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CHANGE
CONSOLE SETUPS
IN SECONDS!

The New ADM
Computer Controlled

BCS-PC

". f".' }i

fxr"iw ',‘Pf. "

Once again, ADM has achieved a quantum leap in audio  Editing can be acomplished by using either the integ
console technology. By adding a computer to our most keyboard or by resetting the console switches manus
successtul stereo broadcast console, setups can now be  Console status is displayed on the monitor as well as

Changed in seconds, not ]US1 once, but as often as needed. the console LED indicators associated with each pus
More important, this is not merely an adaptation of a bution.

recording or post preduction console which lacks essen- TS | ;
tial broadcast features. The BCS-PC is solely designed gg’g_p,;’éetg?gtgm igr?o?éoat\) fg‘ﬁ&?x fg?li L Jgila
for broadcast console automation. continues to operate manually, as it always has.

With the BCS-PC console it is possible to store and With the addition of automation to the BCS, ADM hat
recall many of the most important console operations not forgotten its primary goal of providing a fully func
and make a Setup in seconds. You can automate |nput tional stereo console. The BCS-PC still has such

pre-selection, module on/off status, input group muting features as: input pre-selection and bussing, VCA co
and output bus assignment. The BCS-PC can address trol of all main program paths for superior noise free

your house router and save its source and console tracking, four band VCA controlled stereo equalizer, 1
destination selections along with the console presets. stereo auxilliary busses, 4 independent stereo moniti

Easy to use? You bet! Set up the console as you normally ~ operation and muting for up to three studios - plus mc
would and a couple of key strokes saves that setup for Call your ADM representative or ADM for further
future use. information.

e e N e |
® Circle (1) on Reply Card

' The ADM Technology, Inc.
' Audio 1626 E. Big Beaver Road, Troy, Michigan 480
Company Phone: (313) 524-2100 * TLX 23-1114
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With the antenna

that works!

In Brownsville,

In Seattle,

In Miami,
Everywhere!

Midwest combines its mobile pro-
duction unit experience with the lat-
est antenna technology to bring you
the S-23. a mobile satellite commnu-
nications system that enables you
to uplink a stery froem virtually
anywhere

The S-23 incorporates a Vertex 2.6M
antenna with 50db gain into a unit
that is spacious enough fer full pro-
duction capability, yet has excellent
weight distribution and a wide GVW
safety margin.

An integral deployment and posi-
tioning system ensures antenna
accuracy, even in heavy weather. You

can choose from a variety of equip-
ment configurations and several
domestic and foreign chassis
models.

Call for specifications and antenna
patterns on the 5-23, 5-18, S-1 Fly-
away or any of our mobile satellite
communications systems.

The Midwest S-23. The mobile sat-
ellite communications system that
works. Everywhere.
2.6M Vertex Antenna
® >50db Gain at 14.25 GHz
* >35db Cross Polar Isolation
* Meets 29-25 |og O FCC 2°
Spacing Curves

MIDWUEST

Circle (3) on Reply Card
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Communications Corp.

One Sperti Drive
Edgewood, KY 41017
606-331-8990
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Computer technology has revolutionized
broadcast operations from videotape pro-
duction to camera setup. Many systems
that used to occupy several equipment
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VIDEO TECHNOLOGY UPDATE:

As new video technology continues to accelerate in all direc-
tions, it is integrated info almost every new broadcast video
product. Assessing new technology and its applications in a
broadcast environment is a full-time job for hundreds, if not
thousands. of people. It also is @ part of many broadcast en-
gineers’ responsihilities at a facility. Qur video technology sec-
tion focuses on several areas where broadcast technology is
moving the fastest.

TV Camera Technology Update

By Larry Thorpe. Sony Broadcast Products Company
Interest in CCDs has tended to overshadow many signifi-
cant improvements in pickup-tube technoiogy. Because
of HDTV research. pickup tubes are improving faster
than CCDs. The pickup tube's ever-increasing perform-
ance presents a continually moving target for CCD tech-
nology and camera buyers.

Video in Transition

By Victor Kong, Magni Systems

Integrating component video sources into a composite
facility introduces several potential problems to en-
gineers and operators. Yet, component video is increas-
ing in popularity and use within stations. Understanding
its principles of operation will increase user satisfaction
and NTSC image quality.

The Mysteries of Video Editing Revealed

By Frank Davenport, NBC TV

Although the editer controls the equipment and issues
commands to make it work together. the equipment
doesn't always cooperate. Finding the problem has been
challenging. Several new methods and tools are being
used to make identifying and correcting problems easier
and quicker.

Monitoring Satellite System Performance

By Guy Lewis. Tektronix

Knowing how to properly set up an uplink or downlink
is becoming increasingly importaat. Several tools are
available to make setup easier and more accurate. Using
the proper tools for the application and understanding
how to read them are requirements for clean feeds.

New Approaches to AM Improvement

By Brad Dick, radio technical editor

Everyone agrees AM quality needs improvement, but
the question is how. Committees, associations, scientists
and engineers are developing and proposing a number
of long-term solutions to many of AM's problems.

18 Troubleshooting

20 Management for Engineers
104 Applied Technology: Lexicon Time Compressor
113 Station-to-Station
116 SBE Update
118 Business
119 New Products
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HOW THE SK-110D PUTS AN END
TO THE REIGN OF ERROR.

With the SK-110D, Hitachi has created a studio broadcast The battery-backed head and CCU store up to four full-
camera with microprocessor technology so accurate that function files, eight lens files and 64 scene files. And
registration errors and time-consuming setup are things add a smart RCU that controls those files, and you've got
of tha past. a camera that can precisely remember the “look” of
Using a single button, now you can automatically set every production shot you'll take.
| up RGB, color balance, and analog and digital registra- Put an end to the reign of error in your studio today.
tion—along with complete fault diagnosis—for up to 42 And usher in a new era of image quality with the Hitachi
cameras simultaneously in just two minutes. And while SK-110D. For a demonstration in your studio contact
you're shooting, the SK-110D keeps correcting realtime Hitachi Denshi America Ltd., Broadcast and Professional
zoom and focusing errors, as well as registration Division, 175 Crossways
changes caused by fluctuating prism temperatures. = = ; Park West, Woodbury,
The SK-110D performs NY 11797; (516) 921-7200
magnificently. ' or (800) 645-7510. Canada:
Here's why: - . = Hitachi Denshi, Ltd.
The 30-mm LOC ety . (Canada), 65 Melford Drive,
diode gun Plumbi- - Scarborough, Ontario M1E 2G6;
cons and electron- ‘ = : (416) 299-5900.
ics yield 750 lines N |
horizontal resolu- :
tion, and greater than = _ S
-56dB S/N. Dynamic ! — , @ H ITAC H I
focus provides for superb corner “ . . - LK Circle (4) on Reply Card
resalution. And detail signals are . '
generated from both red and green.
The SK-110D is also today's most
technologically advanced and versatile
camera system. [t offers iris and auto- setup
by external chart. It has a high-resolution
viewfinder with electronic markers.
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Standards needed for
HDTYV development

The National Association of Broad-
casters’ HDTV task force has issued a
statement defining HDTV terrestrial
broadcast svstem criteria and endorsed a
testing program that began this summer.
HDTV is the next generation of televi-
sion that will provide wide-screen pic-
tures with sharper resolution than those
on present T\ receivers and with com-
pact disc-quality stereo sound.

Daniel E. Gold. task force chairman.
(president. Knight-Ridder Broadcasting,
Miami. FL), said. "It is imperative that
station management and TV receiver
manufacturers work together to develop
a viable HDTV svstem. The technology
exists to bring this new technical
development into American homes and
by working together it can be achieved.”

The critical issue is still the availability
of spectrum space. The industry has
found that a portion of the UHF-TV spec-

lNewsI

trum is necessary for transmission of
HDTV. The NAB and others have peti-
tioned the FCC to delay proposed reallo-
cations of UHF spectrum to land mobile.

The task force. which is composed of
network. group and local station engi-
neers and managers. will evaluate the
technical development of HDTV. It will
make recommendations to the NAB on
how to ensure that terrestrial broadcast-
ers remain technicaliy competitive as the
new medium develops. The statement
says. in part: “For broadcasters to remain
technically competitive with other video
services, it is necessary to develop a new
standard of broadcast quality for deliver-
ing significantly improved pictures for
the home viewer.”

The task force members called on de-
velopers of HDTV systems to work with
broadcasters to remain on the cutting
edge of video technology. They also en-
dorsed the test program being developed
by the Advanced Television Svstems
Committee for HDTV standards.

