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é6hut have you ever
uilt a big one???

asked NBC, CBS, RTO 1992 Olympics (International Broadeast Center), Sunset Post.
Video Post & Transfer, U.S. Air Force, Mills/James Productions, y
University of Arizona, The Family Channel,

NEP and The United Nations.

Looking “rllln
100MHz ahead... sl | ey

SYSTEM 5 A/V routing switcher met their
specs. Its 100MHz bandwidth is essential for
computer graphics and advanced TV signals. It
can be configured up to 1024 x1024 with multi-level
control {up to 16). SYSTEM 5 is a disc based system,
has virtual matrix mapping, full system reconfiguration
...and it maintains system specification integrity.

And there are scores of smaller SYSTEM 5s installed by a e
wide range of users from airlines to telco companies.

NBC routing switcher
SJor 1992 Olympic
Summer Games in

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

Switching Systems New York City B00-328-1008

6bAre you competiu'ze?” Call us.

& PESAcHRON
PESA CHYRON CRAE ALIRORA a d
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Your trans- =
mitter failed. H I;
Nowyou're B £
faced with ';__ '
drifting 1 (t
viewers, falling = I

ad revenues, and your
problems are snowballing.
It's an avalanche you
can prevent with Harris
Platinum Series VHF
television transmitters.

o HARRIS
ALLIED ==

| | - -

Their

unsurpassed

relability

stems from

* Harris Allied

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

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

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

USA 217-222-8200

FAX 217-224-1439
International 217-222-8290
FAX 217-224-2764
Canada 800-268-6817

FAX 416-764-0729
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ANNUAL FACILITY FEATURES:

MAINTENANCE REPORT: -

Those responsible for maintaining today'’s 4 AES Show Review

broadcast and production facilities must be By Skip Pizzi. technical editor

more skilled than ever. Because the Highlights of the 93rd AES Convention.
equipment is sophisticated and complex, the

maintenance staff must excel in knowledge 20

Using Video Test Equipment

By Mark Lverett, Videatek

Look before you leap into any repair is the first step in maintaining video
equipment.

as well as speed of repair.

33 Airflow and Cooling in RF Facilities
By Kirk Harnack. Hurnack Engineering
There's more than one way to keep the transmitter cool and clean.

42 Performance Testing of Digital Audio Equipment
By M. Rayvmond Jason, NPR
The new AES digital audio testing standard is reviewed and explained.

50 Maintaining Proper SC/H Phase
By Eric Wenocur. KiL.M Video
Keep errors to a minimum by carefully monitoring SC/H phase.

v

0l Ruggedness Testing for Transmitters

DEPARTMENTS: By Nicholus G. Richurds and Murtha B Rapp. Hurris Allied

4 News Make sure your transmitter will function in a hostile environment.

6 Editorial

8 FCC Update OTHER FEATURES:

10 Strictly TV

12 re: Radio _ 56 Inside Standards Conversion

14 Management for Engineers By Curtis Chan. Chan & Associutes

16 SBE Update In the ever-increasing world of international TV transmission. standards conversion
18 Troubleshooting has becoine a hot topic.

20 Technotogy News

78 Applied Technology: VM700A ON THE COVER

W“h_opli”" 21 One important key to maintaining today's high-tech systems is the use of even

84 Preview higher-tech test equipment. Camera performance measurements is one new area
86 Classifieds where powerful digital technology in test equipment is providing solutions to long-
88 Advertisers’ Index standing measurement problems. (Cover credit: Tektronix.)

2 Broadcast Engineering November 1992

wwWw americanradiohistorv com


www.americanradiohistory.com

1989 ey Commmunnications, e

4

The V-Series headsets. nquestiobly accurate.
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o
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Even if what they say 1snt.

Q0

The \-Series headsels, models V-220 and V2210,

Atter nearly fiftv vears in the
professional headphone business
weve outdone ourselves — and the
competition — with a line that
delivers a unique combination of
comfort, modular flexibility, and
unsurpassed sound reproduction.

Available in three models. the
V-Series fearures a newlv designed
driver assembly for an exceptionallv
clean 10-20,000 He response with
Y0 B sensitivity.

Revolutionary floating earcups
antomaticallv adjust 1o anv head size

to give you the most comfortable

fit, allowing each sofi, supple earcup
10 move independently in all direc-
tions. And interchangeable mic and
cable assemblies mean vou worn't
have 1o change headsets for diflerent
applications.

Like all pertormers, they must
be heard 10 be appreciated. So see
your Telex pro andio dealer for a com-
parative demonstration or call 1-800-
551-0716 for more information.

The V-Series. At least one
thing will be pertealv clear:

Circle (5) on Reply Card
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News

By Dawn Hightower,
senior associate editor

Test results available
for first digital ATV
system

The Advanced ‘lelevision ‘Test Center
(ATTC) has announced the availability of
the “Record of Test Results for DigiCipher
HDTV™ — the first digital advanced TV
(ATV) systein tested at AT'TC under the
auspices of the FCC Advisory Committee
on Advanced Television Service (ACATS).

This report on DigiCipher lIDTV — de-
veloped by General Instrument Corpora-
tiont on behalf of the American TeleVision
Alliance — represents the second in a se-
ries of five reports to be used by the FCC
ACATS for comparing the performance of
the systems seeking to become the HDITV
Droadcast transmission standard for North
America.

The cost of the volume is $400. Dis-
counts for an order of five or more sets
is $350. Special offer: Order and prepay
for this and the next three digital system'’s
reports for $1.500 and receive the 2-
volume Narrow-Muse report included in
this price. Contact Janet Martin at ATTC
for copies. The phone number is
T03-739-3850).

RBDS standard
receives approval

The Radio Broadcast Data System
(RBDS) standard has received approval by
the National Radio Systems Committee
(NRSC) on initial ballot. This achievement
was jointly announced by the Electronic
Industries Association’s Consumer LElec-
tronics Group (EIA/CEQG) and the Nation-
al Association of Broadcasters (NAB).

The standard is expected to usher in a
new era in data transmission. as radio
manufacturers and broadcasters prepare
to integrate RBDS signals into their
product,

When the standard is released, manu-
facturers can move rapidly to develop a
market for RBDS. Several receiver manu-
facturers expect to display products at the
1993 Winter Consumer Electronics Show.

FCC urged to close
door on telco entry

The National Association of Broad-
casters (NAB) urged federal regulators to
close the door on the nation’s telephone
companies before they are allowed to as-

4 Broadcast Engineering November 1992

sume de facto control of cable television
and other video programming outlets
within their service areas.

The NAB wants the Federal Communi-
cations Commission (FCC} to reconsider its
decision granting telephonte companies
the right to own 5% interest in any pro-
gramming they might distribute over their
phone lines. Perhaps more harmful are
other FCC actions that allow telcos to fi-
nance up to 100% of a cable or video
programmer’s operation, to consult and
manage a programmer and to enter into
joint ventures with a video programmer.

NAB said by taking these actions, the
FCC has gone beyond the intent of Con-
gress expressed in the 1984 Cable Act. gut-
ting statutory saleguards meant to protect
consumers and preserve a competitive
marketplace.

NAB also supports no other relationship
between telcos and programiners except
that of a common carrier.

NAB asked the commission to recon-
sider its recommendation that Congress
repeal the statutory ban on telco owner-
ship of video programming within the tel-
ephone service area. Lifting the ban could
work against the video dial tone by allow-
ing telcos to buy cable systems instead of
building video dial tone systems.

DAR working group
makes significant
progress

Al a meeting of the Electronic Industries
Association's (EIA)} Digital Audio Radio
(DAR) subcommittee, Working Group A
(DAR systems) and Working Group B (test-
ing) chairman reported that significant
process is being made toward the start of
the testing process.

Working Group A has almost complet-
ed the process of obtaining detailed infor-
mation about proponent systems. Work-
ing Group B's efforts to develop testing
guidelines is continuing on schedule.

As of Sept. 23, the following is a list of
EIA DAR Subcommittee System Propo-
nents: Amati Communications Corpora-
tion, AT&T Bell Laboratories, Digital Plan-
et, General Instruments. Kintel Technol-
ogies, Mercury Digital Communications.
M.1T.. National Aeronautics and Space Ad-
ministration (NASA)/Voice of America
(VOA), Strother/LinCom. Thomson Con-
sumer Electronics, for EUREKA-147 DAB,
and USA Digital Radio.

American Digital Radio, which had earli-
er expressed an interest in submitting a
system for lesting, has withdrawn its sys-
tem for consideration. [ ]
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BROaD G

EDITORIAL

Brad Dick, Ffitr

Card Bentz, Specwn! Preyects Edier

Ehip Me Tchnbca! Esbior

D Hoghtower, Sepvr Aoviciats e
=pefanie ke, Aemooanh Eoior

T Lok, Sevmr SMonogme e

Pal Banton. Denscsory Edier

ART
Digrag Ceavaned, Covpmirate Arr Iecmm
Nenita Gumangen. Gragphi Demgner

BUSINESS

Cameron Pishop Goup Vice President

Duane Hefner, firaps Pufidiober

Tom Brick. Marketmg vecior

Czatdana Inan, iy Dieerios Special Fopects
Evelyn Hornasday, Prumturn Brver

Sandra Tomezak, Prossciins Coondinalor

Dee Unger, ddveriuemg R Maoagis

Mary Brnbaum. Adeermising Produciun Saperoor
Shelly Larkey, Ashiertiainmg Cordisiir

Stephanie F. Carlson, Classiied daheriiveg Conndimuie
Lori Christie, Lar Meakal Sakes

ADMINISTRATION

R.J. Hancocs. Preeilant

Carol Sharp. Circwhtiiot Chnecior
Custorner Service: H13-087711

TECHNICAL CONSULTANTS

Ere Neil Aduievies, Branlius! Aroasiics
o B Datosom. Anivawmas: Bondiaen
Teninis Cinprana, R Tockwlog)

Tiane £, Erckssn, P £, Svweiems Gy
tohn Rean. Sboprrier Banobogy
Tarnald 1. Merkley, Trasmmisson Maclies
Herry . Martin, Legul

Lurlis Chan, Aud s Vil B

MEMEBEA CAGAMNIZATIONS

sustaining Membsers of

® Acodstical Sockty af Amexics

& Sptely ol Brsoleast Engineers

= Hopjely o Mulion Plobsee aml T Engliees

Mlensher,
Assoristion of Basiness Publisless MP

Membar,
Prasiniess Pubilications
Ak of Cwculation

BROADCAST EMGINEERING is rdsed for corpomie
management, enyineersterbnicians and oller sstion
management personinel al commerrial and aducslicnal
radio and TV ataticis, iefepreduction siudies, recording
studios, CATY smed CCTW Dncilities and ginvermersenl agen-
cles. Qualifisd pessnnis lnchade consufting enginesrs and
dealer/distritibuss off hreandeas! edguipimenl.

BROADCAST EMGINEERING j155% IMHIT-1 7041 is pub-
lished montjey fjrhus e gpeciad eses] and malled iree
to qualified persons wilhin the Unjleg Seaiss aml Caiia-
da in occupations described abmee. Second-tlass posisge
paid at Shawmrs Misdkon, K5, widl eddvimal malling
offices, PISTEASTER: Send suklross chaiges 1o Broad-
cast Engimeering. 11k Box 12068, Jverland Park, K5
66282-2960.

SUBSCRIFTIONS: “oi-joal®ed persnns miay sabscrbe
at the followiseg ralese Dlnaid Slabes aned Conads o Vear,
§50.00. Luabdisd anid non-qualified persons i all olBer
veniflfiiss one wear, BHLID surlace madll $LIE0A fair
malll. Spbsiviphon micsmalion: B0 Bog | 2937, Over
tand Park, ks Gl oy

Phodncopy Aghls: Permssion o pletocojy ke terial
of pemsanid use | granied By Inkeries Fublishing Coepo-
ewlion For Bhearies ainl atles reglsiered wilh Copyright
Clearsnce Center IUCT]L providal Ve ke bee ol 5200
gt oopy ol artlcle is pakd direcily o CCC, 31 Comgrive
b Sabes, MA HYTO Speclal requests stould be pd-
dressei] o Cameron BsBop, goap viee preshlent, 558
1T TS E2 00 ¢ SILIH)

CORMESPONDENCE
Edilnriat and Advertseg BN Mecnll, Nverlusd Fark,
K5 GEFIL2715 Telephane: SE%14R N Edscrial dax:
38671905 Sdhvertising fag; 987 FH0,

Porsd by litester Puldishing

Al nghis resereed



www.americanradiohistory.com

Nikon ENG/EFP lenses. happen o your Nikon lens, a simple call ENG/EFP lenses can make you
All you need to look good. 0 0V Nikon Express Loaner Service look gcod, call 800-52-NIKON or
hottine will get you a loaner lens (516) 547-4355 ior our complete
overnight. So you don't ever have to brochure. Or write: MNikon Electronic
worry about a crew being out of action Imaging, Dept.D1, 101 Cleveland
until you can get a lens repaired. Avenue, Basshore, NY 17706
To learn more about how Nikon

SHOOTING STARS.

When you're on focation with a C2D
camera réaching for the best shot
possible, you need ENG/EFP lenses tha!
are compact, lightweight, and easy o
maneuver. Lenses with the flexibility to
adapt to any situation. Lenses with all the
star qualities found only in a Nikon.
Our ENG/EFP precision lenses are
created from the same superior glass
and coating technology that have made
Nikon the world renowned name in
optics. Which means they're made with
Nikon's exclusive Extra-Low Dispersion
(ED) glass. And lrealed with special anti-
reflection coatings to minimize ghosts
and flare. Plus, their strong magnesium
housing makes them exiremely durable.
So no matter how tough the assignment
Nikon ENG/EFP lenses are even tougher
Our full line of outstanding ENG/EFP
lenses includes the Nikon S9x5.5 wide
angle lens — perfect for tight, close-up 908
shots. The Nikon S19x8, with its unsur- :
passed focal length and range. The
all-purpose Nikon S15x8.5. And the eco-
nomical Nikon 513x9
Want to create special effects with
your CCD camerg? We have two
ENG/EFP converters that will allow you
to use your whole bag of Nikkor 35mm
SLR lenses. One lets you use wide angle
lenses down to an effective focal length
of 2 mm. The other Jets you use fong
focal lenses ouf to 1200 mm.
And in the unlikely event e

.......

something should niko” -
° exeeses
'3|‘-‘

Nir,

é j‘ (0 /4 B
ELEC TRONIC IMAGING

——e—c—F ¢ a | I—4—F—F—y—

©1992 Niko

—
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Digital Standard:

T
Editorial

Indecision is our own worst enemy

lf we're not careful, the digital audio equipment industry could become its own worst
enemy. The broad acceptance of digital audio has resulted in a wide array of digital
audio products manufactured by dozens of companies, The problem is that all of these
devices do not handle digital signals in precisely the same way. Thus, broadcasters
are now faced with a serious dilemma when purchasing digital products — will prod-
uct "A" connect properly with product “B." the result of which must be stored on prod-

uct “C?" Often, the answer is “maybe.”
Three important connectivity issues must be addressed as a part of a total solution.
The first is maintaining an adequate number of bits per

6 Broadcast Engineering November 1992

sample between digital audio devices. The second issue
involves the sample rate.

