reducing downward radiation.

» Panel-type radiators can be mounted on
the faces of existing towers. Their wrapa-
round installation can provide less pattern-
ripple than a side-mounted pylon antenna.

* Quadrature phasing provides a system
that is insensitive to impedance changes
due to antenna icing.

All of these advantages are available to-
day. using current multichannel antenna
technology. These systems immediate
benefits in shared transmission facilities
are enhanced by their potential future util-
ity in ATV applications. Such an analysis
presents some compelling reasons to con-
sider multichannel designs at your facility.

w For more information on multichannel
TV antennas, circle Reader Service Num-
ber 301 [ |

Professional Services

.memnoml—

Satellite Systems Engineering Design & Construction
NG TRACKING SYSTEM ~TRANSPORTABLE
1-800-444-0856
PH: (805) 963-3765 FX: (805) 962-0920
425 E. Montecito St. Santa Barbara, CA USA 93101
A DIVISION OF HEMEC COMMUNICATIONS

NETCOM

STATE-OF THE-ART ENGINEERING FOR AUDIO & VIDEO

TURN-KEY SYSTEMS
DESIGN & DDCUMENTATIDN
EQUIPMENT SALES
CAD SERVICES
1465 PALISADE AVE., TEANECK. N O7666 / (201) 837-8424

s8]l Radio/Tv Engineering
E Company

C'()//Su/[a/?/ § Norwnod

16 ster Lane Los Osos, Ca 83402
Ph (805) 528 t996 & Fax. (BOS) 528- 1982

Patterson Pres

Fax your ad to
913-967-1904
Attn: Renee Hambleton
It's that EASY!

ERIC NEIL ANGEVINE, P.E.
architectural engineer

specializing 1n broadcast studio acoustics

1002 Greystone Street
405-744-6444

Stliwater. OK 74074
405-372-3949

East coast Vldeo S_yslems _

o A tull service

company providing... Serving. ...

= Consultation s Cable Systems

= Engineenng & Design » Corporate Facilibes

= |nstaliations = Broadcast Facilities

= Traming * Teleproduchion Facihties

52 Raiph Street, Bellevile NJ 07109 (201 751-5655

TEKNIMAX

TELECOMMUNICATIONS

DENNIS R. CIAPURA
PRESIDENT

11385 FORESTVIEW LN

SAN DIEGO, CA 92131 619 695-2429

D. L. MARKLEY

& Associates, Inc.
CONSULTING ENGINEERS

2104 West Moss Ave.
Peona, llhnos 61604
{309) 673-7511
Member AFCCE

JOHN H. BATTISON PE.
CONSULTING BROADCAST ENGINEER,
FCC APPLICATIONS AM, FM. TV, LTV
Antenna Design, Proofs, Fieldwork

2684 State Route 60 RD* 1

Londonville. OH 44842

419-99 1-3849

For Classified Advertising or Professional Services information
Call Renee Hambleton at (913) 967-1732
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FOR SALE FOR SALE FOR SALE
From the creator of SATA: CAPACITORS OVERNIGHT
NEW OCTOPUS 2408, 5th GENERATION e T S o

# 0il Filled — Non-PCB Oval, Rectangular
Relays » Filters ® Transistors
Any Parts starting with 1N or 2N

1-800-323-0460 FAX 1-802-425-3664
Kellner Electronics, Inc., Charlotte, VT 05445

Professional Broadcast Console

e

-NEW- COLOR BARS, BLACK

SYNC $379
The CSG-50 from HORITA generates both
SMPTE or full-field color-bars or black-burst,
and composite sync signals. Built-in timer
switches from color bars to black after 30

Available in Different Configuration or 60 seconds. Tull RS-170A spec. Genlock
your system, laydown color-bars a{\)d blgck‘
4 L Decktop and rackmount versions. UNCON-
Phase meter (vectorscope) Sub group modules G o e e A
i i i video dealer or
s Optical & electrical input/output e LT

Mission Viejo CA 92690 (714) 489-0240

Distributed exclusively by . For I'I:ll:]rE COPPER - For Construction. Strap, screen, #10 wire.
information call 800-622-0022, 5-92-11

EURO TECH, INC. 201-434-5729

ADVANCED SCA DECODER, DESIGNED TO FUNCTION
at your specific frequency. Excellent for voice, music, or
data. $20. Volume discounts are available. 417-881-8401.