McKinney assumes
White House position

President Reagan has announced the
appointment of James C. McKinney to
deputy assistant to the president and di-
rector of the White House Military Office.
He succeeds Richard P. Riley.

Since 1983. McKinnev has served as
chief. Mass Media Bureau of the Federal
Communications Commission. From
1981 to 1983, he was chief., Private Radio
Bureau, and prior to 1981, he served as
chief. Field Operations Bureau. He is an
engineer by training and an instrument-
rated pilot.

In 1985, he was selected to receive the
Presidential Rank Award for distin-
guished executive service. In 1987, he
was awarded the Federal Communica-
tion Commission’'s Gold Medal for Distin-
guished Service.

=T
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\/\/hat size does a newsroom
have to be before a

Basys ncwsroom computer
will fit in perfectly?

— ﬂj

(Jsmall L medium | Jlargc !  huge
- -

S

[ Jany of the above

Basys systems arc used in some of the Just call tor our tree demonstration
fargest newsrooms in the world. video. You'll see tor yourself what

Now Basys has a new system destgned makes Basys the world’s leading news-
specitically tor smaller radio and televi- room computer systeni.

sion stations—a system which can pro-
vide porr station with the same advanced Call 1-800-847-0633, Dept. B10).

teatures currently used by ABC, CNN, In CA. call 1-800-332-2245
NBC and the BBC. Deot. B10. ’
All of our customers, regardless of P //\

size. get the same casy-to-use, flexible, ‘3’9

expandable and proven software—plus <‘7\\b"’/

our cxperiencee, service and support. f"f‘\ N 0
We'd like to show you what that

means for your newsroom. ‘ /

See us at RTNDA Booth 478 5%»5 \‘/

Basys, Inc., 900 Stierlin Road, Mountain View, CA 94043

1 his tree video otter himted 1o \|||.I||l-u‘\| TECW S FULIIS,

Circle (5) on Reply Card
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Recipe
or
change

6 Broadcast Engineering August 1987

[ Editoriat |

Take one consumer VCR (VHS or Beta, your choice), and separate the chroma from
the luminance. Add a Y/C dub cable {introduced to %-inch editing VCRs a decade
ago). and modify a high-resolution color TV monitor to accept Y/C direct. Now, add
some metal particle (MP) tape {developed for the 8mm consumer format—the basis of
M-I and Betacam SP), and stir in a generous helping of circuit magic. Voila: A new
high-resolution consumer-tape format and a new foot in broadcasting’s door.

At the 1987 Summer Consumer Electronics Show. a number of major VHS manufac-
turers introduced Super VHS (aka: S-VHS), a new VHS-based Y/C-MP VCR format that
resolves more than 400TVL (even at slow speeds), with a 45dB signal-to-noise ratio.
Prerecorded video on Y/C monitors looked similar to a low-band quad. Deliveries
will begin soon. Industrial and duplicator modeis have already been announced.

Then there was Sony's 500TVL, 50dB Y/C-MP spin-off from consumer Beta, ED-Be-
ta (extended definition). An A/B comparison of recorded video to a live broadcast
camera source on Y/C monitors as part of the ongoing demonstration, looked more
like high-band quad. Sony wouldn't commit to an introduction date in the United
States, but it did commit approximately one-fourth of its booth space to ED-Beta.

At least one new S-VHS camcorder featured built-in digital effects—digital freeze
frames that may be wiped, dissolved, sized, positioned and keyed over live camera
video and recorded on tape. Stand-alone consumer SEGs. PC-based multifont title
generators and digital freeze frames also were shown. The power of a broadcast stu-
dio in the hands of consumers is now a reality.

A consumer VCR system that surpasses the resolution that TV stations can legally
transmit is a milestone in TV history, and a challenge to our technical leadership and
adaptability. It opens the doors to potential producers with an affordable format and
plenty of gimmicks that look like broadcast video, even after editing.

Until now. second-generation (edited) consumer-format tapes rarely were airable.
Affordable consumer systems with high-resolution recording and multigeneration
electronic editing capabilities can generate programs and spot material shot and edit-
ed at home, outside the high-dollar broadcast domain. Amateurs. teachers or just
plain video nuts can now produce and edit programs that fulfill technical broadcast
requirements at relatively low cost.

The new consumer formats may not be equal to the best broadcast formats, but
they are substantially better than the %-inch format that has been used for many
broadcast programs and news gathering for years, and they're not constrained by the
4.5MHz bandwidth.

The broadcast and entertainment industries will face new opportunities and dilem-
mas ranging from consumer-produced programming to less detectable copyright vio-
lations. It's one more slice in the TV household pie. and another precursor of a major
fork in the road ahead for broadcasters—HDTYV.

To see the higher resolution from either format requires a special TV monitor with
Y/C input terminals. That should test the willingness of consumers to pay for better
TV pictures. HDTV would require the purchase of a new TV and VCR—just like S-VHS
and ED-Beta. If the new formats are accepted by consumers, will the potato chip
theory (“betcha can't eat just one”) work with video too? Potato chips are sure a lot
cheaper!

[BE
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QUALITY CONTROLLER.

THE NEW ORBAN CO-OPERATOR ' AGC SYSTEM

Introducing the Co-Operator: an integrated, easy-to-use Gated Stereo Leveler/
Compressor/HF Limiter/Peak Clipper in a powerful and economical dual-channel package.
The Co-Operator automatically rides gain, controls excessive high frequency levels, and
limits peaks while protecting audio and video tape recorders, broadcast cart machines,
mic channels, STL microwave links, and SCA's.

Its simplified controls ensure top results—even from non-technical operators. Yet
there is sufficient versatility so that you are never locked into a single “'sound”".

The Co-Operator rides gain subtly and intelligently—the way you would—to preserve
the dynamic “‘feel”” of the program material while effectively controlling levels. Or, if gain-
riding is not desired, use it as a transparent, no-compromise safety limiter. Either way,
it's always alert to safeguard audio quality. It contains a:

® Smooth leveler for transparent gain riding—without
long-term distortion-producing overshoots

@ Fast compressor and/or peak dipper can be
activated to protect against short-term transients.
Adjustable release time and release shape let you
optimize processing for music or voice

@ ‘‘Silence Gate' and compressor/leveler crosscoupling
team up to prevent pumping and noise breathing

B HF Limiter with six switchable pre-emphasis curves
from 25 to 150 us allow you to match the medium
being protected and guard against sibilance overload

Ask your Dealer about Orban’s new Model 464A
Co-Operator—your subtle, automatic quality controller.

Orban Associates Inc.
645 Bryant St., San Francisco, CA 94107 (415) 957-1067 Telex: [7-1480
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Daytimer preference
is affirmed

By Harry C. Martin

On June 24, the U5 Court of Appeals
in New York affirmed the FCC's decision
to make AM davtimers eligible for spe-
cial enhancement credit in comparative
hearings for new FM stations in their
comnunities. The enhancement credit,
which originally was adopted in connee-
tion with commission deliberations in
Docket 8090, is equal to the credit
awarded in a hearing for either local
residence or minority ownership.,

The preference was attacked in court
by the National Black Media Coalition.
which claimed the commission failed to
demonstrate how the preference would
benefit the public ar to take into account
the diminished opportunities for minori-
ties resulting from the preference policy.

In affirming the preference. the court
said the commission had struck a correct
halance between the importance of im-
proving the lot of daviimers and its
policy of encouraging minority awner-
ship. The court placed particular signifi-
cance on the commission’s careful shap-
ing of the conditions dayvtimers must
satisfy in order to receive the enbance-
ment benefit. According to the court, the
most significant of these is the require-
ment that a daytimer divest ownership of
its daytime-only station.

Other criteria governing the award of
a daytimer preference are that:
¢ The preference is available only to a
licensee applving for an FM channel in
the same community of license as the
AM facility.

e The applicant must have operated the
davtime-onlv station for three continuous
years prior to filing the FM application.
* The same legal entity that operates
the davtimer must be the applicant for
the FM channel.

* The davtimer's owners must have
“participated substantiallv” in the man-
agement of the davtime-only facility.
Substantial participation means that per-
sons with cognizable ownership interests
must have spent more than 20 hours per
woeek (individually or in the aggregate) in
the management of the davtimer.

Martinis a partner wilh the legal firm of Reddy. Begley
& Martin, Washington, DC

8 Broadcast Engineering August 1987
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FCC revisits presunrise question

The commission is proposing to revise
its rules governing presunrise operations
by daytimers in April each year. The new
rules would permit operations with a
minimum power of 10W provided there
is no interference to the groundwave
(primary) contours of Class | clear-
channel stations. This proposal embodies
comments filed by the Clear-Channel
Broadcasting Service, a trade association
representing the Class | clear-channel
stations.