The AES/EBU standard has resolved nicely the first two
connectivity issues. Unfortunately, until recently there has
been no solution to the third problem of handling com-
pressed digital audio.

The third digital domain connectivity issue centers on
the lack of a standard for exchanging compressed audio.
Broadcasters must be able to transmit, store and edit com-
pressed audio anywhere along the audio chain. This
processed signal then must be transmitted — all without
degradation of the final product. Providing this process-
ing and transmission capability is the most difficult prob-
lem to overcome because of the variety of algorithms cur-
rently used by manufacturers.

Recently, Scientific-Atlanta announced it will publish the
interface specifications for its compression algorithms in
a way that solves all three digital connectivity issues. This
solution is not SEDAT-specific and can be implemented
in any manufacturer's digital audio equipment. (SEDAT is
Scientific-Atlanta’s digital audio compression system.)

Advantages exist for manufacturers and their customers
in the adoption of this solution. The standard would ena-
ble manufacturers to use one design instead of several, thereby lowering engineering
development costs, which means less-expensive products for customers. Also, a single
standard permits higher unit volumes, which also helps lower costs.

Users will be able to preserve digital audio quality throughout the broadcast facility
by decreasing the number of encode/decode cycles. It will be possible to receive, re-
cord, edit and transmit programming entirely in a compressed or non-compressed digital
format.

Once we have a digital interface standard, manufacturers can begin selling solutions
— not just products. More important, the adoption of an industry standard will pro-
vide a smooth migration path toward an all-digital, all-compressed audio path culminat-
ing in a future DAB transmission capability.

" Mq(w\wltéc

Kent Malinowski,
Vice President, Broadcast Radio and Data Systems, Scientific-Atlanta

Editor's note: A manufacturers’ ad hoc committee on digital audio interface standards has been formead by Bob Weirather,
director of strategic marketing for Harris-Allied Broadcast Division. Comments on this issue can be diracted to Weirather
or Malinowski (in care of the editor ot Broadcast Engineering magazine.
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TOTALLY TRANSPARENT
TRANSMISSION PROTECTION.

]“‘M&!; |
ata

M

-

i
A T

1] 114)
GATED LIMITING {d0) BF LIMTER

>
Pure Sound. Sophisticated, Easy to Use
Protecting transmission systems from peak overload Orban engineers took years to develop the complex
without audible artifacts—while stringently preserving algorithms which permit the 4000 to protect inaudibly.

natural sound quality—is the primary objective of many Yet, they kept the front panel of the 4000 clean, clear

of the world’s finest broadcast and businesslike. The precision LED
operations. That is why so displays indicate any action of the

many facilities arounc the compressor or HF limiter circuitry. The only
world are choosing the Orban adjustments are for INPUT level and
Transmission Limiter 4000. OUTPUT level. The huilt-in tone generator
The 4000 provides the peak and test mode permit rapid system setup
control they need, without and alignment.

audibly adding, subtracting
or interfering with their signal

Orban Signature Quality.

The Transmission Limiter 4000 is one of a |

in any way. il s, I
amily of reliable, quality Orb roducts
Donf' Tﬂke Power spectral densty ot the 4000's outpu! using “maximum peak d .I’y Od f I d ql:“ Ityb ‘ :;cn Et e
our Wor d for ] t hold” measurement. {5kHz/div. herizontal; 10dB/div. vertical) es':'_’ne_ or (:er;]lan n? r(:ao ; deal
- applications. Call your local Orban dealer |

: The 4000 provides transparent limiting with any source. for a hands-on demonstration of the Orban Transmission |
' Blind tests confirm that the sound of the Orban Limiter 4000—another breahthrough product from the |

Transmission Limiter 4000 is virtually indistinguishable leaders in broadcast audio processing. ”

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.

a division of AKG Acoustics, Inc.
© 1992 AKG Acouslics, Inc. Orban is 1 registered trademark of AKG Acoustics, Inc. 1525 Alvarado Street, Sa Leandro, CA 94577 USA
AKG Is a registered trademark of Akus'ische u. Kino-Gerate Ges.m.b.H., Austria. Tel: (1) 510/351-3500 Fax: (1) 510/351-0500
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Radio ownership rules
now in place

By Harry C. Martin

In mid-September, the FCC's new national
and local ownership rules for radio sta-
tions went into effect. A single entity may
own or have an attributable interest in up
to 18 AM and 18 FM stations. After two
years, the limit will increase to 20 AM and
20 FM stations. An entity also may have
a non-controlling interest in an addition-
al three AM and three FM stations if those
stations are controlled by minorities or
small businesses. A small business is de-
fined as one whose total annual revenues
are less than $500,000, and whose total
assets are less than $1 million.

Local limits. In markets with fewer than
15 stations, a single entity may own up to
three radio stations, no more than two of
which may be in the same service (AM or
FM), provided that the owner’s stations
represent less than 50% of the total num-
ber of stations in the market. In markets
with 15 or more stations, a single entity
may own up to two AM stations and two
FM stations, provided that the combined
audience share of the stations does not ex-
ceed 25%.

Market defined. The commission will de-
fine the radio market as the area encom-
passed by the principal community con-
tours (5mV/m for AM and 3.16mV/m for
FM) of the overlapping stations proposing
to have common ownership. The number
of stations in the market will be deter-
mined by counting the number of com-
mercial stations whose principal commu-
nity contours overlap the principal
community contours of the station or sta-
tions owned and those proposed to be
owned by a single entity. Operating com-
mercial full-power stations but not unbuilt
CPs. non-commercial stations, translators
or silent stations will be counted.

Market share. In determining whether
the 25% audience share benchmark has
been reached or exceeded. the commis-
sion will consider the combined metro
market audience share of the purchasing
and to-be-purchased stations. 1f survey
data is unavailable on a metro market ba-
sis, survey data for each of the counties
touched by the principal city contours of
the acquiring and to-be-acquired stations

ﬁanin is ;p_anner with the legal firm of Reddy, Begleﬁ
Martin. Washington. DC.

8 Broadcast Engineering November 1992

FCC

Update

will be considered.

The commission has devised a formula
to “weight” the survey data proportionate-
ly, according to relative county popula-
tions. Under the weighting formula, the
entire population of a county is taken into
account.

New forms. The FCC is modifying FCC
Forms 301, 314 and 315 in accordance with
the new ownership rules. Until printed
copies of the revised forms are available,
applicants proposing common ownership
of overlapping stations may continue to
use the old forms but must attach a sepa-
rate exhibit, including the specific market
size and audience share information
necessary to demonstrate compliance
with the revised ownership rules.

EBS updating proposed

The commission has announced pro-
posals for updating and improving the
Emergency Broadcasting System (EBS).
Under the proposals, the current 2-tone
EBS monitor/generator would be replaced
by a new alerting system device. The
devices would accommodate specialized
digital alerting codes that would permit
selective interruption of local program-
ming. For example, a local station's EBS
device could be coded so that only torna-
do warnings for the station’s home coun-
ty could cause regular programming to be
suspended. Such interruptions would be
accomplished automatically without the
need for local operator input. Likewise, at
the end of an emergency message, the lo-
cal station could automatically be returned
to normal programming from a central
EBS location. In the event of national
emergencies and tests, where the suspen-
sion of regular programming is mandato-
ry, the new emergency alert devices
would send (and receive) special alerting
codes that would cause suspension of
regular programming at all monitoring fa-
cilities within their range. Other EBS
proposals include:
* Making cable television and other me-
dia, including cellular and personal com-
munications networks, subject to the
system.
* Allowing self-testing, silent testing and
monthly on-air audible testing of the pro-

www.americanradiohistorv.com

posed new EBS device.

* Revising the test script to reflect the
changes in the system.

* Amending the EBS rules to prohibit
false and deceptive uses of EBS alerting
signals and codes.

* Mandating equipment standards for
EBS devices.

* Promoting the use of PSAs to heighten
awareness of EBS.

* Revitalizing state and local EBS plans
to include amateur radio participation.
* Renaming EBS to reflect the incorpo-
ration of other technologies.

Auxiliary application processing

transferred to Gettysburg

Effective Oct. 1, the commission trans-
ferred processing of certain Mass Media
auxiliary service applications from the
Mass Media Bureau's Washington, DC,
offices to the Private Radio Bureau's
offices in Gettysburg, PA.

The following types of applications will
no longer be processed in Washington,
DC: aural STLs, aural intercity relays, aural
microwave boosters, TV pickups, TV STLs,
TV relay stations, TV translator relay sta-
tions, TV microwave booster stations, re-
mote pickup broadcast stations and low-
power auxiliary stations.

All filings, applications, requests for
modifications, renewals or STAs for these
types of facilities that require payment of
a new fee must be sent to the Federal
Communications Commission, Broadcast
Auxiliary Radio Services, PO. Box 358700.
Pittsburgh, PA 15250-5700. Written re-
quests not requiring a fee should be sent
to the Federal Communications Commis-
sion, Broadcast Auxiliary Radio Services,
1270 Fairfield Road, Gettysburg, PA 17325.

Telephone status inquiries concerning
applications filed after Sept, 21 should be
directed to 717-337-1212, between 8 a.m.
and 4:30 p.m. Eastern time.

Written and telephone inquiries con-
cerning auxiliary applications filed on or
before Sept. 21, which will continue to be
processed in Washington, DC, should be
addressed to the Federal Communications
Commission, Auxiliary Services Branch,
1919 M Street NW., Washington, DC
20554; telephone 202-634-6307. [ |
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You're looking at the most com-
prehensive line of new and improved
videotapes in Ampex history.

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

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

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

New basefilms.

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

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

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

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

Circle (8) on Reply Card
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But see for yourself. Take a look at
our new line of video products—Ampex
398 Betacam SP and 208 Betacam
Ampex 329 D-2 and 229 D-l, Ampex
196 and 296 |” Type C, and Ampex 197
U-matic and 297 U-matic SP.

And see the new look of quality.

AMPEX

1992 Ampex Corporation
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Digital distribution
and routing

Digital audio

By Graham Roe and Robin Caine

The push of technology has extended
the signal types found in broadcast and
production facilities. Video can be analog
composite or component at various band-
widths, or digital component or compos-
ite in parallel or serial forms. Audio is also
involved, with traditional technologies for
analog, while digital audio mostly exploits
the AES/EBU interface at various sam-
pling frequencies and carrying a range of
auxiliary data.

Changes are needed for distribution and
routing of digital vs. analog signals. The
signal router of the 1990s is expected to
do more than route. Digital signals may
carry dala that must be identified and
processed accordingly. At the same time,
any standards issues must be buried be-
low the control surface.

Digital audio often appears in islands
within a studio or broadcast center, inter-
connected through analog routing. Even-
tually, full integration into the digital do-
main will eliminate intermediate A/D and
D/A converters, each a source for noise,
distortion, cost and unreliability.

Until then, the AES/EBU digital audio
interface provides a method of connect-
ing stereo signals that is more foolproof
than the analog equivalent. Original au-
dio quality, signal polarities and left and
right channel identity. are all protected by
digital data from operator error.

The AES/EBU bitstream (100k! [z-IMHz)
propagates well on twisted pairs, if a sin-
gle cable type is used. The system toler-
ates frequency response variations if the
binary levels can still be resolved. Fixed
equalizers permit twisted pair lines up to
400m. However, junctions of different ca-
ble types form impedance transforma-
tions, producing significant effects over
lengths of only approximately 20 meters.
and EQ effectiveness is lost.

The solution is strict use of only one ca-
ble type, and digital distribution buffer am-
plifiers. These DAs terminate the signal
with a transformer and use balanced out-
put drivers and transformers. Timing can
be regenerated by an on-board phase-
locked oscillator, relaunching a signal as
clean as the original.

Roe is technical director and Caine is head of digntal audio
for Pro-Bel, Lid.. Reading. England.
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Strictly TV

Synchronization

To mix two digital audio signals requires
that they are sample-aligned. Alignment
is inherent in most processing functions,
but it does imply that the whole system
runs at one frequency synchronousty.
With the cost and operational complexi-
ty of multiple synchronizers, it is sensible
to run a broadcasting center in a syn-
chronous mode. To do so requires the dis-
tribution of a reference signal.

With a master oscillator at the point of
reference, signals returned from a distant
A/D converter will be delayed with re-
spect to the reference. Input interfaces
must be independent of the phase of the
applied signal. This is achieved with
phase-locked clock regenerators in each
receiver. No matter what phase an input
signal presents, it can be received and reg-
istered such that coincident samples are
always available for processing, protecting
against loss of synchronism.

Eventually, full
integration into the
digital domain will

eliminate intermediate

A/D and D/A
converters, each a

source for noise,
distortion, cost and

unreliability.

Consider a digital audio recorder locked
to its record input rather than the refer-
ence. If the transport loses lock from a re-
mote source during playback, the output
loses synchronism, but the phase-lock
buffered receiver continues to operate
with an output consisting of normal au-
dio until a single sample is lost or repeat-
ed in each channel. Inaudible in average
listening situations, this condition consists
of a slight click every second for a frequen-
¢y error of 20ppm.

Such a failure mode is unacceptable for
recording purposes, but from a broad-
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caster’s point-of-view, the loss of quality
is sufficiently small to allow a source to
remain on air rather than lose the pro-
gram. “Soft” failure counters the criticism
that digital signals fail catastrophically
without warning.

The signal router of
the 1990s is expected
to do more than route.

Router requirements

A serial bitstrean crosspoint router is
simpte. It needs only to provide for suffi-
cient amplitude and bandwidth for all ex-
pected signals. It is standards independent
and has no synchronization problems be-
cause it is unaware of clock rate. All the
digital compatibility problems are passed
to the destination, which has to re-lock at
every transition.

The conventional crosspoint matrix is
cheap and compact for smaller routers.
One disadvantage of the crosspoint is an
almost inevitable corruption of data at
switch transitions. Probably a single cor-
ruption will not matter because digital
filtering in D/A converters will mask it to
—50dB below peak signal. Signals requir-
ing perfect transient performance may be
processed by a re-framer to remove cor-
rupt samples and re-phase the output into
a continuous standard bilstream.

In a synchronous environment, a time-
division multiplex (I'DM) approach to rout-
ing may be more appropriale. This tech-
nigue places all the signals sequentially on
a parallel data bus and selects the required
time slot to access the signal required. No
crosspoints are involved, and the router
hardware is expandable linearly, not as a
product of inputs and outputs.

In large routers, TDM techniques result
in smaller and less-expensive equipment
than conventional equivalents.

An overview of digital video signal dis-
tribution and routing will be presented
next month.
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The future looks awesome from here.

if you’ve ever wondered what the future of video will look
like, here's where you can see it. From the driver’s seat of a
new 4000 Series Digital Production Switcher.

You’'ll see video with the crystalline clarity only available
from a virtuoso combination of component video technology
and advanced digital signal processing. And you’ll observe
more sophisticated keying power than we’ve ever
engineered into a switcher.