LINEAR CIRCUITS. Custom designed US. Pal. Design  TUBES 4CX30004, 833A, 4-1000A, 4CX10000D, and more. 5-92-1t
Award (614) 898-9120. 3-92-41 We carry large inventory, all major brands (EIMAC, AMPE-
REX, RCA) Call Stew 1-800-842-1489. 191tfn  FOR SALE: RON BALONIS' BROADCAST ENGINEER'S

Computer Toolbox for IBM compatible computers. Write for

CHUBDIR DY (™" & VIDEO/AUDIO vl P sTognzn | T R e
RESALE NETWORK DR IY Y evice

NEW PANASONIC EQUIPMENT!
THDUSANDS OF ITEMS L|STED.. nsﬂ[gﬂﬁinsc] Over 3000 items BROADICAE ROFESSIOMAL-
MANUFACTURER & DEALER DEMD UNITS... > 2

in Inventory ik
172 inch recorders ' . RIAL

FULL WARRANTY

INTRODUCING PROVID SUPPLY'S to digstal Y - \ZED TOP QUALITY]
BROADCAST ADVANCED VIDEO SYSTEMS
BULLETIN BOARD GENLOCK YOUR SYSTEM BLACK- 800-233-2430, 9am-Tpm, M-F
BURST, SYNC, AUDIO TONE $289
SEHVICE Need to 'genlock your video systen?? The For New and Rebuilt
INSTANT PRICING AND AVAILABILITY BSG-50 from HORITA generates black-burst, M Radio Brondca:I Equlpmem
24 HOURS A DAY ! Composite sync, and a 1-KHZ audio tone.
Provides 6 separate outputs of any mix of HALL
CALL (708) 670.7790 up 1o 4 each of RS-170A black or sync. Also - e
provideles (s)u bcar(r;iﬁth:\lanTl;ipgé drive. UN- Electronics
CONDITIONAL NTEE. Contact your
sk snems. | | U (800 o7e-5465
.. HORITA - P.O. Box 3993, 1305-F Seminole Trail » Charlottesviile, Va. 22901
REGIONAL SUPPORT - EXPERIENCED SALES Mission Viejo CA 92690 (714) 489-0240
ENGINEERS - FAST ANSWERS Circle (80) on Reply Card

NEW, USED, DEMONSTRATOR AND NEWLY
INTRODUCED PRODUCTS AVAILABLE, AND

MOSTATAL CUSTOMER SATISHACTION IN-STOCK USED BROADCAST EQUIPMENT

THE ONLY PRODUCT SUPPLIER

YOU SHOULD CONSIDER IS: Beta SP/BVC10 MICOR VIDEDO EQIIP T__ Character Generators
Cart sys Super Scribe. Scribe
PROVID SUPPLY CORP. I S ... . R
: P . 900, 312-334-430 X}
Chicago (T08) 670-PROS hefa < e S s
St. Louis (314) 468.7207 BUW 10, 21, 40 Moniors BTS G030, 20,20, 1010
ampa (813) 763-1283 mgs.fm B IKEGAMI PM 9304, 9-54 fg;ﬁ'g{'ﬁ Etfects
C-Formal hiﬁhlér_lgh F;xtures Al moget ABEKAS A42, AS2, AS3
0, X ole Richardson — All models HARRIS Ins still st
U B E :2:;;"“ 2000, 2600, 3000. 3100 STRAND — All mogels AURORA 220, 240, 260,
Se TEK 528. 1720. 1730, 1780R Terminal Equipment

classified ads | |fwases,  312-334-4300 . ...

1680-16AN. AMPEX VISTA 18N
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HELP WANTED

HELP WANTED

HELP WANTED

TAFT BROADCASTING/NASA DIVISION is recruiting quali-
fied applicants for the position of TELEVISION SYSTEMS
DESIGN ENGINEER, to assist in support of video systems
and services at NASA Johnson Space Center in Houston,
Texas. Candidates should possess the following qualifica-
tions: BSEE or equwalent techmical degree preferred.
MSEE or post graduate work in a technical discipline is
desirable. At least 2 years of experience in faciliies plan-
ning and construction of television systems and sub-
systems. Other desirable attributes include component and
systems level troubleshooting experience in a quality orient-
ed broadcast or post production environment. Prior man-
agement experience is a plus. Technical disciplines
invelved include production, post production, tetecine, video
tape recording techriques, sateliite, teleconferencing, ana-
log and digital signal processsing. computer graphics,
microwave, baseband., fiber optic and RF distribution. Ex-
cellent organizational, communication, and writing skills re-
quired. Please send your resume and four professional
references to: Taft Broadcasting. 16441 Space Center Bivd
Houston, Texas 77058, Attin: Debbie Burks, We are an Equal
Opportunity Employer. No Phone Calls. Principals Oniy
Please. 5-92-1t