In January. the commission proposed
allowing davtimers to operate between
the first Sunday and the last day of April,
cach year, from 6 a.m. local time until
local sunrise, with a minimum power of
50W. However, after reviewing the
record, the agency determined that some
davtimers operating presunrise with
50W. or even 25W, would cause signifi-
cant co-channel interference to domestic
Class | clear-channel stations. As a result,
in March. the commission adopted in-
terim measures permitting presunrise
operations with a minimum power of
10W during April 1987, The current pro-
posal is to make the 10W minimum per-
manent. Higher powered operations dur-
ing April would be permitted regardless
of their impact on skvwave (secondaryv}
service, provided no interference to
groundwave service is caused.

License maodification rules amended

Effective Jluly 20, the commission
amended its rules dealing with modifica-
tions ta the licenses of existing stations
when such maodifications are necessary
to accommaodate changes in the FM or
TV tables of allotments. Under the rule
change, the commission no longer will af-
ford affected stations an automatic right
to a hearing on a proposed license
modification.

Under the old procedure. when a peti-
tion seeking a new or changed channel
allocation in community A required a
channel substitution in community B, the
licensee of the affected community B sta-
tion had an automatic right to a hearing
to show why the substitution should not
be approved. When licensees requested
such hearings, the commission, in prac-

www americanradiohistorvy com

tice, did not actually conduct them. In-
stead. the agency went ahead with the
modification, but did not make it effec-
tive until the expiration of the affected
station’s license term. At that time, the
licensee would have to specify the new
channel in the renewal application.

In 1983, Congress removed the auto-
matic hearing right from Section 316 of
the Communications Act. The commis-
sion has taken this opportunity to con-
form its rules to the changed law hecause
its previous procedure created unaccept-
able delays due to the extension of
license terms for FM stations to seven
vears and five vears for television.

Under the new procedure, the commis-
sion will continue to issue an “Order to
Show Cause” along with its rulemaking
proposal for a particular set of channel
changes. Existing licensees who are af-
fected by the proposal will be informed
of the reasons for the modification and
offered an opportunity to protest. But,
unlike the old procedure, the protester
must raise a substantial and material
question of fact before a hearing will be
designated. It is unlikely that many
licensees will be able to make such a
showing. And. if they do. the commission
will have the option of heeding the com-
plaint and denving the original proposal.

With respect to the costs involved in
channel substitutions, the commission af-
firmed its previous rulings that the ulti-
mate permittee of the new channel is
responsible for reimbursement of the
reasonable cost {both technical and pro-
motional) incurred by a station having to
change frequencies. Furthermore, the
agency said that affected stations would
be afforded a significant lead time hefore
the actual change in channel will be re-
quired. An affected station that prefers to
retain its existing channel—so it can
relocate its transmitter to a site that can
be accommodated only on its present
channel. or upgrade on its co-channel or
an adjacent channel—is free to submit a
counterproposal to this effect.
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Now you'll pay
even less for q GVG DA.

Thanks to you, GVG’s family of high performance
DAs has been a huge success. So far, there are over
30,000 installed world-wide.

We can’t find words to express our gratitude, so we
. thought we’d use numbers, instead:

5I75. 3160

- old price new price

8502 Equalizing DA

$9 5 $26()

oid price new price

8503 Precision DA

5398 *375

newr price

8551 Audio DA

old price new price

8561 Stereo DA

5495

new price

Grass Valley Group DAs make
extensive use of advanced hybrid circuit
technology. And now, feature an all-time
high performance-to-price ratio.

old price

Grass Valley Group

Y-
STRENGTH YOU CAN RELY ON \\y

THE (.R ASS VALLEY GROUP. [NC.® — P.Q. Box 1114 — Grass Valley, CA 95945 USA — Telephone (916) 478-3000 — TRT: 160432
FFICES: New York (201 845- /988 bistrict nf(olumh:a(!ﬂl)ﬁZZ 6313; Atlanta (404) 493-1255: Chicago (219) 264-0931:
Minncapolis 61’ 483-2594: Dallas Fory Worth (817 483-7447: Los Angeles (818} 999.2303; San Francisco (415) 968-6680 .1 TERTRONIN COMPANY
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Format war ends,
marketing war begins

By Jerry Whitaker, editorial director

C BS has logged the greatest amount of
experience with a %-inch videotape for-
mat (Betacam) of any of the three big
networks. The CBS Betacam investment
currently is placed at about 400
videocassette recorders, plus cameras
and Betacart spot playback decks. The
CBS commitment to Betacam dates back
to 1984.

Most of the Betacam hardware in use
at CBS has been concentrated at in-house
studio facilities, with the largest current
installation at the CBS hard news center
in New York. The announcement in May,
by Joseph Flaherty (CBS engineering
chief), that the network would begin to
place Betacam products in the field with
news crews marked the first major step
away from U-matic decks for outside ac-
tivities. Flaherty's announcement also in-
cluded word that CBS would purchase
CCD cameras for the news department.

Flaherty said the purchase of CCD
units was indicative of CBS's belief that
solid-state camera technology had
matured to the point that it met news-
gathering requirements. Advantages in-
clude: low lag, permanent picture
geometry and registration and low-
power consumption.

Other players

The International TV Symposium at
Montreux, Switzerland, brought good
news for both Betacam and M-Il propo-
nents. Thames Television, the largest in-
dependent TV station in the United King-
dom, announced that it will adopt M-I as
its standard ‘“%-inch recording format.
The decision was made after what was
described as "months of careful and con-
sidered investigation into the technical
and operational aspects of the available
formats.”

Not to be outdone, just two days after
the Thames/Panasonic announcement,
Ampex reported that it had won a major
Betacam order from Viewplan. a broad-
cast hire company in the United King-
dom. The Viewplan order was reported
to be worth more than $600,000.

The Thames Television deal for M-Il
hardware was estimated to total 3%8
million to 310 million over 10 years, with
deliveries beginning in the fall.
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Manufacturers tool up

With large volumes of Betacam and
M-Il products moving virtually as fast as
the companies can make them, all of the
players involved in the two camps are
being kept busy. Betacam equipment
could be seen at NAB and Montreux in
the Ampex. BTS, Thomson and. of
course, Sony booths. M-Il equipment was
being displayed by Panasonic Broadcast
and JVC. Virtually all companies had
something new to show at one or both of
the conventions.

The tool-up procedure also is moving
ahead for the Betacam partners. Ampex,
for one, plans to be completely inde-
pendent of Sony manufacturing support
by the middle of next year. According to
Don Bogue, Ampex AVSD general man-
ager. his company will add its own
enhancements and options to the basic
Sony format. Compatibility will remain.
but features will vary. He characterized
the arrangement with Sony as “a rela-
ttonship that works well for both sides.”

The “other” formats

With implementation of 2-inch hard-
ware running full speed ahead, it is easy
to overlook the bread and butter of the
industry—those formats that are keeping
more than a thousand TV stations on the
air today. To underscore the belief that
Y%-inch will be around for a long time to
come, several new U-matic products
were introduced at the NAB convention
(three from Sony and one from JV().
New U-matic tapes also were disptayed
at several booths (3M. Sony. Fuji and
Maxell).

Not to be left out, 1-inch hardware also
was on display on the NAB show floor.
Sony introduced a new machine and
Ampex unveiled enhancements for one
of its existing decks.

Formats galore

The bottom line in all of this, as the BE
editorial staff sees it anyway, is that the
format wars are over, and everybody has
won. Both of the Y%-inch formats and
their older brothers, the 3%-inch and
l-inch systems, each have their place in
today's TV industry. None of them will
go away any time soon. Look at 2-inch
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quad. It's been around for 31 years in
more-or-less the same form and it's still
being used daily for one purpose or
another at almost every TV station in the
United States.

The days have gone when the choice
of product was restricted to price and
company reputation. A third factor—
format—has now entered the picture and
will likely stay there for as long as any of
us are still in the business. A station’s
technical manager can choose any of the
competing formats displayed on the floor
of the 1987 NAB and make it work.
There will be personal preferences of
various users, considerations of tape type
and size, long-term operating expense
analysis and interface questions. But,
nobody's going to get fired for picking
the “wrong format.”

This makes the selection pracess both
easier and more complicated. On one
hand. you have many more products
from a large list of players to consider.
But, on the other hand, any decision that
is difficult to make implies that the
choices are closely matched. Therefore,
either choice should be a fairly good one.