The future will also be a very cost-effective place to work.
That’s because 4000 Series Production Switchers are built
with serial digital technology that slashes the installation
costs and ongoing maintenance expenses of analog
technology. Not to mention protecting your investment for
the long view.

For an up-close look at the performance and value of our
4000 Series Production Switchers, call your GVG customer
representative now. But hurry. We wouldn’t want the future

of video to start without you.
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Improving older
installations

Power dividers

By John Battison, P.E.

This month we will discuss power-
dividing networks. such as those found in
AM phasers. It is quite common to lump
together the power-dividing network and
its matching network into a single item,
but this procedure is not always advisable.

Figure 1 shows a simple 2-tower power-
dividing network. This one is known as
a "series” type because the power fed to
the towers can be considered as derived
in a series circuit.

Figure 1(b} is the actual power divider.
L) can be likened to a resistive power
divider with taps on it providing desired
power outputs. Cy and L) form a tuned
circuit. It consists of reactance and resis-
tance: The resistance is actually the load
that the transmitter works into. The reac-
tance is almost always inductive and, as
is often the case in RF work, a higher RF
is preferable to a lower one. Just as in a
ground system, I°R losses increase as the
ratio of "lossy” resistive values to the load
resistance decreases.

When the towers are connected to the
laps on the power divider, its resistance
changes, thus changing the impedance
that must be matched to the common
point.

Figure l(a) depicts a matching network
of the tee variety. although it can be of any
form that will accomplish the desired
match to the power divider. Experience
has shown that a tee makes for the easi-
est adjustment of common point im-
pedance when changes are necessary. Be-
cause the ratio of desired transmitter load

A B

TOWER 1
c1= 3L,
TOWER 2

-

Figure 1. A tee matching network is shown in
(). with a series power divider in (b).

Battison. BE s consultant on antennas and radiation. owns
John H Battison and Associates. a consulting engineering
company in Loudonwille. near Columbus. OH.
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TOWER 1
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L1

TOWER 1

T TOWER 2

¢ TOWER 1
FROM

MATCHING
NETWORK

TOWER 2

Figure 2. A simple tank circuit is used as a pou~
er divider in {a). and modified in (b) with an L-
match. A shunt power divider is illustrated in (c).

to the power-divider impedance is not nor-
mally large. this type of network is suita-
ble, and makes the job of adjusting the
common point impedance easy.

Figure 2 shows three types of power-
divider designs. Figure 2(a) is probably the
simplest “normal™ approach. If the oper-
ating parameters of the DA allow, it can
be possible to adjust the input impedance
of this circuit to match the desired trans-
mitter load. Coils L; and Lz in Figure 2(a)
are usually referred to as Jeep coils. The
adjustable taps on the main power divider
provide a vernier adjustment of power into
each tower, and the taps on L} and L: al-
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low fine tuning of final power levels.

In Figure 2(b), an inductance L is
added to the circuit between the top of the
power divider and the connection to the
transmitter. This causes the circuit to
resemble an “L" network, and the com-
mon point can be higher than the im-
pedance of the divider.

Some engineers at older 2-tower stations
may encounter unequal resistance power
dividers. These basically employ two L-
networks in parallel at a common connec-
tion. The only means of adjusting the two
powers is by changing the L-network in-
put resistance. Both the shunt and series
legs have to be adjusted to provide input
resistances that are inversely proportion-
al to the desired power. In addition to the
change in power division, there is also a
rather large, unwelcome change in phase
using this process. If you work with one
of these, | suggest that you change it as
soon as possible, unless it is just sitting
there doing its job and adjustments are not
required.

Figure 2(c) shows the well-known shunt
power divider. It is often used in 3-tower
or smaller arrays. In effect, there is a sep-
arate power divider for each tower, and
they are all in parallel. That is the limit-
ing factor. because when resistances are
added in parallel, the total resistance goes
down. With more than three towers, the
input resistance becomes extremely low,
and a corresponding increase in current
and circuit losses thereby occurs. Extreme-
ly heavy inductances and high-current
capacitors are then needed. along with
heavier wiring in the phaser.

The circuit shown in Figure 2(b) is also
known as a series power divider. A num-
ber of towers can be driven from this coil
by merely adding connections, or taps, to
Li. It is obvious that maximum power
will be obtained by the highest tap on L.
The reference tower usually is connected
here, and the other towers adjusted as
necessary. As the taps proceed down the
coil, the available power is clearly less.

In future columns, the DA system out to
the tower bases will be covered.
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Dealing with the
difficult employee

Handling a troublemaker
By Judith E.A. Perkinson

Many of you may know a guy like
Charlie. He is the kind of person who lives
to make trouble. [f he isn't directly con-
fronting someone, he is stirring up his co-
workers. If he isn't in trouble, he is caus-
ing it. Charlie is a capable employee, but
people have difficulty working with him.

Kinds of troublemakers

Charlie is a troublemaker. There are a
wide variety of troublemakers:
¢ Tattletales cause trouble by destroying
the cohesiveness of the group. Tattletales
are the first to snitch when something
goes wrong. Sometimes the information
is reliable, but often, it is their way of get-
ting back at the group. because it does not
accept them.
s [nstigators are always riling everyone
up. They take a non-issue and turn it into
a crisis. Instigators often let another per-
son carry the gauntlet while they sit back
and watch.
e Nitpickers spend too much time and
energy looking for and pointing out oth-
er people’s mistakes, policy deviations or
inconsistencies in decision making. They
enjoy holding management to the letter
of an agreement, contract or policy.
* Gossips spend the majority of their time
talking about other people and their busi-
ness. Gossips can't seem to concentrate on
their own work.
* Sluff offs are pros at getting out of
and/or avoiding work. Sometimes, it takes
more time and effort to avoid doing the
job then it would have if the troublemak-
er had just done it. Unfortunately, this
avoidance can take up your time as a su-
pervisor.
¢ Against-the-worlds are against every-
thing the company wants to do. It doesn't
matter what it is, if the company wants it,
then they are against it. Logic does not
seem to play a strong part in their deci-
sion making. They seem to live to be op-
positional.

What everyone should know
about troublemakers
Not surprisingly, many managers find
troublemakers so offensive that they find

Petkinson is a semor member of The Calumet Group Inc.,
Hammond. IN.
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it hard to look beyond the trouble they
make. However, if you take a close look
at these troublemakers, you may find
somne positive characteristics that are ob-
scured by the struggle to deal with them.
Did you know that most troublemakers
are bored, underused, creative and bright?

The following are additional character-
istics that you should understand:

1. Troublemakers often do not feel recog-
nized. Making trouble is a way of getting
attention.

2. Troublemakers do not identify them-
selves as part of the system. Causing trou-
ble is a way of forcing themselves on the
system.

3. Most troublemakers have, at one time,
tried to be heard or make suggestions. and
do not feel they have been acknowledged.
Making trouble is their a way of forcing
management to recognize their existence.
4. Many troublemakers are full of right-
eous indignation. They feel justified in
their behavior. Causing trouble is their
way of passing sentence on management
for its poor performance.

In general, troublemaking is not a mind-
less, unmotivated act. It is born out of frus-
tration, boredom, anger and resentment.
That's why it is possible to turn a
troublemaker into a productive and valu-
able employee.

How to deal with a troublemaker

The following are suggestions to deal
with a troublemaker:
* Put your anger behind you. As a super-
visor. it is important to look beyond your
own frustration. Troublemakers are easy
targets of frustration. Because it is impor-
tant for a supervisor to be in control, it
may be easy for a troublemaker to maneu-
ver you into a power play.
* Redirect the energy. In many respects,
troublemakers are like children trying to
get attention. Often, if children cannot get
attention for doing something positive,
they will try to get attention by doing
something bad. Attention, whether nega-
tive or positive, is still attention. Take the
steps necessary to redirect the energy of
the troublemaker into a more productive
pattern.

There are many ways to redirect the
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energy. Remember that many troublemak-
ers are bored, underused, creative and
bright. They already possess all the raw
material you need to reshape them into
a good employee.

Redirection of the energy is done by put-

ting in place two important components:
1. Challenge the troublemakers. They
need activities or responsibilities that of-
fer them an opportunity for productive
success. The opportunity must be
meaningful and real.
2. A reward and punishment system that
rewards the productive success and pun-
ishes the negative behavior. Good be-
havior should be acknowledged to meet
the attention needs of the individual. Neg-
ative behavior should be punished in or-
der to ensure that a clear line is drawn be-
tween acceptable and unacceptable
behavior.

One word of caution: Be sure that you
do not withhold opportunity as a punish-
ment. This is almost guaranteed to put you
back to square one. All punishment for
negative behavior should follow the 5-step
employee improvement process discussed
in October’s column.

Some of the activities you might try to
offer the troublemaker include:

* Placing them on a special project.

* Putting them on a team.

Training them.

Having them train someone new.
Putting them in a focus group or task
force.

Challenge the troublemakers

Be sure that the activity you choose will
challenge the person. Troublemakers are
a short step away from being terrific em-
ployees. Taking that step requires a
meaningful challenge.

However, you must be sincere. The re-
wards you stand to gain from an honest
effort to turn a difficult employee around
are tremendous. But they cannot be ac-
complished without a commitment on
your part. Troublemakers are the easiest
type of difficult employees to reform. They
also make the best employees when you
are finished. They are worth the effort.
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SBE announces new
officers

By Dawn Hightower,
senior associate editor

The San Jose Convention Center in San
Jose, CA, played host to the 7th annual So-
ciety of Broadcast Engineers National
Convention, Oct. 14-17. Officers and board
members were announced at the member-
ship meeting.

The newly elected officers are: presi-
dent, Richard Farquhar, Television Sys-
tems, Canal Winchester, OH; vice presi-
dent, Charles Kelly, Broadcast Electronics.
Quincy, IL; secretary, Marvin C. Born,
WBNS stations, Columbus, OH; treasurer,
Robert Goza. KMOV, St. Louis, MO. This
is Farquhar's and Goza's second term,
while Kelly and Born are first time officers.

Six board seats also were filled, each for
2-year terms. The board members include:
Phil Aaland, KCET, Hollywood, CA; David
Carr, KHOU-TYV, Houston; Dane E. Erick-
sen, Hammett & Edison, San Francisco; Ed
Miller, WEWSTV, Cleveland; Robert A.
Reymont, Nationwide Communications,
Mesa, AZ; Martin Sandberg, Current Tech-
nology, Richardson, TX. Aaland and Erick-
sen were re-elected to their seats.

In addition, the following board mem-
bers are continuing their terms: Fred
Baumgartner. Indianapolis; Terrence
Baun. Criterion Broadcast Services, Mil-
waukee; Michael Fast, Lutherville, MD;
Paul Montoya, Broadcast Services, Lake-
wood, CO:; Troy D. Pennington, WZZK Ra-
dio. Birmingham, AL; and Edward Roos,
WPV, West Palm Beach, FL. Brad Dick,
Broadcast Engineering magazine, con-
tinues as immediate past president.

The SBE presents awards

The Fairmont Hotel was the site of the
convention's annual Awards Banquet at
which a number of members and chap-
ters were presented with awards.

Terry Baun received the Broadcast En-
gineer of the Year Award. He is certified
as a Professional Broadcast Engineer by
the society, and is a principal of Criterion
Broadcast Services,

Baun has been involved with the Wis-
consin Broadcasters Association/Wiscon-
sin SBE Statewide Engineering meetings
and has served on the national board of
SBE since 1987. He has received Chapter
28's Wulliman Award for service to the
Milwaukee chapter, and has presented ses-
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sions on contract engineering and BBS use
at SBE Ennes Educational seminars.

Paul Lentz, Sylvania, OH, was named a
Fellow of SBE. He is retired from WTOL-
TV in Toledo, OH, where he served as
manager of engineering. Lentz is respon-
sible for the National Frequency Coordi-
nator list and is a former SBE national
secretary.

Jerry Whitaker received the first SBE
Educator of the Year Award. He is a tech-
nical writer and former associate publish-
er of Broadcast Engineering magazine. He
served the SBE as vice president in 1992,

Julius Barnathan and Hilmer Swanson
received Honorary Memberships.

Barnathan is former president of Broad-
cast Operations & Engineering for ABC.
Currently, he serves as a part-time consult-
ant to Capital Cities/ABC. Among his
achievements are fostering closed-
captioning for the hearing impaired and
assisting in the invention and use of vid-
eo slow-motion.

Swanson is a senior scientist at the Har-
ris Broadcast Division in Quincy, IL. His
work includes the development of pulse
duration modulation in 1969, progressive
amplitude modulation in 1975 and Poly-
phase PDM in 1979.

The following awards also were present-
ed during the program:

The Honorable Don Ritter, 15th District,
Pennsylvania, received a special award for
his support in sponsoring H.R. 3501, which
would require an engineer to be appoint-
ed to the FCC.

The SBE Technology Award was pre-
sented to George Yazell of Lakeland, FL.

The Best SBE Regional Conference or
Convention was awarded to Chapter 16,
Seattle. Bob Ingalls was the show manag-
er. He was assisted by Al Harwood and
Earl Fleehart.

The Best Technical Article/Program by
an SBE member was awarded to Paul
Stoffel, Chapter 24, Madison, WI, for
“Summary of FCC Panel Discussion.” In ad-
dition, Stoffel's “An EBS Review” won Best
Non‘lechnical Article/Program by an SBE
member.

The Best Article/Paper/Program by an
SBE student member was awarded to
Robb Hagen, Chapter 24, Madison. W1, for
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The SBE will join
forces with the Radio
and Television News
Directors Association

(RTNDA) to present
“Newstech ’93.”

“Investigating 3IM."

The Best Newsletter Editor of the Year
was awarded to Bill Harris, Chapter 48,
Denver. He was assisted by Gerry Quinn
and Andre Smith.

The Best Chapter Frequency Coordina-
tion Effort was presented to Chapter 24,
Madison, WI. The coordinator is Chris
Cain.

The Chapter with the Greatest Growth
in New Members was awarded to (tie)
Chapter 15, New York City and Chapter
105, Houston.

Chapter 50, Ft. Collins, CO, won the
Most Certified Chapter award.

The Chapter with the Highest Member
Attendance was awarded to (tie) Chapter
50, Ft. Collins, CO; Chapter 51, Tri-Cities
(Kenniwick), Washington; Chapter 75, Lit-
tle Rock, AR;: and Chapter 112, LaCrosse,
WI.

The Most Senior Chapter was present-
ed to Chapter 9, Phoenix.

The Chapters with the Best Chapter-
Society Liaison was presented to (divided)
Chapter 112 (less than 100 members on
the roster), LaCrosse, W1; and Chapter 24
(greater than 100 members), Madison, W1,

Looking toward 1993

In gearing up for 1993, the SBE will join
forces with the Radio and Television News
Directors Association (RTNDA) to present
“Newstech '93" The convention will be
held in Miami Beach, FL, Sept. 29-Oct. 2.
Newstech '93 will feature a combined ex-
hibit floor, which will allow engineers and
news directors to travel the aisles togeth-
er in one show. However, the SBE and
RTNDA will maintain separate confer-
ences at the convention center and head-
quarters hotel. ]
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programmable, more flexible. Simply put, because profitability of the OP/FINMOD-FNI 8200, Call your

the O IMOD-IFM s cusier to dealer now for a personal, hands-
adapt to a station’s programming 0 PT I M O D [ 4 FM on c¢valuation of the 8200,
needs, it will produce more . ‘ T'he OPTINOD-FM 8200
bencetit. more of the time, v 1s a technological breakthrough

with bottom line impact. “T'he! power of

The Processor with Multiple Personalities. Jus . 2
OP T'INOD— in pure digital.