SOUTH TEXAS educational station has an opening for a
Chief Engineer. Previous expenence desired In mainte-
nance of UHF transmitters and studio systems as well as
personnel supervision. SBE certification a plus. Send re-
sumes to Community Educational TV, Inc., Attention Ben
Miller, PO. Box C-11949, Santa Ana, CA 92711. EQE.5-92-1t

ADVERTISEMENT FOR SENIOR VIDEQ TECHNICIAN FO-
CUS ON THE FAMILY, an Evangelical Christian non-profit
organization. has an opening for a Senior Video Techni-
cian. Candidate will work under the supervision of the Chiet
Engineer as part of our engineefing team, specializing in
the video production area. Applicant must have at least an
AA degree or equivalent trade school education, and 7
years experience in video production maintenance. Should
know Sony t and Betacam, Chyron, Abekas 53D, computer-
ized editors and switching and routing systems. Betacam
experience and camera maintenance is a plus. Mail resume
and CHRISTIAN references to Human Resources: 420 N,
Cascade Ave.. Colorado Springs. CO 80903. 5-92-1t

MAINTENANCE ENGINEER Fox Television. KRIV, Houston,
TX is seeking a mainténance engineer. Applicants must
have at least five (5) years minimum television broadcast
maintenance experience. Must be famihar with small for-
mat videotape and sony betacam format. Must have FCC
license or SBE certification.

Interested applicants should contact: Wendell Wyborny, VIP
Chief Engineer, KRIV-TV. PO. Box 22810, Houston, TX
77227 EO.E. 5-92-2t

0:‘ GENERAL ATOMICS

RF ENGINEERS

General Atomics, a diversified high technology research
company, has openings for qualified RF engineers to work on
nuclear fusion programs including the design, building and
operation of power supplies and components for pulsed and
CW RF systems with a frequency range of 30 to 120 MHz.

Qualifications include an EE degree (advanced degree desir-
able) and experience in operation and maintenance of high
voltage power systems and broadcast equipment. Must be
capable of troubleshooting down to component level.

General Atomics offers opportunities for professional ad-
vancement along with excellent salary and benefits. Candi-
dates should send their resume to: Dept. 92-5, General
Atomics, P.O. Box 85608, San Diego, CA 92186-9784. We
are an Equal Opportunity Employer. Principals only, please.

DIRECTOR, ENGINEERING POSITION AVAILABLE: San
Francisco's new facility KQED-TV, seeks highly motivated
individual who will be responsible for providing technical
leadership and directly managing engineering maintenance
department. 5 years expenence in management as a Chief
Engineer in a medium or large market required with strong
studio, transmitter, digital and computers experience. Gen-
eral license required and SBE certification and BSEE
desired. Please send resume/cover letter to KQED, ATTN:
Human Resources, 2601 Mariposa St., San Francisco. CA
94110-1400. EEO. 5-92-1t

ENGINEER TO MANAGE Growing Service Oepartment of
Sony Broadcast Dealer in Anzona. Applicant must have 3-
5 years Senor Engineering experience including system
design and installation. Electronic or Broadcasting Degree
helpful. Report to top management. Supervise department
of four (4). EOE. Send resume or fax (602) 274-7416 to: M.
Temen Audio Video Recorders. 3830 North 7th Street.
Phoenix, Arizona 85014. 4-92-21

MAINTENANCE ENGINEER
Top Chicago video, film, & audio post-
production company seeks engineer with
3-5 yrs. experience. Component level re-
pair a must. Familiar with GVG switchers,
Sony VTR’s, Graphics equipment, & non-
linear editing systems a plus. Please send
resume and salary requirements tp:

Avenue Edit, Inc., 625 Michigan Ave.,

22nd Floor, Chicago, IL 60611

Attn.: Engineering ax (312) 943-9760

E.N.G. MAINTENANCE ENGINEER: Must be highly quati-
fied in Beta SP, U-Matic, ENG/EFP camera, and Newstar
computer and field equipment maintanance. 3 to 5 years
experience and an FCC Generat Class Radio-Telephone
License or SBE Certificate required. Must be physically able
to lift equipment weighing 60 Ibs. NOTE: Applications will
be considered for a potential opening no earlier than July
1, 1992. No phone calls, please. Send rasume to Chief En-
gineer, WIS, PO. Box 367, Columbia, SC 29202. EOE.

5-92-4

TRAINING

EQUIPMENT WANTED

SERVICES

FCC GENERAL CLASS LICENSE. Cassette recorded los-
sons with seminars in Washington, Newark, Philadelphia.
Bob Johnson Telecommunications, Phone (213) 379-4461.