The decision on how stations should
move on the format question will now
advance into the realm of marketing by
the individual manufacturers and per-
formance evaluation by potential users.
That's the way all other broadcast prod-
ucts are selected. It works with them and
it will work with recording formats. In
the final analysis, we have sacrificed
easy decisions for greater selection and
improved performance. That's a pretty
good deal.

(BE))
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The mic mixer you would have designed
yourself-T'’he Shure M267

In the space of just two years, the Shure
M267 has become one of the most well-
known and widely used mixers in the
broadcast industry. One look at it will tell
you why.

The M267 gives you the improvements
you’ve told us were most important. Every
channel has a mic line level switch for
maximum flexibility. There’s also a built-in
limiter to keep the M267 from overloading
at critical moments. The unit contains a
built-in battery pack that utilizes three
standard 9-volt batteries.
Simplex (phantom) power and
a peak LED are standard, too.

The M267 oscillator provides a clean
1 kHz tone, and is located on the front of
the unit for simple access. The headphone
output is also on the front and includes a
level control. IC design, along with active
gain controls, provides greater headroom
and quieter operation.

For location work or even studio post-
production, the M267 carries on Shure’s
reputation for reliability and ruggedness.

For more information on Shure’s com-
plete line of mixers, call or write Shure

Brothers, Inc., 222 Hartrey

SHURE" gvlezn)usef)gvza;;gon IL 60202,

BREAKING SOUND BARRIERS

Circle (8) on Reply Card
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Building a multitower
grounding system

By John Battison, P.E.

Lasl month’s column outlined the ba-
sics regarding ground systems. To con-
tinue on this topic, we will see how a
multitower grounding system should be
constructed.

It is essential that all of the elements in
the array be joined electrically by low-re-
actance and low-resistance metallic con-
nections. Too many operating stations
relv solely on the copper shielding of the
coax lines for element interconnection.
Even though these cables may have a
large diameter, there is still some reac-
tance present.

Construction details

Figure | shows a typical plot plan for a
3-tower array. Notice that the intersec-
tions of the adjacent tower radials are
not crossed, but rather, are bonded to a
wide copper strap. The strap is located at
right angles to another strap, which joins
the towers. Note especially that this
tower-joining strap is an essential part of
the overall station ground system.

The copper strap running between the
tower system and the transmitter build-
ing parallels the transmission line. The
total dc resistance of a system such as

Battison. BE'S ¢consultant on antennas and radiation.
owns John H. Battison & Associates. a consulting
engineering company in Columbus. OH

I re: Radiol

this should not exceed 19, if all of the
connections have been properly brazed.

As in any other circuit, there are 1°R
losses. Consider this scenario: If the an-
tenna-base operating resistance is 30Q
and the nominal power is 1kW, then the
antenna current should be 5.77A. If there
is, say, 5Q of ground resistance, there is a
loss approaching 20%—actually 167TW. A
ground-system loss of this magnitude is
not unusual in older installations and is a
frequent source of a lost signal.

Preventive maintenance

For general antenna efficiency and
maintenance for the upcoming winter
months, let's take a look at a typical
2-tower array with a view to performing
some prewinter maintenance.

We'll assume that the towers are prop-
erly painted 2nd that the guys have been
checked for rust (both in the air and at
the anchors). Guy-wire greasing is well
worth the while for taller towers. Look
for insulators that have been cracked, ei-
ther from rifle fire or from ice formation.
Replace any cracked insulators before
further damage can result. Remember,
under good conditions, a shorted in-
sulator at the top of the tower can add
electrical length to the radiator. Under
normal conditions, shorted insulators
can produce arcs and other electrical

it

4-INCH COPPER STRAP

TRANSMITTER

Figure 1. Radials from a multitower array must not cross. Instead, use a large copper strap that
runs perpendicilar to the main tower-grounding strap as a common connection point.
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Loise.

If the system is a non-DA array, the ex-
tra antenna length sometimes can be
beneficial if it increases the operating re-
sistance and the same base current is
maintained. Then, power will increase,
but probably at the cost of some elec-
trical noise from arcs. However, this is
not a recommended method of improv-
ing signal strength.

Clean house

Once you're sure the tower structure
and guys are in good condition, look in-
side the ATU cabinets. Remove dirt,
grass clippings, dead insects {even live
ones), nests and any bits of corroded
metal that may have fallen off various
components.

Check all connections for tightness.
Even those connections that look tight
may not be. Also, check those clips that
sometimes fall off coils whose taps have
not been marked with nail polish. Clean
the base meter shorting-switch contacts.
If the tower lighting passes through the
copper RF pipe connection to the tower
base, check to ensure that the ac wiring
has not shorted to the tower. Check all
screwed and bolted connections. If any
are corroded, scrape clean, apply sili-
cone grease and tighten (but don't over-

tighten).
Check the RF connections between the
ATU output and the tower base.

Be sure the weep holes in the base in-
sulator are clear. It is a lot easier to do
this than to jack up a tower to replace a
cracked insulator. Sometimes birds like
to build nests on top of base insulators in-
side the tower. These nests can be left in
place during the spring, but remove
them before winter. Otherwise, snow
and ice may clog weep holes and cause
cracks.

If you have monitoring loops on the
tower, be sure their transmission lines
are secure and that the loops are well
grounded, if the design calls for it.

Finally, remove any vegetation from
around the tower base, anchor points or
dog houses.

Next month, we’'ll continue our look at
antenna-system maintenance by making
some important measurements. |:7=)))]
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Bring the
Sound up Close

So what does UP CLOSE mean? Imagine. if vou will. sitting in the back
of an auditorium listening to live music. Now consider how the sound would
change if vou moved up close to the stage. Small musical details would

suddenly become more apparent. The subtle sound of brushes on drums, the

FEEL of the bass notes. the shimmer of sound that follows a cvmbal crash. The
music is now coming from the front and left and right. You feel like vou're part of the
musical experience. not just a spectator.

Now. imagine being able to broadcast a signal that would involve your listeners in the same
way. Well now you can with the new CRL THIRD GENERATION SYSTEMS.

The new dual band SGC 800 offers 80 dB3 signal to noise ratio. vanishingly low distortion. and a
sound that stavs clean and open. even at maximum settings. It even includes built in dvnafex
noise reduction circuits. The all new STEREO MODULATION PROCESSOR, SMP 850. with our new
transfer function limiting circuit and soundfield enhance will let you broadcast a signal superior 1o
anvthing else on the dial. It provides that UP CLOSE sound that will make vou the winner in the button
pushing contest.

If vou think this sounds too good to be true call now for complete information. Be sure to ask about our
FREE trial plan. If yvou don't. vour competition will.

CRL Systems

2522 \West Geneva Drive
Tempe, Arizona 85282

{800 535-7448 (602) 438-0888
TELEX: 350464 CRL TMPE. UD.

THE
PROFESSIONAL'S
CHOICE

Circle {9) on Reply Card
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Fsatetiite technolozyll

MMICs are the trend

By Elmer Smalling 111

Last month we discussed the relatively
new technology of microstrip circuitry.
which allows inexpensive fabrication of
microwave circuit boards and occupies
less space than older. discrete compo-
nent circuits. Microstrip boards may con-
tain discrete. surface-mounted compo-
nents such as capacitors, resistors and

Smalling. BE's consultant on cablefsatellite systems,
is president of Jenel Systems and Désign. Dallas.

SMD
CAPACITOR

MICROSTRIP

SOLDER

transistors. These are called surface-
mount devices, because they mount to
the metal circuit traces (as shown in
Figure 1) rather than mount in holes or
to pads.

MMICs
The microwave-circuit design trend is
toward monolithic microwave-integrated
circuits, or MMICs. These are complete
circuits that have been fabricated on a

SMD

STRIP LINE RESISTOR

SOLDER

v

CIRCUIT
BOARD

=3 x SIZE
Figure 1. Surfuce-mount devices are soldered to the metal circuit traces rather than mounted in

holes or to pads.

LEADS

/,,/’7

SOLDER
)

(/L

«f}— SUBSTRATE

SMD MONOLITHIC AMPLIFIER

SIDE VIEW
SOLDER
LEADS
TOP VIEW

SOLDER

STRIP L—
CIRCUIT

i B
SMD
MONOLITHIC
AMPLIFIER

1

Figure 2. Monolithic microwave-integrated circuits (MMICs) are complete circuits that have

been fabricated on a substrate.
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substrate and mount on a microstrip cir-
cuit board as easily as discrete transis-
tors. (See Figure 2))

If the monolithic circuits include reso-
nant elements such as tank circuits or
transmission line, they are naturally larg-
er than those MMICs that include only
wideband amplifiers. Monolithic amplifiers
may be used with external bias resistors
to amplify a signal from milliwatts to tens
of watts, and those circuits that include
resonant elements may be used as entire
pre-amplifiers. front-ends. IF stages and
mixers. It is common for these complete
circuit MMICs to be manufactured in a
flat pack housing. which directly at-
taches to a microstrip board.