With most conventional processors, multiple

processing configurations require multiple boxes. - p
. . . .. . : v

With the 8200's Multiple Variable Processing (NVP) g

architeeture, processing configurations can be A Division of AKG Acoustics, Inc.
1525 Alvarado Street

£ 1991 AKG Acoustics, Inc. 5an Leandro, CA 94577 USA

Orban and Optimod are registered trad2marks of AKG Acous!ics. Ing Tel (1) 415/351-3500

AKG is a registered frademark o” Akustsche U. Kino-Gerate Ges.mb.H. Austria. Fax: (1) 415/351-0500

Circle (12) on Reply Card
www americanradiohistorv com


www.americanradiohistory.com

Maintaining telephone
systems

Repairing PBXs

By Steve Church

Lasl month, we were standing before a
malfunctioning PBX cabinet and were in
the process of tracking the problem to the
appropriale module. It was interesting to
discover that the typical PBX system is
modular, and that the troublesome mod-
ule could be isolated with just of bit of
reasoning and swapping. Indeed, owing to
the modularity. troubleshooting phone
systems can often be simpler than main-
taining studio and transmitter equipment.

After completing the first phase of di-
agnosis, the defective board is now in your
hands. All you have to do is contact the
cooperative PBX manufacturer, get a
schematic, call tech support and go to
work with a scope, soldering pencil and
handful of parts. However, that's not the
case. When you make contact with the
manufacturer, you will discover that
phone system manufacturers are as eager
to give you this kind of assistance as the
PD is to let you air an hour of test tones
during morning drive. The phone people
do not publish the kind of service manu-
als and schematic documentation that en-
gineers are used to getting from broadcast
manufacturers. indeed. as a rule, they re-
gard this kind of information to be strict-
ly proprietary. Therefore, as you might ex-
pect, component-level technical assistance
is non-existent. This is just as well. because
many of the components will have weird
markings, may be unique to a particular
system, and/or will not be available from
any common parts house. How can the
modules be repaired? The same way your

Owing to the
modularity,
troubleshooting phone
systems can often be
simpler than
maintaining studio
and transmitter
equipment.

Church is president of Telos Systems. Cleveland. OH.
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local phone installation /service company
does it.

Turning to the right source

Here's a secret: The local phone people
face the same problems — they can't fix
the boards either. Fortunately. they have
some sources to turn to for help. We also
can call upon these specialists. A number
of professional outfits exist only to han-
dle phone system module sales and re-
pairs. You simply request the board you
need and mail back the defective one. 1f
you're in a hurry. overnight shipping is al-
most always available. You'll have the most
options and the best luck if you own one
of the more popular systems.

Although the usual customers of these
companies are phone installation compa-
nies and “Fortune 500" corporations with
telecommunications staffs, most are will-
ing to work with anyone who has the tech-
nical sophistication. Because you are a
low-volume customer in dealing with
these specialty outfits, you can command
their respect and attention by keeping
their reward-to-hassle ratio reasonable.
The situation is analogous to the relation-
ship broadcasters have with a high-volume
parts distributor when we need just one
or two items for a repair job.

One way to locate additional sources of
information and supplies is through
clearing-house-type publications. These
catalogues provide a wide range of com-
panies providing parts and supplies for tel-
ephone repairs. Two publications that list
such supplies are: Telecom Gear, 15400
Knoll Trail, Dallas. TX 75248; 214-233-5131
and The Mart, 250 E. Arapaho, No. 125,
Richardson, TX 75081; 214-238-1133.

When you need something, randomly
pick a few companies and call until you
find the item for which you're looking. For
the long term, you will probably want to
establish a rapport with one or two relia-
ble vendors. and give them your business
exclusively. As with anything else. com-
petance and reliability vary considerably.
It's generally best to find a company that
has a single focus on the manufacturer of
your phone system. It also helps if a sup-
plier is geographically near you. Because
there are hundreds of these companies, it

www americanradiohistorv com

Troubleshooting

A number of specialist
outfits exist only to
handle phone system
module sales and
repairs.

should not be difficult to find one within
driving distance so that you can quickly
get parts in an emergency situation.

Better yet. to avoid being at the mercy
of overnight availability, stock a few spare
modules. The price for refurbished units
is usually reasonable, especially for the
most common parts.

In addition to these third-party repair
companies, you might consider the local
authorized dealer. I've found that although
some will look unkindly upon users at-
tempting their own repairs, others will be
reasonably respectful of your broadcast
engineering ability and will assist at a
reasonable level. Indeed. you may even-
tually find yourself called upon by them
for some moonlight help with special in-
stallations requiring some of your audio
expertise. The authorized dealer certain-
ly is the only place to go when a system
or card is under warranty.

If you have a local dealer install your
phone system. you should obtain all of its
associated documentation. Unfortunately,
many dealers will not pass this along.
thinking that you may not want to be trou-
bied. In a few cases, it may be a deliber-
ate stralegy on their part to keep you de-
pendent upon their service, Whatever
their motive, you should insist upon get-
ting the manuals, because they rightfully
belong to you.
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The AS1S most exciting
effect is the one it will have

——

Be prepared. The Abekas A1 Digital Special

Elfects system will have you burning the midnight oil.

A vast range of 3D Perspective effects—and a host of
standard leatures—are guaranteed to excite both you
and your clients.

The A51 offers many features not found on
more expensive systems but won't compromise your
image quality. A combination that gives you an
unbealable edge.

Options like WARP—page turns. bursts. splits

and more—key Channel with Drop Shadow, Target

On your business.

T

Framestore and Multi-Channel keyer/Combiner with
intersecting picture planes ensure your capacity Lo
grow as your requirements expand.

Yes, the AD1 will keep you busy, bul relax. Our
unique PC-based Lraining program means your oper-
ators can train outside the suile. so work can contin-
ue al all times. So don't settle for less or pay for more
than you need. The Abekas Ab1—delivering the very
best effects to your business.

For further information. M

contact Abekas.

ABEKAS VIDEQ SYSTEMS, INC., 101 Galveston Drive, Redwood City, California 94063. For details: 415-369-5111; Atlanta 404-451-0637;
Chicago 708-699-9400; Dallas 214-385-4544; Los Angeles 818-955-6446; New York 516-939-9000; San Francisco 415-369-6791
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N-Way technology
TeraSwitch for HDTV
By Curtis Chan

ln the past decade, deregulation of the
industry, development of fiber optics and
advances in microprocessor technology
have transformed and spurred growth in
voice response systems, local and wide
area networks, video conferencing and
personal communication networks. With
the information age upon us, effective use
of the storage and transmission of infor-
mation is critical for a company to stay
competitive.

The majority, if not all, of the applica-
tions are based upon computers. Trickle-
down theory applies and the computer
age has hit the broadcasting industry.
Computer-based technologies have been
an integral part of the modern broadcast
network and facility for some time. From
the news correspondent to automation
systems, computers perform numerous
tasks ranging from word processing to
managing and processing a multitude of
different information bases as well as per-
forming housekeeping and communica-
tions chores. However, computers work-
ing alone do not do much good if they
can't communicate with one another.

The preferred way that computers com-
municate is through local area networks
(LANs) or wide area networks (WANs),
using industry standards, such as ethernet
or token ring. These systems are analo-
gous to a many-to-many data communi-
cations concept. In reality, we can con-
sider this concept, in part, as many
one-to-one links. The difficulty with this
approach to networks is that the number
of necessary nodes is equal to n(n-1)/2,
where n is the number of computers. For
a 4-computer network, the number of
links is six. But for a 100-computer net-
work, the number is 4,950 and jumps to
499,500 links for a 1,000-unit network. For
a typical facility or network using com-
puters to link almost every aspect of the
operation, the amount of processing pow-
er needed to tend the network is daunt-
ing and expensive.

In a typical news environment, traffic or
station automation system using multiple

Chan is a principal of Chan & Associates, Fullerton, CA,

TR R AR
Technology News

computers linked via ethernet or token
ring, there are obvious advantages and
concerns. In ethernet, the pros are that
many computers can share the same ca-
ble and that there is no need to remove
a message once the message is sent. The
difficulties involve the need for a mini-
mum packet size. Performance is degrad-
ed because of collisions at heavy traffic in-
tervals, and some sending nodes may not
even be able to send because of the poten-
tial for multiple collisions.

Similarly, in a token ring environment,
every sender will have a chance to send,
and the maximum sending delay is deter-
ministic. Some drawbacks are that every
additional computer introduces addition-
al delay because it needs to determine
whether the message sent from its
neighbor is a token or a message. Also,
a message must be removed, otherwise
it would circulate in the ring forever.

An example

Let’s consider an integrated automation
network combining media management,
traffic management and peripheral/log-
ging management on the top level. All sig-
nals are routed into a fault tolerant auto-
mation system, which, in turn, feeds an
ESbus/ESnet control network. The control
network then feeds a bank of intelligent
processors which, in turn, controls their
respective equipment, such as carts, VTRs,
robotics, effects devices and still-stores. As
you can sense, the amount of processing
and housekeeping power needed to cre-

ate a reliable broadcast and fault tolerant
system is large. This increasing problem
results in a continual quest to find a low-
er cost and more efficient process to deal
with multilink hookups.

This problem can be thought of as the
“problem of 10 friends.’ Imagine that the
main traffic computer is friend 1 and the
media management computer is friend 2.
Friend 1 wants to invite every friend to his
party on Saturday and calls them one by
one. Friend 2 also wants to invite every
friend to her party on the same Saturday
and calls them one by one. After awhile,
friend 1 and friend 2 realize a conilict ex-
ists. They would have to resolve it and in-
form every friend again. Imagine the com-
plexity in a network of 1,000 computers.

Hardware needs

The other area of high opportunity is
the ability to cost-effectively switch and
route a multiplicity of signals in real time
at fiber-optic speeds. Imagine the capabil-
ity for a broadcast station to route and
switch HDTYV, digital audio, control, data,
SMPTE time code, voice and communica-
tions signals together in real time, all from
an integrated module.

Next month, we will look deeper into
this concept.

Editor's note: The author would like to thank Larry Tseung.
president of Multipac Inc., Irvine, CA, for providing informa-
tion for this column.

COMPUTER 1 : COMPUTER E' COMPUTER N COORDINATOR
P 1P ! P IP
| coLLISIONLESS
ETHERMNET

DATALESS TOKEN RING

Figure 1, Inside the TeraSwitch, numerous intelligent processors are connected in a dataless to-

ken ring and to a collisionless ethernet.
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Comanmucaton Serws

Engineers and Producers Agree
On The Versatility, Variety and
Dependability of Maxell.

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

It's all on your 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. Durabie Maxell tapes for the glorious sound, ihe brilliant
image and the superior specs you must have when your reputation is on the fine.

maxeill.

Maxell Corparation of America, 22-08 Route 208, Fair Lawn, NJ 07410, 1-800-533-2836.
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‘ he @ipﬁ\enl nowadays is smarter, more complex and increasingly
-difficult to.iroubleshoot. Fortunately, along with this complexity often
comes self diagnostics and assisted troubleshooting.

t used to be that the technologies used in broadcast and production
equipment, were fairly similar. Analog signal processing was pretty
much the same whether you were working with a mixer, a tape ma-
chine or even an FM exciter. Not so today.

The audio equipment is probably a combination of digital signal
sources (storage) combined with analog mixing, routing and distribu-
tion. Much of today's video facilities rely on analog signal acquisition,
mixing and distribution, but digital techniques are used for storage
and special effects.

Even the RF portion of our systems use a combination of analog and
digital signal-processing techniques. From remote-control systems to
FM, AM stereo and TV exciters, both types of signals are used.

This hybrid technological world requires that maintenance person-
nel be versed in analog and digital techniques. It’s too early in the tran-
sition phase to only understand digital and it's not late enough to for-
get analog. You need to know how to troubleshoot both types of
technologies.

In an effort to help those responsible for maintaining broadcast and
production systems, our annual Facility Maintenance Report examines
the following topics:

e “Using Video Test

Equipment™ . ... ... . e e page 30
¢ “Airflow and Cooling in

RF Facilities™ . ... ... it 33
e “Performance Testing of Digital

Audio Equipment™. .. .. ... . ... e 42
e “Maintaining Proper SC/H

PRASE". . saansrpivansneiessnsansarsnarrilsss Favs - Casi el
¢ “Ruggedness Testing for

TransSmitters’, . . o omi i nn s ®d a9e 53 5o s des oo nenessssians 60

Proper engineering is always an important key to an efficient and
reliable production or broadcast operation. Be sure your staff under-
stands the importance of using the latest techniques to keep your fa-
cility in a leadership position.

Brad Dick,
editor
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“Northern Alaska, is a harsh, unfor-
giving country,’ says Frank Bello. “Make
a mistake and you pay for it. That’'s why
it’s critical | carry in only the most
durable equip-
ment. And why |
choose to use Sony
Professional Hi-8
Videotape.”

Unless you
enjoy sub-zero
temperatures, ice,
and blinding snow- i
storms, we suggest
you take Frank’s
word on the relia-
bility of Sony Hi8.
He's the President
of the Association
of Visual Commun-
icators. To produce his latest video
documentary, he had to go well above the
Arctic Circle, following Caribou herds to
areas that could only be reached by
seaplane, raft or on foot.

If something went wrong, Frank was
out of luck. The nearest repair shop was
over four hundred miles away, across
frozen Tundra. Thankfully, Sony Profes-
= sional Hi-8
Videotape

perform-

Him ed admir-

EL'“H RSSO e new i 8 HMPY ond HNE

videocassettes and exclusive Sony
album cose.

ably and

Frank got
his footage on the first try. Time and
time again. With a sharpness and clarity
he found nothing short of astounding.

“It's smaller, lighter and much more

rugged than 35mm)’ he notes.

© 1997 Sy (wrposnium of e 0%y Somy e dong Mncke wvel 1. § e roqudersd rdomark

=N0RTHF’?”

Producers like Frank Bello inspire us
to continually improve our Professional
Series Hi-8 HMEX tape. They are a new
generation of evaporated metal tapes
that produce high
density record-
ings of unrivaled
quality and unpre-
cedented signal-
to-noise ratios.

And the
provements don’t

im-

stop there. For
editing and cart
machines, we’'ve
also made a more
resilient profes-
sional metal par-
ticle tape.

And our new
HMPX Series sets industry standards for
greater durability and lower dropout rate.

At Sony, we take the needs of people
like Frank into account when we design
the shells and packaging for our tapes
too. Our shells are equipped with an anti-
static lid, to further guard against dust
and debris, and come with a unique
professional album case.