5-90-tn

WANTED: USED VIDEO EQUIPMENT. Systems or compo-
nents. PRO VIDEOC & FILM EQUIPMENT GROUP: the larg-
est USEQ equipment dealer in the U.S.A. (214) 869-0011.

4-91-tfn

Use Broadcast Engineering Classifieds

Classified advertising now available as C fied Dis-
play or By-the-word.

Classified Display: $112 per column inch, per insertion,
with frequency discounts available. 1 inch minimum, 10
inches maximum per ad. Biind ads $40 additional. Read-
er Service number $50 additional. S$pot color available for
$150 (color determined by publisher).

By-The-Word: $1.75 per word, per insertion. Imtials and
abbrewiations count as full words. Blind ads $40 addition-
al. Minimum charge $40 per insertion. No agency discounts
allowed for classified ads.

Contact Renée Hambleton, at (913) 967-1732, for intor-
mation on frequency and pre-payment discounts. To place
your classified ad send your order and malerials to Broad-
cast Engineering. Classified Ad Mgr.. PO. Box 12901, Over-
land Park, KS 66212-2215.

EQUIPMENT REPAIR

Quality Service & Repair specialists in
PALTEX, CONVERGENCE, IVES, QUANTUM
Editing Systems
We offer economical, reliable,
dependable and guaranteed service.

Phone: 714-730-0660

www americanradiohistorvy com

TRANSMITTER TUBE REBUILDING SINCE 1%41:
3CX2500. 4CX5000, 4CX15000 and many others, Write for
details. FREELAND PROQUCTS INC., 75412 Hwy. 25,
Covington. LA 70433, (504) 893-1243 or (800) 624-7626.

1-91-ttn

ORUVERSIONS
i

VIA STATE-OF-THE-ART. 4 FIELD.
EMMY AWARD-WINNING CONVERTER

PAL BETACAM SP « PAL 1"+ S-VHS
347-D-2+HI-8- VIDEQ-8 - 172°

VIDEO DUPLICATION
ALL FORMATS

L800-USA-DUB]

B OO0
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Portable pedestals for

studio _performance to 0. |

OSPREY

Vinten's unigue OSPREY pneumatics offer one advan-
tage over any other studio quality pedestals. They're
portable. Capable of supporting cameras up to 150
pounds, OSPREY columns and dollies separate, pack
compactly and are ready — for any production, anytime,
anyplace.

With crab and steering control comparable to full size
pedestals, the portabie OSPREY | and Il (with one- and
two-stage columns, respectively) give perfectly balanced,
on-shot performance. Both models weigh under 100
pounds complete with kick bar and trim weights.

Both OSPREY columns are rechargeable; the
two-stage is also self-pumping. The standard dual .

3

Circle (3) on Reply Card

5" wheels, equipped with brakes, cable guards and triax
scoops for studio use, can be replaced with optional 6"
OB wheels. There's also an optional tilier.
If you don't need on-air dolly moves, the new Pro-Ped
with its two-slage OSPREY column and castoring dolly save
you weight and cost. A new height adaptor also lets you
mount a panfilt head to the dolly for low-level shots.

Which OSPREY is best for you? Get the answers and more
information by calling the Vinten location nearest you
Vinten Broadcast Inc.,

'8 44 Indian Lane East, Towaco, NJ 07082
{201) 263-4000 FAX (201) 263-8018
South - Coral Springs, FL (305) 345-2630

’ West — Sun Valley, CA (818) 767-0306

=5
vVinten

FOR EMMY® WINNING ROBOTICS,
IT'S VINTEN MICROSWIFT

www americanradiohietorv com
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If you need simple 4x1 switching or multilevel 32x32 routing, HEDCO has a range that fits.
Whether it's mono, stereo, composite, component, new digital formats
or RS-422 HEDCO has an answer. Manufactured to the highest standards,
HEDCO gives you affordable choice, quality and performance.

Circle (2) on Reply Card
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When you need a switcher......switch to HEDCO
HeDCO

A DIVISION OF LEITCH

Leitch Incorporated. 920 Corporate Lane, Chesapeake, VA 23320 « Tel: (804) 548-2300 or (800) 231-9673 Fax: (804) 548-4088
Leitch Video International, Inc., 220 Duncan Mill Road. Suite 301. Don Mills, Ontario, Canada M3B 3J5 * Tel: (416) 445-9640 Fax: (416) 445-059¢
Leitch Europe Limited, 24 Campbell Court, Bramley, Basingstoke, Hants., UK. RG26 5EG « Tel: +44 (0) 256 880088 Fax: +44 (0) 25. 280428
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