When MMIC substrates with high di-
electric constants (seven to 10) are used,
the effective wavelength may be re-
duced by two-thirds, greatly decreasing
the area that the circuit requires on the
substrate.

Reducing manufacturing time

Circuit-manufacturing time can be
shortened by using MMICs in two
important ways. First, microstrip circuit-
ry is easy to print on circuit-board mate-
rial, which reduces wiring time and cir-
cuit interaction problems when wires are
run in close proximity to each other. Sec-
ond, pick-and-place machines can pick
components from a bin and set them at
precise locations on the microstrip
hoards for soldering. This saves several
hours of manual labor and reduces costly
placement and positioning errors.

Microstrip circuitry and monolithic ICs
have played a large part in the effort to
make TVROs, MSN vans and earth sta-
tions affordable to broadcasters. This is
due to reduced prices for receivers,
transmitters and LNAs by as much as
85% from the 1980 prices.

B!
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No jams, no repeats and no make goods,
Our new CTM-10 cart machine has the same famous reliability that is built into our 5050 Bll,

Finally a cart machine you can bank on.
plus many new features like Hx-Prof 1 so 75 ips sounds like 15 ips and your listeners don't
tune-out when you shift from CD to cart.

So call us for Technology You Can Trust. - Otari Corporation, 2 Davis
Drive, Belmont, CA 94002 (415) 5392-8311 TWX 9103764890.

*Tiad Dolby Laboratoric s
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Inside digital
technology

By Gerry Kaufhold II

Su far in this series. all signals have
been parallel. The address-select signals
are synchronized with the control signals,
and the data signals move eight bits of in-
formation as discrete bytes along a
parallel databus.

The primary advantage of parallel
signal paths is a high rate of throughput.
By moving whole bytes in parallel, many
bytes can bhe transferred quickly. In a
computer system. throughput rates are
measured in millions of bytes per second,
or megabhvtes per second. For example, a
tvpical personal computer transfers data
from memory at 250kbytes per second.

The main disadvantage of parallel data
paths is cost. The number of circuits for
controlling the data transfer, and the cir-
cuits for receiving and transmitting the
data, equal the number of parallel
signals that must be handled. For 16 ad-
dress signals, an 8-bit databus and 10
control lines, each memory card must
provide 34 circuits. The wiring
hackplane of such a svstem requires con-
nectors with 34 pins. and the power-
supply runs to each circuit must be
decoupled to prevent crosstalk hetween

Kaufhold is an independent consultant located in
Tempe, AZ.

DATA 7 L ] o7
DATA & L o9 oe
DATA 5 9 «p D5
DATA 4 O o4
SERIAL OUT [Hp—
DATA 3 JTL e 03
DATA 2 g 9 o2
DATA 1 ~9 _ +pq D1 TeouT =
DATA 0 JL = o
LatcHiNg. _J1 <
rovour || ~4- Ro
ADDRESS DECODER ~§— CHIP SELECT
e

+ LS
’ MASTER-CLOCK S¥YSTEM ]—

Figure 1. Parallel-to-serial conversion pro-
tiddes  single-wire interface  between data
svstems.,
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adjacent lines.

Due to the randomness of capacitive
loading of the many lines of the parallel
bus, parallel signals can be kept in sync
over only very short lengths of cabling.
For this reason, parallel data paths are
usually used only inside the chassis of
most digital systems.

Serial data paths

If data is transmitted in a sequence
along a single wire, the costs for inter-
connection are quite low. In addition,
because all the signals ride on the same
single wire, the length of the wire can be
substantially longer without problems
due to random capacitive loading be-
tween lines.

The speed of serial transmission is
much, much slower than the speed of
parallel transmission. and the circuitry
required to capture serial data and con-
vert it back to parallel data can be very
complicated. In spite of these problems,
though, most interconnections hetween
digital circuits and remotely located
equipment are accomplished using serial
data transfer.

Some concepts for serial data transmis-
sion require only one wire for trans-
mitted data. one wire for received data
and a ground wire for reference. No syn-
chronizing clock is required. Many video
display terminals connect to their host
computers through such a serial data
path. The circuitry required for asvno-
chronous data communications will be
covered in a future column.

The most straightforward type of serial
transmission is svnchronized serial trans-
mission.

Synchronized serial
data transmission

Notice in Figure 1 that the left side
shows the parallel signals coming into
the parallel-to-serial converter. First. the
address lines cause the chip-select signal
to occur. which enables the parallel por-
tion of the integrated circuit.

Although the chip is selected by the ad-
dress lines, data is set up and held on the
data lines. When the latch input toggles,
the eight bits of data are stored. The
ready output tells the computer not to

wwWw americanradiohistorv com

send any more data until the data just
stored is shifted out to the serial output.

The byte of data stored in the input
latches must be converted into a stream
of sequential bits. This conversion is per-
formed by shifting one bit at a time from
the input latch onto the serial output
port.

The transmit clock signal controls this
parallel-to-serial conversion process. The
transmit clock in Figure | is derived by
dividing down the master-system clock.
However, in some conversion schemes,
the transmit clock might be provided by
the circuit that is going to receive the se-
rial datastream or by a unique serial
clock circuit.

The circuit at the receiving end of the
transmission receives two signals. The
transmit clock out signal synchronizes
the receiver. Note that there is one full
cycle of the transmit clock between each
serial bit of data. The serial data is shifted
out with the least significant bit first.

Notice that transmitting the transmit
clock between each databit cuts the ef-
fective throughput of information in half,
because half of the transmit time is con-
sumed by the clock pulses.

Many schemes have been devised to
improve throughput. One idea eliminates
the transmit clock cycle between each
databit. but inserts a start bit to alert the
receiver that data is on the way. This
scheme also uses a stop bit, which lets
the receiver know that the current 8-bit
databyte is completed. Although this
method eliminates the transmit clock
pulses inside the datastream, it adds two
more bits of data to the serial data-
stream. All protocols for serial data com-
munications involve trade-offs.

Because the transmit clock is much
slower than the master-system clock. the
parallel-to-serial converter must tell the
computer when the latches are empty
and ready to receive fresh data. The
ready output signal goes Hl immediately
after parallel data is latched. and goes
L.O only after the final bit has been
shifted out of the serial port. When ready
output is LO, the computer sends the
next byte of parallel data to be con-
verted, and latches this byte with the
latch-in signal. B
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TIE NEW OPTIVNOD-AM 910018

Audio processing for AM improvement.

In the several vears
since its introduction,
OPTIMOD-AM Model
9100A has become one
of the most-often used
tools for improving
AM audio.

Now there is a new opportunity for AM improve-
ment. Over a vear ago, the National Radio Systems
Committee brought broadcasters, equipment manufac-
turers, and receiver manufacturers together to talk about
a voluntary national transmission standard that would
make wideband high-fidelity AM radios practical.

Today, after hundreds of hours of discussion and
study, the standard finally exists that will allow receiver
manufacturers to increase and flatten their frequency
response without risk of increased interference. But for
them to do this, broadcasters must implement the
standard: a “modified 75us™ pre-emphasis specification
brightens up the sound on older radios while minimizing
interference to adjacent stations, while a sharp-cutoff
10kHz low-pass filter specification protects the second
adjacencies by limiting occupied bandwidth.

Receiver manufacturers have stated their willingness
to replace their current AM receiver designs (with their
telephone-quality fidelity) with AM receivers having full
10kHz frequency response—but only if and when the
NRSC standard is fully adopted by broadcasters. For the
NRSC standards to be successful, broadcasters must
change over quickly. If the new high-fidelity receivers
generate complaints of interference caused by stations
not complying with the new standard, the receiver
manufacturers will revert back to the present low fidelity
3kHz designs! Everyone will lose,

Orban was the first to propose and implement AM
pre-emphasis and low-pass filtering, and we were heavily
involved in the Committee work and research. We
strongly endorse the new NRSC standard. It's good
engineering and good business, and we are making it
casy for all OPTIMOD-AM owners to comply.