Improvements that come in handy in
Northern Alaska, where the climate can
quickly change from rain to ice. And
where below freezing temperatures, dew
and moisture create real problems for
once-in-a-lifetime footage.

As Frank Bello has discovered, it
truly is an unforgiving country. But with a

SONY.

SONY RECORDING MEDIA

tape as rugged as Sony
Hi-8, you'll never have

to make any apologies.

www americanradiohistorv com
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Courtesy of San Francisco Convention & Visilors Bureau.

Photo by Regis Lefabure.

By Skip Pizzi, technical editor

This fall's AES Convention was the soci-
ety’s 93rd, but its first to be convened in
the city of San Francisco. The show was
held from Oct. 1-4 at the Moscone Cen-
ter. The new locale appeared to be well-
received by exhibitors as well as attendees.

More than 14.500 people attended the
convention, which featured 303 exhibitors
displaying their wares on approximately
four acres of show floor and suite space.
Elsewhere in the Moscone Center, six lec-
ture halls housed a wide range of techni-
cal papers, workshops and seminars.
Among the topics covered were psychoa-
coustics. digital signal processing. interfac-
ing digital equipment, grounding and iso-
lation, adaptive filters. audio measure-
ment. data compression. architectural
acoustics, analog/digital conversion, fiber
optics, loudspeakers. microphones. hard
disk recording. multimedia. and audio
education. Other sessions covered the role
of women in the audio industry. the use
of computers in audio and MIDI machine-
control applications.

An all-day seminar on the first day of
the convention considered the subject of
“Silicon in Audio” in which 10 leading
manufacturers presented their views on
developinents and future trends in audio
semiconductors. The convention program
also offered attendees technical tours of
several well-known Bay-area facilities.

In addition. the AES presented a joint
forum with the National Academy of Re-
cording Arts and Science (NARAS) on the
subjects of recording techniques and au-
dio preservation. This 2-part affair fea-
tured some legends of the industry who
discussed important issues in audio record-
ing’s past, present and future. A primary
subject was the challenge faced by today’s
archivists in their efforts 1o preserve our
aural heritage.

Fresh concepts
An innovative element of this conven-

26 Broadcast Engineering November 1992

show review

Highlights of the 93rd AES Convention.

tion was the “"New ldeas Room.” a special
exhibit space dedicated to small, cutting-
edge companies and inventors. For two
days of the convention, 10 such operations
discussed and demonstrated their con-
cepts and hardware.

More new ground was broken at the in-
augural meeting of the Digital Manufac-
turers Alliance, a group formed to improve
compalibility between the digital audio
products of different companies. The
meeling discussed extremely preliminary
matters. Prospective members were asked
to provide their input and to consider join-
ing the alliance. Most of the manufactur-
ers attending responded positively. Some
suggested that the group should inodel it-
self after the successful MIDI Manufactur-
ers Association, while others emphasized
that without this kind of an alliance, equip-
ment interfacing problems will only be-
come worse with time. It was generally
agreed that the group should address
uniformity in three separale areas of in-
terconnection: electrical parameters, data
format and synchronization. Other discus-
sion considered the possibility of compli-
ance testing, the issuance of identifying
stickers for compliant hardware and the
need for equipment design confidentiali-
ty among member companies.

In another first. the convention program
featured two Spanish-language panel dis-
cussions on the professional audio indus-
try and issues in Latin America.

Awards and elections

At the annual awards banquet, the Gold
Medal (AES’s highest honor) was present-
ed to Ray Dolby. founder of Dolby Labora-
tories, for introducing the era of improved
audio reproduction in the theater, studio
and home through unique methods of
noise reduction.

The AES Bronze Award., which honors
audio pioneers Alexander Graham Bell.
Emile Berliner and Thomas Alva Edison.

www americanradiohistorvy com

was presented to Daniel Gravereaux for
his work toward the advancement of the
society.

A new award, the Distinguished Serv-
ice Medal, was presented to Robert (). Fehr
for his 20 years of service as editor of the
Journal of the ALS.

The society’s new officers also were an-
nounced at the convention. President-elect
is Richard C. Cabot, vice president and
principal engineer of Audio Precision.
Freelance recording engineer Ron
Streicher is the society’s new secretary,
while Leo de Gar Kulka. founder of the
College for Recording Arts and well-
known Bay-area engineer. will serve as
AES treasurer. (De Gar Kulka also chaired
the 93rd AES Convention.) Newly elect-
ed members of the AES Board of Gover-
nors include Laurel Cash-Jones, David
Clark and John Strawn.

On the show floor

Although no official acknowledgment
was made at the convention. rumors per-
sisted on the floor about future merging
of the AES and SMPTE conventions. Al-
though many manufacturers expressed
hope that such a merger would come to
pass, most also were pleased with the traf-
fic at the 93rd AES.

Several new digital audio recording for-
mats were introduced at the show for 2-
track and multitrack applications. Interest-
ingly. trends toward higher (20-bit linear
PCM) and lower (data-compressed) digital
audio resolutions were in evidence
throughout the convention. New digital
mixing console technology was another
standout area.

Editor's note: A brie! summary of;me ol the nenTarad-
ucts introduced at the convention begins on page 28.
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INTRODUCING JVC's REVC

d \, E" Every once in while a new video camera
I comes along that will set the standards
PROFESSIONAL by which all other cameras of its type
will be measured against.

JVC presents its low-light, 2/3" 3-CCD, high resolution
KY-27 video camera.

The KY-27 features JVC's exclusive LoLux technology,
which enables the camera to shoot in available light as low
as 2 Lux. The latest in the long line of technological firsts
from JVC, LoLux combines 24dB of electrical gain with an
additional 6dB, which is produced by JVC's unique CCD
pixel readout system, for a total of 30dB. All without the
noise and picture degradation normally associated with
this degree of gain.

In addition to 750 lines of horizontal resolution and 62dB
signal to noise ratio, the KY-27 boasts a full range of
automatic features, such as enhanced ALC, Full-Time Auto
White and Full Auto Shooting. And the camera performs
equally wel! when docked to your favorite VIR, or in stand-
alone ENG and studio configurations.

Once you're armed with the KY-27 you'll never be afraid of
shooting in low-light conditions ever again.

For additional
information please
visit your JVC
dealer or call
1-800-JVC-5825.
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Wireless receiver

By Lectrosonics

* DR 195: provides low distortion and
signal-to-noise ratio; features two indepen-
dent receivers blended in a ratio diversi-
ty design; two separate LED strips indicate
the level of the incoming RF signals; ex-
panded scale modulation metering; dual-
band compander.

New product highlights from AES

l6-track system provides true graphic
waveform editing, SMPTE synchronization
with chase lock; four independent digi-
tal/analog [/0; non-destructive editing fea-
ture allows edits to be undone; variable
speed playback, record; 4-channel even
playlist editing; DAT backup and restore
with custom operating system; SCSI hard
disk drives compatible with Atari STe com-

Circle (358) on Reply Card puter with 4Mb of RAM.

] . .. Circle (356) on Reply Card
Digital recording/editing system

By Digital F7X
* Digital Master EX: direct-to-disk digi-
tal recording/editing system; 4-channel.

Universal sync generator
By NVision
* NV5000 series: timing reference for

The Digital Audio
Cart Machine

eople like the sound _r._...
of Digital Audio.

JIET— -
It's revolutionized the 3

Rboms sere. i . =
way listeners respond to F iy m i
radio. Today, 360 Systemns' e I
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 compression that puts
Six times rnore audio on every

disk. Optional hard disks by
D | | %]/t
Z sy

Hewlett-Packard, with a
250,000 hour MTBF figure. And

18740 Oxnard Street, Tarzana, California 91356 U.S.A.
Telephone (818} 342-3127 « Fax (818) 342-4372

premium audio specs that leave
every other cart machine in the
dust.

At $3,995 DigiCart is the
most cost effective record-play
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
better on-air sound to your
station.

Barnou(l 15 2 trademark of lomega Corp Dolby ang Hewlrtt-Packarg ae rademarks of Ine fESpecirve COMpane:

© Copyrepht 1992 Dy 360 Systems DrgiCart 15 made i the US A
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NTSC and PAL video, AES/EBU and SDIF-
2 digital audio; three digital audio sample
frequencies; simultaneous outputs locked
and available simultaneously; can function
as a free-running master sync generator,
or may be locked to an external 5MHz
rubidium timing reference or external
NTSC or PAL video source.
Circle (359) on Reply Card

Digital audio effects processor
By Sony

¢ DPS-F7 Digital Dynamic Filter Plus:
produces sound effects with natural sound
quality by using 10 powerful algorithms,
such as parametric equalizer, exciter and
dynamic switcher; offers 100 factory
preset filter effects programs and 256
memories for user-created effects.

Circle (365) on Reply Card

Degausser
By Garner Industries
* Model CF750: satisfies the National
Security/Central Security Service specifi-
cation L-14-4-A for erasing Type 1l magnet-
ic media; continuous duty degausser capa-
ble of erasing a wide rage of media,
including S-VHS, 8mm and 3480 car-
tridges; will erase completely saturated
7500e media to —-90dB in 22 seconds.
Circle (357) on Reply Card

CD player

By Tascam

* CD-401MKI: rack-mount CD player;
features cue to music and pitch control,

Circle (372) on Reply Card

Digital workstation

By Solid State Logic

¢ Scenaria: 38-channel digital audio/vid-
eo editing system allows audio clip or
time-code based dynamic automation on
all channels of gain, stereo pan, 4-band

Continued on page 77
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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 3M Workdwice Sponsor 1982 Olymorc Games
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By Mark Everett

The Bottom Line.

Whether you are new to tie
video maintenance field or
fairly well versed, sometimes
it is advisable to sit buack for
a moment and examine the
problem before you panic.
After all, most equipment can
be fixed. By troubleshooting
and keeping aware of
essenlial service
instrumentation, you can stay
one step ahead of the

maintenance game. g

Everett js product manager at Videotek, Pottstown, PA
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Using video

Problem solving and field service can be
easy and even fun if you have the correct
equipment, sufficient information and a
positive attitude. Equipment. information
and attitude are easy words, but they are
often difficult and/or expensive to acquire.

Before you leap

Typically, the first rule of servicing is to
look for the obvious. A close, cautious and
meticulous visual inspection often will re-
solve the problem. Many engineers can re-
call their days of field service when they
sometimes traveled hours just to flip a
power switch on. Always check or replace
the power cord, input and output cables
and other interconnection cables. If you
don't have spares available, trade cables
from a known working device to a sus-
pected brokern one. Assume nothing. The
videotape just miglit be clear mylar with-
out any magnelic coatings. Believe it or
not, it has happened.

Testing by substitution is usually quick
and can provide meaningful results. How-
ever, substitution may require some test
equipment. A color bar generator is a
wonderful reference for cable continuity
testing and monitor alignment. It also is
a good substitute for almost any video-
generating device. Aslong as the genera-
tor produces accurate and stable color
bars conforming to NTSC. RS-170A or
SMPTE standards, you can use it as a sub-
stitute for many sync generator functions.

Be prepared. Take time to learn how the
bars from this generator look on the vari-
ous pieces of equipment used in your sys-
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test equipment

Look before you leap into any repair is the first step in
maintaining video equipment.

tem when everything is working proper-
ly. You might even record a sample for
later performance evaluations. SMPIE col-
or bars are useful for making quick evalu-
ations of system performance. The test sig-
nal has low- and high-frequency compon-
ents, so a coarse bandwidth analysis can
he made. It produces specific colors to con-
firm system chroma phase settings. The
saturation or color intensity gives a gen-
eral indication of system gain over the
“normal” frequency range.

Seeing the problem

The next piece of eguipment you will
need is a good scope. An oscilloscope is
great for technicians or engineers who
know how to use it, but dangerous in un-
skilled hands. A better choice for video
troubleshooting is a TV waveform moni-
tor and vectorscope. A variety of these
units is available. Some are combination
units with waveform and vector functions
sharing the same screen. Unless a combo
unit is available, use both waveform and
vector-monitoring scopes, because many
of the field problems encountered are col-
or related. Problems with hue settings, col-
or balance and saturation inaccuracies are
virtually impossible to correct without a
vectorscope. Know how your correct col-
or bars look when displayed on the vec-
torscope. FFurthermore, learn how to dis-
tinguish the yellow bar from the others,
no matter where the phase or burst refer-
ence is located. The more you know ahout
how your system looks and measures
when operating properly, the better
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WHEN YOU
WANT MORE

THAN JUST
AN ANTENNA

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

JAHD CP
Arrowhead
Screen Dipole

THE LEADERS IN
ANTENNA
TECHNOLOGY

e Complete line of FM & TV
broadcast antennas

® RF components, Filters
& Combiners

® Modern 7000 ft FULL SCALE
test range

® Directional antennas and
pattern studies.

Call or fax us your
needs today.

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

6340 Sky Creek Dr.
Sacramento, CA 95828
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Courtesy of Videotek

The standard vector display shows chronunance
amplitude and phase angles of SMPTE color
bhurs

equipped you will be to isolate future prob-
lems quickly.

Is there a problem with white balance?
If so, the center vector dot will appear as
a large smear or will be offset in some
direction away from the exact center of
the vector display. Pointing a camera al
something white and then filling the
screen with that white should produce the
single dot in the center of the vectorscope.
The location of the vector dots. when
referenced to their position with the col-
or bar generator, can help solve other
problems. The distance of each of the dots
from the center of the display represents
chroma saturation or color intensity.

If all of the dots are closer or further
away from the center than the ideal tar-
get locations indicated by the graticule.
then you probably have a problem with
color gain. Before you make gain judg-
ments, however, assess that the waveform
or vector monitor is operating properly.
Do not use a color bar chart and camera
instead of a color bar generator in such
tests. Although charts are appropriate in
certain applications. lighting, camera ad-
justments and lens settings all affect the
appearance of the color bar chart.

If roses are blue

Look closely at the vector display and
you will see six boxes located around the
screen. These hoxes are marked for the
three primary (R for red. B for blue. G for
green) and three complementary (Mg for
magenta, Cy for cyan and Yl for yellow)
colors. You also can use something in a
scene, light it well and fill the camera
screen with the object to check the ap-
proximate color rendition. If you are point-
ing at a red sweater. for example, and the
vector dot is heading toward the blue box,
you know there is a phase error that must
be corrected.

To solve such problems as the red of the
sweater being blue, use the vectorscope
to backtrack through the system, checking
the output of each device until vou locate
the offending piece of equipment. It is
safer to eliminate potential offenders than
twisting knobs or replacing unrelated
equipment hefore you gather information.
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The waveform moni.or is equally neces-
sary and useful in assessing video prob-
lems. Knowing how ¢slor bars appear un-
der normal circumstances helps to make
judgments when thirgs are amiss. A col-
or bar display has sync, burst and active
video. The active video includes gray,

white and black portions, as well as the
six colors. It also inay include other color
items in the lower third of the display.