2
s

Introducing the new Model 9100B:

It complies fully with the NRSC standard while
retaining the features that have made OPTIMOD-AM
Model 9100A the choice of so many stations concerned
about competing with FM. The 9100B increases coverage,
improves source-to-source consistency, and vields superb
quality on both voice and music. And, the new standard
allows us to make the new OPTIMOD-AM even louder!

Like its predecessor, the new 9100B can be
configured to operate optimally in mono, C-QUAM®
stereo, or Kahn stereo. Mono units can be field-upgraded
to stereo by simply plugging in additional cards.

For owners of OPTIMOD-AM Models 9100A
and the older 9000A.:

We underscore our commitment to the new standard
with low-cost Field Upgrade Kits to add the NRSC-
standard pre-emphasis and filtering. They are available
through your authorized Orbian Broadcast Products Dealer.

To find our more about the NRSC standard, and
about Orban’s new 9100B OPTIMOD-AM, or the Upgrade
Kits for the 9100A and 9000A, please call or write.

. SR
| Why not copy this ad for others at vour station who
would like to know what’s in store for AM radio.

Orban Associates Inc.
(45 Bryant Street, San Francisco, CA 94107 USA

Telephone (415) 957-1067 or (800) 227-4498 Telex 17-1480

orban
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CQUAMT woa regastered trademark of Motorola. Inc
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I ﬁoubleshootingl

Servicing switching-
voltage regulators

By Gerry Kaufthold 11

Switching-voltage regulators are char-
acterized by their capabilitv to operate
the regulating element as a switch. If the
regulating element is a transistor, it will
be operated in one of two modes. Either
it is turned all the wav on {saturated) or it
is turned all the way off (cutoff).

The switching components

A switching-voltage regulator has an
oscillator and a pulse-width modulator.
The oscillator provides the basic oper-
ating frequency that drives the switched-
transistor regulating element. Choosing
this operating frequency is a critical part
of the design. Lower frequencies (below
30kHz) can be more efficient than higher
frequencies. However, lower-frequency
switchers use larger. more expensive
parts. and can produce objectionable
noise within the audible range of human
hearing.

Higher frequencies use smaller. less
expensive parts—but have problems
with electromagnetic radiation. The
lavout of the printed circuit board must
he carefully done. Switching pulses of
several amps at frequencies above
50kHz require the use of transmission-
line techniques for interconnecting com-
ponents. Printed circuit runs must be
wide enough and short enough to ade-
quately carry the peak-current demands
of the switching elements.

The pulse-width modulator determines
the ratio between the on times and the
off times for the regulating element. A
rule of thumb for pulse width is this: The
percent of on time compared to ‘oral
time (on + off) is approximately equal to
the percent of input voltage that appears
at the outpuit.

For example, if the average dc voltage
on the power-supply capacitors is 20V,
and the desired regulated output voltage
is 10V, then the pulse-width duty cycle
should be approximately 50% under nor-
mal load. (Time on = time off.)

Energy-storing components
The output of the switched-regulating
element feeds an inductor. This inductor

Kauthoid is an independent consultant located in
Tempe. AZ.
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has heen chosen to provide maximum
transfer of energv at the frequency of
operation under the desired load current
“and with the normal duty cycle.

When the regulating element is
switched on. current begins to flow
through the inductor and onto the out-
put-filter capacitor. A magnetic field de-
velops around the inductor. and voltage
will lead current.

When the regulating element is
switched off. the magnetic field col-
lapses, the diode conducts, and current is
smoothly delivered to the load.

A minimum current must be drawn at
all times through the inductor. This
minimum current is called the preload
current.

If excessive loads are drawn. two prob-
lems will occur:

The pulse-width modulator has a pro-
tection circuit that will limit the amount
of on time to approximately 8% duty
cvcle. If the load attempts to draw too
much current. this duty cycle limit will
cause the output voltage to drop out of
regulation. However. the switching tran-
sistor still will try to provide all the cur-
rent it can during the times that it is
switched on. Voltage goes down, but cur-
rent can go up dramatically.

Next. the inductor heats up, increasing
its internal resistance. Then, the induc-
tance changes as the core saturates. In-
ductors might change value by up to
40% while under severe overload, which
means that a switching regulator that
works just fine on the bench under nor-
mal load may behave quite erratically
when installed back into a faulty load.

Other considerations

The filter capacitor on the regulated
side of the switching regulator must have
a very low effective series resistance. ESR
values measure the capability of the ca-
pacitor to charge and discharge quickly,
Tantalum capacitors and some poly-
stvrene tvpes have favorable ESR values.

Most aluminum electrolvtics have
relatively high ESR. so they are not often
used in switching regulators. However,
because of its low cost. some switch-
ing power-supply designers will use an
over-value electrolvte capacitor that

www.americanradiohistorv.com

works quite well until it ages. Then ESR
elevates, and a supply that used to work
well gets flakv. The capacitor will test
out using a capacitance checker, but
the important value for switching-power
supplies is ESR. not necessarily
capacitance.

One other important consideration is
the switching diode. This device might
appear to be in perfect working order on
the DVM diode tester. However, it is
chosen for its capability to handle large
currents and for high speed at recover-
ing from the on condition to the off con-
dition. Neither of these conditions can be
tested using a DVM,

The switching diode must go into
heavy forward conduction when the
switching transistor is off. As soon as the
switching transistor is turned on, voltage
goes up on the top of the diode and the
diode must turn off.

If the diode remains partially on due to
a slow reverse recovery time, current
may be shunted through the diode. pull-
ing excessive currents through the
switching transistor, bleeding current
from the filter capacitors. and even
drawing enough surge to blow the recti-
fier diodes.

Unfortunately. the voltage at the top of
the diode may not change at all, because
the switching transistor, filter capacitors
and collapsing magnetic field of the in-
ductor can supply lots of current for a
short time. Even an oscilloscope trace
may not show the current pulse at the
switching diode, unless the scope is ac
coupled, sensitivity is very high, and the
horizontal sweep is synced to the
oscillator.

One good way of discovering a switch-
ing diode that has lost its reverse recov-
ery capability is to connect a current
meter in-line with the ac-voltage input. 1f
the current is excessive, check the
switching diode.

One other clue to a bad switching
diode is excessive noise being coupled
back through the rectifiers and trans-
former into the ac power line, because of
the intermittent large current spikes.

DO
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Managing upward

By Brad Dick, radio technical editor

The conflicts that can develop between
an employee and a supervisor are often
based as much on personality as on work
quality. Whether this should be the case
is immaterial—it still happens. Personali-
tv conflicts can cause more problems
within the workplace than quality of
work.

Chart your course

Last month's column contained a sim-
plified chart, which you can use to help
identify some of vour own and vour
manager's personal characteristics. Us-
ing the chart also can help you accom-
plish two important tasks.

The first task is to identify vour own
characteristics. which is hard to do. This
can force yvou to come to grips with vour
personal prejudices and idiosyncrasies.
Bv acknowledging these factors, you
mayv help control vour responses to
pressure situations.

The second task in using such a chart is
to pinpoint your supervisor's characteris-
tics. You don’t have to be an expert to
know if a person operates better in the
morning or in the afternoon. You don’t
have to have a degree in psvchology to
see if a person is well groomed and well
dressed. The important element is taking
time to identify these traits.

Using the chart, write down your
answers to the listed categories. The
chart is not inclusive and may be ex-
panded as much as vou feel necessary.
Focus on general characteristics rather
than on small details. Don't spend a lot of
time considering cach category. Your
first response to a listed factor is often
correct. Now., let's see how identifying
vour own and your boss's personal
characteristics may help improve vour
working relationship.

Sources of conflict

Suppose vou are Polish. Your boss is
not and likes to tell Polish jokes, which
offend vou. This can be a major irrita-
tion. In this case. it may be difficult to tell
vour supervisor that these jokes offend
vou. Although vou mav not be able to
change vour supervisor’'s hehavior, clear-
v identifving this source of irritation
may help vou deal with the problem.

Broadcast Engineering August 1987

| Management

for engineers

Are you a morning or an afternoon
person? If you are energetic and raring
to go early in the morning. but vour boss
doesn’t perk up until the late afternoon,
watch out. Descending upon vour boss
with questions and reports early in the
day may invite negative responses. Be
aware of vour supervisor's best time of
the day, and use it to your advantage.

Another often mentioned source of
conflict centers on dress style. Engineers
are often perceived, with some truth, as
being poorly dressed. If vou report to a
person who just stepped from the pages
of a fashion magazine, then your jeans-
and-tennis-shoes image could create a
barrier to effective communication.

One area that is overlooked centers on
the pressures and responsibilities of your
supervisor. You cannot manage vour
boss if you don't understand your boss’s
job. You don't have to be able to do the
job. However, you need to have a good
idea of what is expected of your super-
visor.

Analyze the results

After you've completed vour analvsis.
allow several days or weeks to pass
before developing a formal action plan.
This time will alow vou to re-examine
vour observations as well as to reaffirm
the characteristics that you listed. The
goal is to identify both your own and
your supervisor's important professional
and personal characteristics.

After you have identified potential
sources of conflict—what then? First, ask
vourself if vou want the relationship to
work. People sometimes unconsciously
let. or even help, relationships falter
because they want out of a particular
situation. Be honest with vourself. If vou
don’t want to remain in the company or
in your current position, admit it. It's
foolish to spend time trving to make a
relationship work when vou really want
out.

Second. ask vourself if you can make
the relationship work. If vou want the
work relationship to succeed. there is the
chance for success. Even if vour boss is
less than cooperative in the beginning.
vour positive outlook mayv help change
your boss's mind. Are vou willing to
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spend the emotional energy to seek solu-
tions to the conflicts? If vou aren’t. admit
it now.

Take action

If you decide to approach vour super-
visor ahout changes, first develop a plan
of action. Don't rush into the office with
a laundry list of changes vou want to
make. Your manager may find such an
approach threatening. Instead. vou
might try the following suggestions:
¢ Listen for clues on what vour boss ex-
pects from vou. Don't assume anything.
Ask questions to be sure vou thoroughly
understand. Many supervisor/subor-
dinate conflicts can be resolved bv a
2-way exchange of information. After
vou think vou understand what is ex-
pected. restate the task in vour own
words. Ask vour supervisor if what vou
said is really what was meant. Taking a
few minutes to thoroughlv understand
assignments may save hours of work and
irritation later.
¢ Compronnise when necessarv. Try to
adjust to the other person’s needs when-
ever possible. If vour boss likes early
morpning meetings, then vou should
make an effort to be on time. You can
then reward vourself with a long lunch
or leave early in the dav. An approach
such as this is beneficial to hoth parties.

Adapting to another's needs doesn't
mean you have to sell vourself down the
river. Stand bv vour principles and domn’t
try to bhecome something vou aren't.
Even so. it mav be easier to madify the
way vou deal with a situation than it is to
get vour supervisor to change.,
¢ Negotiate when necessary. You may
fee| strongly enough about a procedure
or a situation to negotiate a change.
Nepending upon vour supervisor. this ap-
proach may be riskv. Any attempt on
vour part to discuss vour supervisor's tac-
tics may meet with resistance. When
negotiating such matters, try to address
these issues as work methods rather than
as management style. Bv now vou
should know vour boss’s style. Adapt
vour approach to that style. Your
chances for success are much greater.

N 2 C)))|
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lt used to be a lonely world for broadcast equipment manufacturers. Their
market was limited to on-the-air TV stations, and the leading edge of
technology usually wasn't that far ahead of the status quo. Payback of
research and development costs hinged on mass acceptance of new ideas by
a relatively small group of broadcasters at a time when viewers were thrilled
just to see pictures.

A decade ago this summer. Ampex and Sony reached an agreement, in
principle, to standardize on a single l-inch helical-scan format, which was
later called type C. Consunrer video products (sharing the same basic
technology) were catching on, and a mushrooming non-broadcast and in-
dustrial market was hungry for higher-quality video at affordable prices. It
was then that the economy of scale began to have a positive effect on broad-
cast technology.

The potential for huge new markets prompted many manufacturers to de-
velop and market new video technologies. Most of the products generated
by these efforts were not intended for use by broadcasters, but videocas-
settes, helical-scan techniques and portable color cameras were tantalizing.
A new industry came into being: the adaptation of this industrial/consumer
video technology for broadcast use.

The influence of computers, HDTV research and consumer electronics can
be found in almost every piece of broadcast gear. The future of broadcasting
will abound with new technology and difficult decisions.

Progress is both a blessing and a challenge. In days gone by, if you needed
a new VTR, you simply chose a blue one or a gray one. Regardless of the col-
or of the unit you purchased, everyone was generally pleased.

Today, the list of decisions is almost endless, and the pressure to make the
right decision is intense.

Most broadcasters are asking themselves the same basic questions: Should
we integrate new technology and live with the commensurate interface and
maintenance learning curve? and How long can we remain competitive
without it?

How to take advantage of changing video technology, and where that
technology is headed, is discussed by several industry experts in the follow-
ing series of articles:

¢ “TV Camera Technology Update”
¢ “Video in Transition”

¢ “New Directions in Editing”

¢ “Monitoring Satellite System Performance”

Ned Soseman,
issue editor
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Facility-protection
methods

Effective transient control requires attention
to all elements in the broadcast plant.

Proper grounding of equipment and
structures at a broadcast facility is basic
to protection against ac line disturbanc-
es. This applies whether the source of
the disturbance is lightning, power-sys-
tem switching activity or a fault in the
distribution network. Regardless of the
protection approach, all protective de-
vices and systems require a solid. low-
impedance earth ground to operate prop-
erly. Grounding is important at both the
studio and the transmitter plant. Prob-
ably the greatest challenge to proper
grounding is a mountain-top transmitter.

Typical installation

The grounding arrangement for a re-
motely located grounded-tower (FM or
TV) transmitter plant generally follows
the guidelines shown in Figure 5. The
tower and guy wires are grounded using
10-foot-long, copper-clad ground rods.
The antenna is bonded to the tower, and
the transmission line is bonded to the
tower at the point where it leaves the

structure and begins the horizontal run
into the transmitter building. Before en-  Most of the transient disturbances in a plant will come from the utility-company ac power line.
tering the structure, the line is bonded to ~ Take precautions to stop these disturbances from entering your facility.

42 Broadcast Engineering November 1987
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a ground rod through a connecting ca-
ble. The transimitter itself is grounded to
the ac power-distribution-system ground,
which, in turn, is bonded to a ground rod
where the utility feed enters the building.

The design goal of this arrangement is
to strip all incoming lines of damaging
overvoltages before they enter the facili-
ty. One or more lightning rods are
mounted at the top of the tower struc-

LIGHTMING
ROG(S)

RADIATING
ELEMENTS {

| ANTENNA
TOWER

BOND YO
TOWER

"'\‘- TRANSMISSION LINE

ture. The rods extend at least 10 feet
above the highest part of the antenna
assembly.

The grounding configuration shown in
Figure 5, although commonly found at
many installations, has built-in problems
that can make it impossible to provide
adequate transient protection to equip-
ment at the site. Look again at the Figure
5 example. To equipment inside the
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Figure 5. The typical. but not ideal. grounding arrangement for a transmission facility using a
grounded tower. A better configuration incolves the use of a bulkhead panel through which all

cables pass into and out of the equipment bui[ding.
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Figure 6. The basic design of a bulkhead panel for a transmission faciﬁ!_y. {Reference 2.)
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transmitter building, two grounds actual-
ly exist: the utility-company ground and
the antenna ground. One ground will
have a lower resistance to earth. and one
will have a lower inductance in the con-
necting cables or copper strap from the
equipment to the ground system. As-
sume that a transient overvoltage enters
the utility-company meter panel from
the ac service lines. The overvoltage is
clamped by a protection device at the
meter panel. and the current surge is di-
rected to ground. But which ground. the
utility ground or the antenna ground?

The utility ground surely will have a
lower inductance to the current surge
than will the antenna ground, but the an-
tenna probably will exhibit a lower re-
sistance to ground than the utility side of
the circuit. Therefore, the surge current
will be divided between the two grounds,
placing the transmission equipment in
series with the surge suppressor and the
antenna ground system. A transient of
sufficient potential will damage the trans-
mission equipment.

Transients generated on the antenna
side because of a lightning discharge are
no less troublesome. The tower is a con-
ductor. and any conductor is also an in-
ductor. A typical 150-foot self-supporting
tower may exhibit as much as 40uH in-
ductance. During a fast rise-time light-
ning strike, an instantaneous voltage
drop of 360kV between the top of the
tower and the base is not unlikely. If the
coax shield is bonded to the tower 15
feet above the earth (as shown in Figure
5), 10% of the tower voltage drop (36kV)
will exist at that point during a strike.
The only way to ensure that damaging
voltages are stripped off all incoming ca-
bles {coax, ac power and telephone lines})
is to use a bulkhead entrance panel.

Bulkhead panel

The concept of the bulkhead is simple:
Establish one reference point to which
all cables entering the equipment build-
ing are grounded and to which all tran-
sient-suppression devices are mounted.
Figure 6 shows the basic approach.