A waveform display shows sync as the

‘\n:‘ast negative goiiag puint (-40IRE) and

0\re white bar at tlie most positive going
point (+100IRE). The sync, black, gray and
white bars are all low-frequency compo-
nents of the entire signal. The color bars
and burst are high-frequency components.
Therefore, before a “low chroma” judg-
ment can be maaqe, the rest of the signal
must be observed. Low chroma is notice-
able in the waveform display when the
color bar portior of the display is of low-
er than normal ¢ mplitude when the sync
and white bars a-e at the correct ampli-
tude. Chroma phe se cannot be determined
on a wavefornt m »nitor, so the vector dis-
play is still requir..d.

Filters are located on the waveform
monitor that allow for certain portions of
the signal to be displayed. The flal filter
is not a filler — the entire signal is dis-
played. The low-pass or EIA filter is a low-
frequency filter that passes only low-
frequency components and stops color in-
formation from being displayed. The chro-
ma filter shows only chroma components
and blocks the low frequency from the
screen. These filters can assist in the view-
ing judgments described earlier.

Combination waveform monitor and
vectorscope instruments allow added flex-
ibility of viewing waveforms and vectors
on the screen simulianeously. Perhaps the
most obvious and useful display is one
with a flal filter, the second with a low-
pass filter, the third with a chroma filter
and finally a vector display — all overlaid.
This is a complete way to view the tradi-
tional color bars in an almost traditional
fashion.

Be prepared

Certainly. there are other test signals
and other test devices that all have a pur-
pose and an appropriate use. The items
mentioned in this article represent a mini-
mum list of problem-solving equipment
you can use when assessing video equip-
ment. Obtain a complement of test equip-
ment and learn how to use it before an
emergency strikes. If and when an emer-
gency does occur. stay calm, use some
common sense and any problem can be
solved.

= For more information on video test
equipment, circle Reader Service
Number 301. =


www.americanradiohistory.com

CAB

HOUSES AND EVENT
EOGRAPHERS ALL
AGREE ON ONE THING:

THE VALUE OF
PANASONIC S-VHS.

Superior Value. High performance. Sensible price... reasons why all types of video users are finding more
and more new uses for Panasonic S-VHS

Cable system operators, broadcast news directors, facility designers... all have discovered that S-VHS is the
most affordable, haif-inch component analog format, offering a full range of VTR systems, including portables
camera-dockables, source players, editors and utility VTRs. There’s an 5-VHS model 1o fit aimost every recording,
playback and production function... all in a single, easily maintained format

S-VHS is the system you can afford to build on to meet increased demand or to expand your production
house, post facility or station for news, programming or public affairs

S-VHS. What you need, at the price you want, fully backed by P -
Panasonic. The more you need us, the more we're there for you anasonlc
For more information cail: 1- 800 528-8601 (Upon request, enler product code 02) Broadcast & Television Systems Company

onic Way.S S 7094
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There’s more than one way to get to digital video.
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Whatever Road You Choose,
You Can Get There With Sony.

Since 1986, Sony has led the way
in digital video recording. We've
developed a host of advanced
features never before achieved
in video recording, like multi-
generational transparency, pre-
read editing, 4 digital channels of
CD-quality audio, elimination of
moiré and signal dropouts, and
more. In a remarkably short time,
the success of these revolutionary
recorders has shifted the entire
industry to a new direction: the
path to digital video recording.

Which Way Should You Go?
Everyone now agrees digital
video is the way to go, but what's
the best way to get there? The
road is littered with complex
considerations.

Is this the right time to make
the move?Can you move step-by-
step? Is composite or component
the better choice for your applica-
tion? Which format is best? How
does digital fit into your existing
analog facility? Is digital right for
every application?

These questions may seem
daunting, but the answer is quite
simple: Sony.

Follow Our Lead.
Sony pioneered digital video
technology.

No other manufacturer can offer
more experience. Not cnly did
we create the first commercially
available digital recorders, but
both our D-1 component and D-2
composite recorders have been
refined in our advanced, second
generation series of products.
Scny D-| recorders set the
standard for digital recording; our
D-2 recorders have been embraced

D-1: Setting The Standard
For Digital.

With the introduction of our D-I
component digital recorders, Sony
unveiled the digital universe.
Today, D-I defines the state-
of-the-art in uncompromising
component video production.
The latest generation of D-I
products combines the highest
quality digital recording with

as the industry standard. And, the
newly developed Serial Digital
Interface is rapidly
becoming the stand-
ard for connectivity.
What's more, the
Sony D-1 and D-2
formats form the
core of alarge com-
munity of digital
video users.
So exchanging
materials is
simple and easy.

THE BVW-D75 [PICTURED} AND
THE BVW-D 265 ARE A SIMPLE
WAY TO GO DIRECTLY FROM ANALOG

COMPONENT VIDEO TO EITHER COMPONENT OR
COMPOSITE DIGITAL SYSTEMS.

www americanradiohistorvy com

THE NEW BETACAM SP RECORDERS GIVE YOU DIRECT

INTEGRATION INTO YOUR SERIAL DIGITAL SYSTEM.

. BETACAM sP
] ACQUISITION
]
s
i - - Rt

]
1 SERIAL DIGITAL SYSTEM
3

Serial Video

[ |
| ﬁuv:ga —
BVW-D265
or BYW-D75 - -
m [
RECORDER
D1lorD-2VIR

MONITOR
SERNST] gVM series
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HIGH QUALITY IN A COMPACLT, EASY-TO-USE PACKAGE MAS MADE SONY D-2 THE DE FACTO STANDARD FOR COMPOSITE

CIGITAL VIDEQ PRODUCTION.

simplicity of operation and afford-
ability. The new DVR-2000 Player,
Recorderfeatures Automatic Play-
back Equalization. For improved
operating performance, it has an
Error Checking and a Logging
system, as well as Periodic Main-
tenance Prompting. And for fast,
convenient machine set-up, the
DVR-2000 features eight Custom
Menu Presets.

The DVR-2100 features all the
advancements of the DVR-2000
plus Sony's exclusive Dynamic
Tracking® feature to provide pro-
duction quality playback from

| to +2 times normal speed for
added creative capability.

If your move to digital requires

THE ULTIMATE IN QUAUTY AND PERFORMANCE, D1
DEFINES THE STATE-OF -THE-ART IN COMPONENT DIGITAL
YIDEQ PRODUCTION.

www.americanradiohistorv.com

the ultimate in quality and perform-
ance, Sony D-1 is the clearest route.

D-2: The Industry Standord.
Sony D-2 has been characterized
as the composite digital workhorse.
Whether you select the DVR-20 or
DVR-28, D-2 offers digital quality
in a compact, easy-to-use pack-
age well-suited for the composite
video environment.

As with D-I, D-2 products have
been significantly refined in the
new second generation line. For
super responsive jog and shuttle,
the advanced transport incorpo-
rates Ultrasonic Guides. To make

—

Anaiog 10
-20"1 gen:

200th gen.
Digital 10

WITH NO VISIBLE DIFFERENCE BETWEEN 20th GENERATION
ANALOG AND 200tk GENERATION DIGITAL, THE
ADVANTAGES OF DIGITAL ARE MORE THAN CLEAR.
(ACTUAL IMAGE GENERATED FROM SONY D-2.)

editing easier, Digital Jog Sound
provides frame-accurate digital
audio recovery in the jog mode.
And Automatic Equalization and
Automatic Edit Tracking, combined
with the Error Logger, make D-2
user-friendly and trouble-free.

In fact, D-2 is so easy to use it
has become the de facto standard
for composite digital production.
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For More Detailed Directions
To The World Of Sony Digital Video,

Geot The Book.

You Can Get There From Here.
Whichever path to digital is the
right one for you, Sony can show
you the way by offering the most
extensive, most flexible line of
digital video recorders available
today. Whether D-1 or D-2 is the
appropriate choice, Sony makes
it easier for you to get there.

There's no better way to ensure
top quality in your video produc-
tion than by starting with the high-
est quality recorded image. The
best format for video acquisition
is still component. So why invest
in lesser quality?

Thanks to our newest Betacam
SP®recorders with digital inputs
and outputs, your current Beta-
cam SP camcorder is all you need
to start the digital production pro-
cess. The BVW-D75 Recorder/Player
and the BVW-D265 Player can
convert your component analog
video signal directly to either
component serial digital or com-
posite serial digital, respectively.
So no matter where you're headed
in the digital world, Sony can take
you there.

And, in addition to D-i compo-
nent and D-2 composite digital
VTRs, Sony offers a complete
family of digital switchers, digital
routers, digital multi-effects and
digital/analog converters. And
now we have the Serial Digital
Interface to put it all together.

So no matter when, where or
how you decide tc move to digital,
Scony is ready to get you there.

©1992 Sony Corporanon of America
Sony, Belacom SPand Dynamic Tracking are rademarks of Sony

Digitol frame produced by Fortrlayne Entertoinment
in cooperatian with Limelight Video.

SONY

Sony Business and Professionol Group
3 Poragon Drive
Montvale, New Jersey 07645.

Actual image generated from Sony D

Make The Right Connections.
To make it easier to work in the
digital world, Sony helped develop
Serial Digital Interface (SDI).

SDI uses nothing more than a
familiar coaxial cable for digital to
digital interconnection between
composite and/or component
devices. It allows for quick, easy
and efficient connection. It even
allows analog VTRs (such as
Betacam SP products with SDI
inputs and ocutputs) to be readily
integrated into digital production
systems.

SDI sounds simple to use. And
itis. It's the product of years of
research spearheaded by Sony.
The result: wiring, connecting and
timing a digital video suite has
become simple to achieve.

www.americanradiohistorv.com

You've now read just the begin-
ning of the Sony digital video story.

Sony provides just about every-
thing you'll need for the journey
into digital recording. Whether
you're just getting started or well
on your way to a full digital system,
we're on hand to help you go the
distance. And only Sony offers
such an unparalleled reputation
for product quality and reliability
plus experience and support.

If you'd like more details, call
1-800-635-SONY, ext. 814. We'll
send you the Sony Book of Digital
Video Recording.

We think you'll find it compelling
reading. And further proof that,
on the road to digital, the best
companion you can have is Sony,
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Trust the Power

"\

You Can Rely on Varian Tubes.

When the name on vour transmitter
tube is Varian, vou're getting something
no other tube can ofter — Varian
reliability. Varian’s klystrons and
Eimac® tubes keep vour signal strong
and on-the-air for vears of worry-free
dependability.

Varian reliability is bevond the ordinary
because we understand the demands
vou place on hroadcast tubes. Before a
Varian tube is shipped to a customer, it
undergoes stringent tests to insure maxi-
mum performance when vou powerup.

Since we invented the klvstron and
designed the first Eimac tube over 50
veurs ago, we have been delivering reli-
able power for broadcasters worldwide,
And with our commitment to continuous
improvement, we have increased tube
lite, power levels, and efficiency to meet
vour evolving requiremennts.

Cail us today and sce for vourself why
Varian tubes are the ones broadcasters
trust. In the U.S. call 1-800-5414-4636.

£
Ty

| ]
From other countries, call 415-424-4819. Varlan @
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ficiency, temperature rise and manufactur-
er's airflow requirements. Other factors
worth considering are ambient air pres-
sure (as dictated by altitude), average and
extremes of climate, site accessibility,
building materials, surrounding topogra-
phy and adjacent land use.

Figures 1, 2 and 3 depict three of the
most common configurations for RF facil-
ity airflow design. Each layout has merit
for particular applications.

The closed system

Figure 1 describes a site layout that
works well in all climates, as long as the
transmitter is small and the building is
sealed and well-insulated. In fact, this
closed configuration will ensure the long-
est possible transmitter life and lowest
maintenance cost, because it is completely
closed. No outside air laden with moisture
and contaminants circulates through the
transmitter.

Sites using this arrangement have ob-
served that periodic transmitter cleaning
is seldom required. In a typical closed sys-
tem, the air conditioner is set to cool when
the room temperature reaches 78°F to
90°F. This setting is not particularly criti-
cal, and is determined by your station’s
willingness to trade off electrical usage for

Proper air handling
makes the difference
between a low-
maintenance site and
a perpetually
troublesome facility.

comfort, Although most broadcast trans-
mitters are rated to operate in ambient air
of up to 122°F, long-term operation above
95°F is considered unwise.

The closed system also uses a louvered
emergency intake blower, which is set
with its own separate thermostat to pull
in outside air if the rcom temperature
reaches 95° to 100°F. This blower is re-
quired in a closed configuration to coun-
teract the possibility of thermal runaway
should the air conditioner fail. Without
such an emergency ventilation system, the
transmitter would recirculate its own heat-
ed air as the room became hotter.

During winter months the closed system
is self-heating (unless the climate is harsh
or the transmitter is particularly small), be-
cause the transmitter's exhaust is not duct-
ed outside, but simply empties into the
room. Also during these months, the
emergency intake blower can be used to
draw cold outside air into the room instead
of using the air conditioner, although this

36 Broadcast Engineering November 1992

negates some of the cleanliness advan-
tages inherent to the closed system.

An exhaust blower should not be sub-
stituted for an intake blower, because posi-
tive room pressure is desired when vent-
ing the room in any way. This ensures that
all air in the room has passed through the
intake air filter. Furthermore, the louvered
emergency exhaust vent(s) should be
mounted high in the room, so hot air is
pushed out of the building first.

The closed system usually makes eco-
nomic sense only if the transmitter’s ex-
haust heat load is manageably small. A
typical 1kW solid-state AM transmitter will
produce approximately 800W or 2,730
BTUs of heat energy (combining exhaust
and cabinet-radiated heating). Add this
BTU figure to your local HVAC consultant’s
recommendation for cooling your build-
ing in your area, and you likely will have
a modest air-conditioning requirement.

A typical 5kW solid-state AM transmit-
ter will produce no more than 4kW in
combined exhaust and cabinet heat, or
13,650BT'Us. Adding in your building cool-
ing requirements will still result in a feasi-
ble air conditioner size in all but the hot-
test environments.

FM transmitters also can be economical-
ly cooled in a closed system up to the SkW
TPO level. In power levels above that, less-
expensive, outside air ventilation systems
are customarily used (as will be described).

Periodic maintenance of a closed system
involves checking and changing the air-
conditioner filter periodically, cleaning the
transmitter air filter as needed, checking
that the emergency vent system works
properly, and keeping the building sealed
from insects and rodents.

The open system
Figure 2 depicts a site layout that is the

INTAKE AIR
BLOWER

1 "'"ﬂ

most economical to construct and oper-
ate. Its main attribute is that no cooling
or heating is done to the transmitter’s air
supply.

This is not a closed system; outdoor air
is pumped into the transmitter room
through air filters. The transmitter then ex-
hausts the hot air back outside. If the duct
work is kept simple and the transmitter
has a definite exhaust port, this direct ex-
haust system works adequately. Many
transmitters do not lend themselves to a
direct exhaust connection, however, and
a hood must be constructed over the trans-
mitter to collect hot air. In a hooded ar-
rangement, it is often necessary to install
a helper fan in the system, typically at the
wall or roof exit, to avoid back pressure.

When designing the transmitter room
with open ventilation, there is the option
of installing an isolation wall and an air

Besides electrical
damage, a
transmitter’s worst
enemies are dirt, dust,
airborne chemicals
and moisture.

conditioner. The wall serves to separate
conditioned air from non-conditioned air.
Separating the room results in a cleaner
environment for the conditioned area, be-
cause large volumes of outside air will not
be passing through it.

When building either the open system
or the hybrid arrangement shown in Fig-
ure 3, there are some important addition-

AlIR FILTER

EXHAUST
(MAY INCLUDE N

444

HELPER FAN)

; —— )

Figure 2, An open ventilation plan, using no air conditioning.
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EMERGENCY
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Figure 1. A closed ventilation design. with backup inlet/outlet system.

ter is its quantity. Average transmitters are
not specifically designed to bring outside
air into the transmitter building or exhaust
this air out of the building on their own
power. Rather, they are designed with the
assumption that ambient air will be avail-
able at adequate volumes and pressure,

and that their exhausting of heated air will
either be unimpeded or assisted by out-
side means. Additionally. for transmitters
employing power tubes, the service life of
a tube is directly related to its filament
temperature. Filament voltage manage-
ment efforts are quickly undone by inade-

quate airflow across the base of the tube.
Elevated temperatures here will shorten
tube life.

The second desired attribute of air de-
livered to a transmitter is cleanliness. This
implies freedom from dust and other par-
ticulates, as well as freedom from excess-
ive moisture. Other than direct electrical
damage, a transmitter's worst enemies are
dirt, dust, airborne chemicals and mois-
ture. Although the transmitter’s own air
filter may capture a lot of common dirt
and dander, smaller particles can pass eas-
ily into the transmitter. Once inside, this
fine dust often tends to collect in places
where its potential for damage is the
greatest, The accumulation of foreign mat-
ter on transmitter parts, especially tube
sockets and fins, seriously degrades their
heat-transfer properties. This means that
for a given amount of airflow, less actual
cooling of the components will occur, and
operating temperatures will rise. (When
applied to transmitter dirt, Murphy's Law
further stipulates that any dirt collecting
on a conductor will act as an insulator, and
any dirt collecting on an insulator will act
as a conductor.)

Numerous factors enter into the airflow
design considerations for an RF facility.
Obvious items include transmitter size, ef-

ARE YOU IN CONTROL OF YOUR RF?

Get TranStat’

The complete transmitter control and monitoring system.
TranStat™ provides for control of RF system functions,
daily monitoring and meter readings and annual
statistical information for budgeting.
TranStat™ also provides programmable
functions that allow you to customize its
operation to your specific installation.

To get complete control of

e el ol
T
-.-.

your RF system

v -~ r >

contact Continental first.

Ca, Continental Electronics Corporation

® P.O.BOX 270879 DALLAS, TEXAS 75227-0879 214-381-7161

TELEX: 73-398 FAX: 214-381-4949

N
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By Kirk Harnack

The Bottom Line

Many equipment failures
and repair expenses are
caused by transmission equip-
ment choking in dust and
suffering through intolerable
temperatures, Yet, nearly all
of these problems can be
prevented with a good venti-
lation system. Whether con-
structing a new RF facility or
improving an existing one,
proper attention to airflow
will pay off in reduced main-
tenance costs, less downtime
and longer equipment life.
Ventilating in the most ap-
propriate way for your facili-
ty and climate can keep oper-
ating expenses down as well. $

;-Iarnack_is p_residenl of Harnack Engineering, a contract en-

gineering tirm in Memphis, TN

Airflow and

cooling

RF facilities

There's more than one way to keep the transmitter cool
and clean.

When William Wordsworth wrote, "An
ampler ether, a diviner air” he wasn't mak-
ing a pun about broadcast transmission fa-
cilities, but he couldn't have put it any bet-
ter if he had been. The importance of air
handling in a station’s RF facility is sec-
ond only to proper electrical operation of
the transmitter. Other factors held equal,
proper air handling and cooling can mean
the difference between a long-lived, low-
maintenance transmitter site and a per-
petually troublesome facility.

As broadcast engineers, it is incumbent
upon us to design or improve these RF fa-
cilities for optimum air handling and cool-
ing characteristics, thus maximizing the
endurance of the transmitter and other
equipment, Done properly from the begin-
ning, the dollars invested will pay short-
term and long-term benefits in reduced
maintenance and downtime. This prem-
ise is confirmed repeatedly when check-
ing the reliability record of various trans-
mitter sites against their relative merits for
good airflow, filtration and conditioning.

Valuable airflow information can be
found in some manufacturers’ technical
and installation manuals. Although usually
not written as a complete discourse, de-
tails regarding ambient temperature stipu-
lations and limits on altitude and back-
pressure values are often provided. It is the
responsibility of the station engineer —
through proper site design — to ensure
that the manufacturer’s airflow criteria are
met or exceeded.

Any broadcast transmitter generates a
certain amount of heat in the process of
creating and amplifying the desired sig-
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nal. For transmitters of typical radio broad-
cast power levels, this heat is dissipated
by forcing air over hot surfaces within the
unit. Fans and blowers in standard trans-
mitters are designed to pull ambient air
into the transmitter cabinet, blow it across
heat-transfer devices (heat sinks and/or
tube fins}, and exhaust it outside the trans-
mitter’s cabinet. The purpose of this arti-
cle is not to specify particular blower, duct,
and air handler sizes for your installation,

The importance of air
handling is second
only to proper
electrical operation of
the transmitter.

but it will show you various real world
scenarios for ventilation system layout and
other considerations.

Design

The primary goal of designing an air-
flow system for a new transmission facili-
ty is to provide maximum effectiveness for
the lowest long-term cost. The term max-
imum effectiveness relates to how well a
given system delivers the desired quanti-
ty and quality of airflow. Lowest fong-term
cost entails capital investment and recur-
ring costs.

Foremost among the desired attributes
for air delivered to a broadcast transmit-
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Seville’s Universal Exposition: a dazzling
showcase for every country in the worid seen by
millions of television viewers. We were there.

When it comes to recording history in the making,
you have to be the best throughout the world. And
to achieve that position, you have 1o offer the
most extensive range of products in the world.
Thomson-LGT does just that.

You have tobe presentinover 120 countries, from
Abu Dhabi to Zimbabwe. Thomson-LGT is there.

You have to have experts able to study,
analyse, build and install systems 24 hours a day.
Thomson-LGT has them.

THOMSON-LGT TRANSMITS THE SIGHTS AND SOUNDS OF HISTORY.

You have 10 be able to broadcast from
- 40 to + 6,000 metres, and from - 40° to + 58 °C.
Thomson-LGT does il

You have to be a top performer in advanced
technology. Thomson-LGT is certainly that.

Recording history in the making means ensuring
an image chain that is complementary all the way
down the line.

It means building complete systems and nel-
works from video signal to transmitter, Lransposer
and transmitting antenna.

It also means having a team of men and women
who are completely dedicated to the work they do.

BECAUSE TO US AT THOMSON-LGT, OUR WORK IS MORE THAN A CHALLENGE, IT'S A TOTAL COMMITMENT.

THOMSON-LGT - 1. rue de I'Hautil - BP 15¢ - 78702 Conflans-St¢-Honorine Cedex - France - Tel. 1 (33-1334 90 3100 - Telex: 696833 F - Fax: (33-1) 34 90 30 00 '.\ WOMSON -LGT
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Figure 3. A hybrid approach, with air conditioning in addition to filtered outside air.

al considerations:

The room must be positively pressurized
so that only filtered air, which has come
through the intake blower and filter, is
available to the transmitter. With a nega-
tively pressurized room, air will enter
through every hole and crack in the build-
ing, and will not necessarily be filtered.
Under negative pressure, the transmitter’s
blower also will have to work much hard-
er to exhaust air.

The intake blower should be a “squir-
rel cage” type rather than a fan type. A

As broadcast
engineers, it is
incumbent upon us to
design or improve
these RF facilities for
optimum air handling
and cooling
characteristics.

fan is meant to move air within a pressu-
rized environment — it cannot compress
the air. A squirrel cage blower will not
only move air, but also will pressurize the
area into which the air is directed. Further-
more, the intake air blower must be rated
for more cubic feet per minute (CFM) than
what the transmitter will exhaust outside.
A typical 20kW FM transmitter will ex-
haust S00CFM to 1,000CFM. In that case,
a blower of 1,200CFM would be an ap-
propriate size to replenish the transmitter
exhaust and positively pressurize the
room.

In moderate and warm climates, the in-
take blower should be located on a north-
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facing outside wall. If the air intake is on
the roof, it should be elevated enough so
that it does not pick up air heated by the
roof surface.

Use high-quality, pleated air filters, or if
space and budget allow, a bag filtration
system. Home-style fiber-glass filters are
not worth their lower price in this case.
Local conditions may warrant using a dou-
ble filtration system, with coarse and then
fine filters in series.

Get advice from a knowledgeable HVAC
shop when designing filter boxes. For a
given CFM requirement, a larger filtration
area will result in a lower required air ve-
locity through the filters. This lower ve-
locity will then result in better filtration
than would forcing more air through a
small filter. In addition, the filters will last
longer. Good commercial filtration blow-
ers designed for outdoor installation are
available from industrial supply houses,
and are readily adapted to RF facility use.

Transmitter exhaust may be ducted
through a nearby wall or through the roof.
Avoid ducting straight up, however. Many
stations have suffered water damage to
transmitters in such cases because of the
inevitable deterioration of roofing materi-
als. Normally, ducting the exhaust through
an outside wall is suitable. Be sure to bend
the duct work downward a foot or two out-
side the building to keep direct wind from
creating back pressure in the exhaust duct.
Minimize all bends in the duct work. If a
90° bend must be made, be sure to use
a large-radius bend and install curved
helper vanes inside the duct to minimize
turbulence and back pressure. Never make
a 90° L- or T-bend without oversizing it
and using internal vanes to assist the turn-
ing airflow. A competent HVAC shop can
help you choose the right duct size for
your application.

For moderate and cool climates, an au-
tomatic damper can be employed in the
exhaust duct to direct a certain amount
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of hot exhaust air back into the transmit-
ter building as needed for heating. This
will cut down on outside air requirements,
providing clean, dry, heated air to the
transmitter when it's cold outside.

The hybrid system

Figure 3 depicts a hybrid site layout that
is often used for high-powered transmit-
ters or sites with multiple transmitters. As
with the layout in Figure 2, the room is
positively pressurized with clean filtered
air from the outside. A good deal of this
outside air is then drawn through the air
conditioner to cool it for delivery to the
transmitter area. Although not all of the
air in the room goes though the air con-
ditioner, enough does to make a difference
in the room temperature. In humid areas,
much of the moisture is removed by the
air conditioner. The transmitter’s exhaust
is directed outside in this case.

This hybrid system is often the choice
for larger transmitter sites where a closed
system would prove too costly, but an un-
conditioned system would run excessive-
ly hot during the summer months.

Some closed or hybrid systems use two
parallel air conditioners. Most of the time,
only one is in use. The two units’ ther-
mostats are staggered slightly so that if
one cannot keep the air below 90°F, the
other will turn on to assist.

Materials

Many transmitter sites are built of
materials that tend to release dust inside
the building. Particularly troublesome are
buildings with unsealed or unpainted con-
crete walls and floors. Carpets and rotting
ceiling tiles also are sources of dust.

Efforts to seal a building and make it as
dust-free as possible pay off well in
reduced equipment trouble. Concrete seal-
er and paint are inexpensive and easy to
apply once the surfaces are cleaned. An
older building can be sealed inside by in-
stalting dust-free white paneling (the kind
used in the bathrooms at many fast-food
restaurants) and sealing the seams and
corners with caulk.

Paying attention to these construction
and ventilation details when designing or
remodeling will undoubtedly increase the
mean-time between failure (MTBF) at your
transmitter site. It also makes good eco-
nomic sense because maintenance costs
are reduced and equipment lifespan is in-
creased. Most importantly, it keeps the sta-
tion on the air consistently and reliably,
under whatever conditions the environ-
ment may present.

m For more information on airflow
and cooling equipment, circle Read-
er Service Number 302. [ ]
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The Auditronics 800
Clean Air Policy.

What we surround ourselves with says
a lot. The Auditronics 800 series says
you won't settle for anything less than

pure, seamless audio. More standard

features than the others. Tomorrow’s
technology with the freedom to add
q options. The 800 says you know that

when you own the best, the sky’s the

limit. Write or call for a free brochure.

The Sound Of Perfection

QUDITRONICS

3750 Old Getwell Road, Memphis, TN 38118
901-362-1350, FAX: 901-365-8629
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EVER WONDER
WHAT THE
OTHER 282

BUTTONS ON

YOUR SWITCHER

ARE FOR?

Big panels look impressive. But,
in fact, most switchers used in Post-
Production today are actually hold-
overs from the days of live television,
when you needed lots of inputs to
handle all the sources.

Digital Post-Production environ-
ments, however, typically require oniy
a few inputs. And you really don’t
need to pay for more than that.

Which means those huge switchers
with bus after bus, row after row, not
only are being wasted, but are also tak-
ing up a lot of valuable real estate in
your suite. Not to mention wasting
a lot of your valuable time rolling your
chair back and forth to reach the few
buttons you actually need.

Finally, the power you want
in asize you can use.

Ampex takes a different approach.
Rather than being bound to some
outdated television tradition, we looked
at how a Post-Production switcher
should work 1n a digital environment.

The result is the Ampex DCT
700s Post-Production Switcher. It may
well be the first sensible digital Post-

Production switcher you've
ever seen. Yet you can do as
much with it as you can with
even the biggest panels.

Why? Because the
Ampex DCT 700s has been
optimized for Post-Produc-
tion, and offers you unprec-
edented transparency with a full 4:2:2
digital component signal system.
With two key layer processors, you get
unmatched performance, flexibility,
and versatility, including soft masking
and full bandwidth mask store. You
can perform linear jJuminance keys,
ISO keys, and, with our proprietary
Spectrakey™ chroma-nulling feature,
chromakeys of spectacular crispness
and clarity.

Plus with our 4:2:2:4 framestore
and our exclusive Digi-Loop™ feature,
you can create trails, blurs, layer com-
posites, even dramatic “flying logo”
and other digital effects—all within
the switcher,

The DCT 700s gives you big-
switcher performance in a small
package. It gives you the freedom to
be more creative...and the power to
be more competitive.

More than a new product,

a new perspective,

The DCT 700s Post-Production
Switcher, however, is only part of
the story.

DCT from Ampex is actualiy
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a system. In fact, it is the first system
conceived and optimized for Post-
Production in the digital component
environment. Itis the first system

to remove the barrier of multigenera-
tional image degradation found in
the analog world.

And while each device in the sys-
tem offers unparalleled performance
on its own, when taken together, they
offer a Post-Production solution with
a level of precision integration and
efficiency never before achieved in
this industry.

The Ampex DCT System is also
the first complete digital component
system availabie from one manufac-
turer. In addition to the DCT 700s
switcher, it includes a new tape drive,
new tape cartridges, new computerized
edit controllers, ADO® digital special
effects, and interconnect equipment.

It is a compact, sophisticated, prac-
tical digital component system that
unlocks a whole new world of creative—
and competitive—possibilities.

How we developed the best
editing tape drive in the world.

The Ampex VPR-3 is widely
acknowledged to be the best analog
recorder in the world. And our Zeus™
signal processor is renowned for
bringing true transparency to analog
recording. Both have set the standard
in the analog environment.

And now we've set the standard in
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the digital environment as well. We've
built on the technical innovation of
the VPR-3/Zeus to now offer the best
digital editing tape drive in the world:
the Ampex DCT 700d.

The DCT 700d Tape Drive is built
for demanding professionals. It is the
most advanced tape transport mecha-
nism ever designed. It is precision
engineered to maintain ultratight
tolerances through the rigors of Post-
Production, edit after edit, hour
after hour, day after day.

Yet for all this rugged precision,
the DCT 700d is also the gentlest drive
in the world, floating the tape on
frictionless air-lubricated guides. This
is one reason why its high perform-
ance ballistics can accelerate the tape
with the gentlest of tape handling
to 60X play speed in less than one
second—without damaging the tape!

The point is, the DCT 700d Tape
Drive has been optimized in every
detail to meet the demands of Post-
Production. There is no other machine
like it in the world today.

Tape is tape unless it’s this tape.

Some people don't think much
about tape. They should.

Whether it’s a $30,000 commercial
or a $3,000,000 made-for-TV feature,
when you lay it down on tape, neither
you nor your client can tolerate
inferior performance.

And unfortunately, the first

time most people think about tape
problems is in the last place they can
afford them: the edit suite.

That’s why we developed the DCT
700t Series Tape Cartridges in parallel
with the rest of the DCT System.

The cartridges perfectly match the
operational characteristics of the DCT

[t’s not where you are, it’s where
you’re going.

DCT is the digital component
Post-Production system from Ampex,
the company that has been creating
video solutions longer than anyone in
the world. A company that has been

the leader in applying technical inno-

700d Tape Drive. This not only delivers
optimal performance, consistency, and
interchange, but also ensures that no
digital errors—particularly the kind
that can cause concealments—will ever
exceed the system’s data management
threshold, assuring you of outstanding
picture quality—with room to spare.
The tape incorporates new disper-
sant technology and a tough, highly
crosslinked binder system that provides
clean-running performance and in-
creased durability over extended multiple
passes, When combined with the gentle
tape handling of the DCT 700d Tape
Drive, you may never have to worry about
your tape again during heavy editing.
And the result you can see for
yourself: stunning picture quality.
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vation to solve practical problems.
That's why the DCT System today is
already more than a generation ahead
of any other digital component system
on the market—or on the drawing board.
So while other people keep
waiting for the “next” millennium, you
can wisely seize all the creative and
competitive advantages of this one.
With DCT from Ampex.

AMPEX

DCT

Ampex Systems Corporation
401 Broadway, M.S. 3A-01 Redwood City, CA 94063-3199
©1992 Ampex Systems Corporation
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Performance testing
of digital audio

By M. Raymond Jason

The Bottom Line

As broadcasters continue to
upgrade their facilities, net
digital audio equipment
represents a significant and
continuing investment. 1o
maximize the impact of these
new purchases and to main-
tain their value, appropriate
maintenance must be applied.
Now, a neww standardized set
of procedures for testing the
performance of digital audio
has been established, and
broadcast engineers must be-
come conversant with it.
Without such understanding,
the full promise of digital
audio systems will never he

realized. $

Jason is an electromics engineer al Natienal Public Radio.
Washington, OC
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and explained.

The Audio Engineering Society (AES)
took a big step late last year toward mak-
ing the digital side of audio engineering
easier. It published the "AES Standard
Method for Digital Audio Engineering:
Measurement of Digital Audio Equip-
ment,” AES17-1991. For the first time, en-
gineers have authoritative guidance on
how to judge the objective performance
of CD players, DAT recorders and open-
reel digital recorders. along with many
other types of digital gear.

Most of the tests described in AESIT can
be performed with high-quality analog
test equipment. What we most often care
aboul, after all, is how the real analog au-
dio on the output compares to the audio
input to a device. True digital-domain test-
ing (using generators and analyzers thal
work with digital code rather than analog
voltages) is needed only for a few areas:
characterizing /A or A/D converters,
and testing digital inputs or outputs.

Perhaps the most important motivation
for the new standard is the consideration
that digital audio, as currently imple-
mented, exhibits different strengths and
weaknesses than analog audio. Because
the goal of performance testing is to lo-
cate the perceptually relevant bounds of
equipment operation, appropriate test
strategies must be developed that pertain
to the weaknesses you are trying to
expose.

This review of AESI7-1991 is not a re-
placement for the standard. It is meant to
be an introduction and a guide to the tests
it includes and what equipment you'll
need. See the references listed at the end
of this article for obtaining the actual stan-
dards documents.
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equipment

The new AES digital audio testing standard is reviewed

AES17-1991 overview

The standard is organized into three ma-
jor sections. The introduction describes
the scope of the standard, measurement
conditions and technical definitions. (The
definitions are invaluable in their own
right, providing a common language for
discussion of digital equipment.) The body
of the standard details specific tests, while
the final section provides normative (in-
tegral to the standard) and informative
(tutorial) references.

Excluded from the standard are low-
performance voice-grade digital equip-
ment and reduced-bit-rate perceptual
coders. Likewise, the standard provides no
guidance for testing digital reverberators,
pitch-shifters or equalizers. Some of these
devices may receive coverage in future
supplements. Tests for clock jitter artifacts.
absent from the current standard, will be
added.

The current version of the standard also
fails to directly address the equipment
manufacturer’s task of writing specifica-
tions for digital gear. Future revisions may
include better coverage of this important
area.

Setup requirements

AESIT7 specifies ambient temperature
(23 + 5°C, or 73 + 9°F), power-line volt-
age (within 2% of nominal). power-line fre-
quency (within 1% of nominal). and
device-under-test (DUT) warm-up period
(30 minutes).

‘Test equipment must be state-of-the-art
(see Table 1), and must perform “at least
three times better than the specification
being verified.” This means. for example,
that if a DUT's THD+N is specified as
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recording. No pre-roll or post-roll is
necessary.

For a quick retum on investment,
the VDR-V1000 offers endless
possibilities to these and other

T‘IESE operations:
Online Nonlinear Editing
B N Commerdial Insertion on the Hy

Hexible Time Delay

Effident Still Store

BSO I I i : I I I i Instant Replay
News Presentation
Animation

Satellite News Gathering

How much time have you spent over
the last few years waiting to get there?

The Pioneer VDR-V1000 Rewritable
Videodisc Recorder just saved you that
much time and more. It offers instant
access (0.3 seconds average) and the
fastest, most precise frame-by-frame
editing in a recording device.

Gone are the typical problems
associated with shuttling and jogging,
The VDR-V1000's unique, dual-head ,
configuration lets you search while THE PIONFER

With so much going for it, the
VDR-V1000 leaves only one
question unanswered: What are
you waiting for?

For more information, press the
buttons on your phone, and contact
your regional Pioneer representative:

East - Tom Mykietyn at (201) 327-6400;
Midwest - Chris Boldt (708) 2854500 ;
West - Craig Abrams (310) 522-8600.

lay, rec ile play, ‘ REWRITABLE VIDEODISC
pay r;‘g()rd I\/tvhlle p \?y \(/)\5 .Sra:;sze and R ECORDER WITH @ PIONEER
record simuttaneous Y. vith INSTANT ACCESS.
minutes recording time, and non-
linear playback capability, you can assemble- 600 Ex s&%&%ﬂ%ﬁmcﬂzﬁ? ggggl}eeﬁgernN 07458

preview your edits in realtime before
Moncer VDR-V1000 Rewritable Videodise Recorder is a registered trademark of Pioneer Communications of America, inc.
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0.001%, your generator plus analyzer
must exhibit no greater than 0.00033%
THD+N. Clearly, AES17 demands fiexible,

GENERATOR high-quality test gear. Furthermore, the
Frequency range .................. 10Hz to 192kHz standard may serve well as a set of guide-
Frequency accuracy ................ 0.05% lines (or help in justification) when upgrad-
Output impedance ................. = 50Q ing your test equipment.

IMD capability .................... Independently tunable, variable ratio The standard provides no explicit
Distortion . ....... ... ... ... ....... = (DUT spec)/3 (see text) recomimendation for preferred operating

level, although —20dBFS (20dB below dig-

ANALYZER ; :
Input impedance .................. = 1000009, = S00pF :t::tsfu“ 2 DTS G AL
Detector ......... ... ............. true rms up to a crest factor of 5 o
Residual distortion ...._ .. ........... = (DUT spec)/3 (see text)
The tests
FILTERS The 39 tests described in the body of
Weighting ........................ CCIR 468-4 AESIT are organized as follows: input
Third-octave ...................... ANSI $1.11-1986 characteristics, output characteristics, lin-
Notch ...... ... ... ... . ... .... 1=Q=<5 ear response, amplitude non-linearity,
Standard low-pass ................. Passband response deviation = $0.1dB, signal-to-noise measurement and cross-
10Hz = f =< UBEF talk /separation.
?t(;p;b;n;j Eﬁggg?tlon > 60dB, Figure 1 is a block diagram of a typical
Standard high-pass ................ Passband response deviation = +0548, | digital audio system. Keeping such an im-
13 x UBEF" = f = 200kHz
Stop-band attenuation = 40dB, Table 1. lest equipment requirements for
10Hz = f = UBEF" AESIZ-1991. 1o measure toduy's high-guality dig-
ital audio gear, only state-of-the-art test equip-
"UBEF = upper band-edge frequency ment will do. AESIT-1991 dues not mandate au-

tomated generators and analyzers. lowever.
many of its tests would be impractical without
thermn.

S-VHS| ps

STANDARD
EQUIPMENT.

Canare Patchbays handle every 752
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:

 WIDEST BANDWIDTH
DC ~ 600MHz
* LONGEST LIFESPAN
‘Microswilch” coniacts
e EASIEST INSTALLATION
Jacks Screw To Froni
* PERFECTLY COMPATIBLE
Your Cords or Ours
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

511 5TH Street, Unit G, San Fernando, CA 91340
{818) 365-2446 FAX (B18) 365-0479

R
GB /NTsc HDTY | SERIAL |
DIGITAL
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With the jury about to read the verdict

~ and seconds to on-air,
who would you rather have witness the news?

The crowded courtroom. The pushing. The tion of 700 TVL, f8.0 sensitivity a S/N ratio of

shoving. You’re focused on the defendant’s face 62dB, with virtually no FPN or vertical smear.

at the exact moment the jury foreman rises to Ikegami’s exceptional line of ENG/EFP cam-

read the verdict. Good thing you're shooting eras, the Hl-series, include the HL-V55, a one-

with an lkegami HI-55A, our highest quality, piece Betacam SP Camera, the economical

lightweight FIT chip camera. HL-53, and the HL-43, stand-alone or companion
The versatile HL-55A, is designed to be used to the HK-343 studio chip camera.

in conjunction with all popular on-board re- For a demonstration of an Ikegami HL-series

corders. It delivers outstanding performance, camera, suited to your specific requirements,

value and features including a horizontal resolu- please contact your Regional Sales Office.

Ikegami
L A n 'y .
/he p‘za{e.wmm o Chacee
Ikegami Electronics(U.S.A.),Inc. 37 Brook Avenue Maywood, NJ 07607

East Coast: (201) 368-9171 West Coast: (310) 534-0050 Southeast: (305) 735-2203
Southwest: (214) 869-2363 Midwest: (708) 834-9774
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STORAGE,
INPUT A-TO-D PROCESSING D-TO-A OUTPUT
BUFFER CONVERSION OR CONVERSION BUFFER
DITHER TRANSMISSION
DOMAIN
LOW-PASS, ANALOG
ANALOG 4 CONVERSION,
INPUT  ®7] 5“3‘5:}‘7;‘5;*5}” SAMPLE-AND-HOLD, OuTPUT
LOW-PASS
DIGITAL \ DIGITAL
INPUT % / OUTPUT

Figure 1. Block diagram of a typical digital audio device, including analog and digital ports. (Playback-only devices, such as CL} players, reflect

only the right halif of the diagram.)

age in mind will help you stay on track
when navigating the depths of AES17. Fig-
ure 2 illustrates a typical test setup. Note
that each element in Figure 2 may be ana-
log or digital, depending on the domain(s)
in which the tests are being performed.

Input characteristics

Although aliasing is a characteristic of
analog-to-digital conversion and would
most directly be measured at the digital
outputs of a DUT, AESI7 permits analysis
in either the analog or digital domain.
Aliasing performance can be measured us-
ing the DUT's analog ports by first apply-

ing 997Hz at —20dBFS to establish an out-
put reference. Then, sweep the input from
the upper band-edge frequency (typical-
ly 20kHz) to at least four times the sam-
pling frequency. Filter the DUT’s output
with a standard low-pass filter and a notch
tuned to the input signal. Report the rms
level of aliasing components in decibels
relative to the reference.

AESI7 also includes tests for ADC over-
load (or rollover) behavior, analog input
amplitude that produces digital full scale,
maximum input amplitude before clipping
and input logarithmic-gain stability (input
gain stability measured in decibels). The

latter's inclusion in AESI7 was based on
a common failing of early ADCs — wide
gain variation with temperature. Today,
this is much less of a problem, but the test
remains useful for older equipment.

Output characteristics

The other half of a digital recording sys-
tem, and the essence of CD players, is the
conversion of a list of numbers back into
high-quality audio. Points of interest
regarding objective performance in this
area include the digital-to-analog convert-
er (DAC), the anti-imaging filter (digital
plus gentle analog low-pass in the case of

Price Breakthrough In

Audio Routing Switchers

AM-16 Features

m Exceptional audio performance.

® 16 % 16 switching matrix.

m Balanced inputs and outputs.

m Gain adjustment on each input.

® Mono or sterec operation, ex-
pandable to 4 channels + TC.

m Redundant power supplies with
toroidal power transformer.

® Serial remote port; accessory
multi-drop remotes available.

360 Systems audio switchers
start at only 1,495 for a 16 x16
matrix. Call us for complete
information on the industry’s
price performance leader.

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

AOHps

MADE INUS.A

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

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

Ll o ]
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Being born into a famous
family is no free ride.

Standards are high.
Expectations are great.

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

They were. In fact, the L Series has emerged as one of the
most afB(;rdable, trouble-free lines in the business. One that
includes nearly every kind of }vlvlirelfl:ss —from hand-held to lavalier
to instrument systems —with bot
diversity and non-diversity receivers. The Onl

The all-new, L11body-pack trans-
mitter is a prime example. With its W]IeleSST at

compact surface mount construction,

theLL11 ﬁf the smallest unitin its (:las(si . lees UpTO
Battery lite 1s 40 to 50% greater. An
its crystal clear output signal lets you Its Name°
operate more systems simultaneously than ever before.

Of course, the L11's reliability is a given. Afterall wehavea

family reputation to uphold.
For information on the L Series of wireless

microphones and accessories, call 1-800-25-SHURE.
The Sound of the Professionals®... Worldwide.
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oversampling circuits, or analog brick-wall
for multibit PCM), output de-glitching
sample-and-hold circuits, and the output
buffer.

The first test in this section of the sta