The bulkhead panel size depends on
the spacing, number and size of the co-
axial lines entering the building through
the plate. The panel should be made of
copper or brass. Do not use steel, unless
it is stainless steel {18-8 type or the equiv-
alent). To provide a weatherproof point
for mounting transient-suppression de-
vices. you can modify the bulkhead so
that you have a subpanel, as shown in
Figure 7. The subpanel, attached so that
it protrudes through an opening in the
wall, creates a secondary plate on which
suppressors are mounted and grounded.
To handle the currents that may be ex-
perienced during a lightning strike, the
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bottom-most subpanel flange (which
joins the subpanel to the main bulkhead)
must have a total surface-contact area of
at least (.75 square inches per transient
suppressor.

Because the bulkhead panel will carry
significant current during a lightning
strike or ac line disturbance, it must be
constructed of heavy material. The rec-
ommended material is Va-inch C110
{solid copper) Y2 hard. This type of cop-
per stock weighs nearly 5%z pounds per

square foot and sells for about $2.25 per
pound. Installing a bulkhead is an expen-
sive job, but one that wili pay dividends
for the life of the facility. Use 18-8 stain-
less-steel mounting hardware to secure
the subpanel to the bulkhead.

Because the bulkhead establishes the
central grounding point for all equip-
ment in the building, it must be tied to a
low-resistance {and low-inductance) pe-
rimeter ground system. ldeally, the bulk-
head panel will extend down the side of

0 Time Code
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the building and tie into the perimeter
ground below grade level. This will re-
sult in the lowest resistance and induc-
tance to earth ground.

Checklist for proper grounding

Follow a logical series of steps to en-
sure that the needed protection can be
achieved at the broadcast plant:

1. Install a bulkhead panel to provide
mechanical support, electrical grounding
and lightning protection for coaxial ca-
bles entering the equipment building.

2. Install an internal ground bus using
No. 2 or larger solid-copper wire. (At
transmission facilities. use copper strap
that is at least three inches wide.) Form a
“star” grounding system. At larger instal-
lations, form a “star-of-stars” configura-
tion. Do not allow ground loops to exist
in the internal ground bus. Connect the
following items to the building internal
ground bus: chassis racks and cabinets ot
all equipment and all auxiliary equip-
ment {chargers, switchboards, conduits,
metal raceway and cable trays).

3. Install a tower earth-ground array
by driving ground rods and laying radials
as required to achieve a low earth-
ground impedance at the site.

4. Connect outside metal structures to
the earth-ground array (towers, metal
fences, metal buildings and guy anchor
points).

5. Connect the power-line ground to
the array. Follow local electrical code.

6. Connect the bulkhead to the ground
array through a low-inductance and low-
resistance bond.

Do not use soldered-only connections
outside the equipment building.
Crimped, brazed and exothermic (Cald-
welded) connections are preferable. For
a proper bond, all metal surfaces must be
clean, any finish must be removed to
bare metal and surface preparation com-
pound must be applied (where
necessary). Protect all connections from
moisture by appropriate means (sealing
compound and heat-sink tubing).

The ac wiring system

Most transient disturbances a facility
will experience enter the plant through
the utility-company ac power line. Effec-
tive transient suppression, therefore, be-
gins with proper installation of the ac
power-system wiring. Arrange with the
local utility to have a separate transform-
er feed your facility. This may cost more
initially, but it will reduce the chance for
transient disturbances from nearby oper-
ations to affect your equipment. Do not
allow the placement of noisy loads on
the broadcast facility power line. Devices
such as arc-welders, heavy electrical
motors, elevators and other large loads
can create an electrical environment that
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is prone to equipment malfunctions.

it should be noted, however, that be-
cause transient disturbances, by defini-
tion. are high frequency, they will capac-
itively couple from the primary to the
secondary of a typical utility-company
transformer. Simply installing a dedicat-
ed transformer that is not equipped with
a special Faraday shield (utility trans-
formers generally do not have such
shields) will provide little protection from
equipment damage. Installation of a
dedicated utility-company transformer,
however. will permit you to establish
your own facility ground system in-

dependent of other users.

Insist that all ac wiring within the
broadcast facility be performed by an ex-
perienced electrical contractor, and al-
ways fully within the local electrical
code. Figure 8 shows a typical service-en-
trance panel, with the neutral line from
the utility company tied to ground and to
the ground rod at the meter panel.
Where permitted by the local code, this
should be the only point at which neutral
is tied to ground in the ac distribution
system.

Figure 9 shows a 3-phase power-distri-
bution panel. Note that the neutral and

INSIDE
OUTSIDE
_____ EQUIPMENT
EQUIPMENT | = ™ y BUILDING
BUILDING || |
| _____1
I OO'
| I
ey 25
! OOig— CABLE ENTRANCE HOLES || '~ o SUBPLATE
e R BOOTS X C110 COPPER
g0 | WITH WEATHE r%%- FOR MOUNTING
10y . TRANSIENT
L \ SUPPRESSORS

N\

HARDWARE

AN

TO GROUND SYSTEM

NOTE: INSTALL SUBPLATE
AFTER BULKHEAD
IS IN PLACE

%" x %" THREADED STUDS (10}
USE 18-8 STAINLESS STEEL

Figure 7. The addition of a subpanel to a bulkhead as a means of providing a mounting surface
for transient-suppression components that is not exposed to oulside elements. (Reference 2.)

120/280V 3-PHASE
4-WIRE TRANSFORMER
WYE SECONDARY

SERVICE PANEL

L - HH
[¥] ! \ an
METER p— —".I,-
e -1 N 10
= —_— PHASE
MAIN i DISTRIBUTION
DISCONNECT r'fjg'gs PANEL
ORCB
NEUTRAL S|
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AROLND

POWER COMPANY
GROUND AT
TRANSFORMER

SERVICE GROUND
ON CUSTOMER
PREMISES

Figure 8. The recommended connection method for a 3-phase utility-company service panel,

(Reference 3.)
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ground connections are kept separate.
Most ac distribution panels give the elec-
trical contractor the ability to lift the neu-
tral from ground by removing a shorting
screw in the breaker-panel chassis. In-
sulate the neutral lines from the cabinet.
Bond the ground wires to the cabinet for
safety. Always run a separate. insulated
green wire for ground. Never rely on
conduit or other mechanical structures to
provide ac system ground to electrical
panels or equipment.

A single-phase power-distribution pan-
el is shown in Figure 10. Note that neu-
tral is insulated from ground and that the
insulated green ground wires are bonded
to the panel chassis.

Conduit runs often are a source of
noise. Corrosion of the steel-to-steel junc-
tions can act as an RF detector. Conduit-
feeding sensitive equipment usually will
contact other conduit runs powering
noisy devices, such as elevators or air-
conditioners. Where possible. eliminate
this problem by using PVC pipe, Romex
or jacketed cable.

However, if you are stuck with metal
pipe. send the noise to the power ground
rods instead of your equipment by isolat-
ing the green ground wire from the con-
duit with a ground-isolating (orange) re-
ceptacle. In a new installation, isolate the
conduit from building metal structures or
other conduit runs. Consult your local
electrical code or an experienced elec-
trical contractor before installing or
changing any ac power system wiring.

The installation and wiring of equip-
ment racks also must be carefully
planned. Bond adjacent racks together
with bolts, and clean the contacting sur-
faces by sanding down to bare metal. In-
stall an ac receptacle box at each rack.
Isolate the conduit from the rack. Isolate
the power ground from the receptacle
box. (One alternative to the isolated-
ground receptacle is the use of an in-
sulated bushing between the conduit and
the receptacle box.) Mount a vertical
power strip inside the rack to power the
equipment. (The power strip doesn't
need to be insulated from the rack). Ad-
ditionally. bond the rack to the bulkhead
ground or the green ground wire in the
receptable box.

Mount equipment in the rack using
normal metal mounting screws. If your
facility is located in a high-RF field, clean
the rack rails and equipment-panel con-
nection points to ensure a good electrical
bond. Power the equipment from the
vertical power strip using standard
3-prong grounding ac plugs. Do not de-
feat the safety ground connection. Equip-
ment manufacturers use this ground to
drain transients.

Before implementing any type of ac

Continued on page 52
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Complex layering,
creative transitions and
digital effects control
take a powerful switcher...
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one. Introducing Vista.
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The new Vista switcher will absolutely change
the way you look at switchers.

Vista gives you all the power and ease-of-use of
a “big" switcher, in a third the space and at kalf
the price.

First of all, you get four kevers and twelve
busses with full program preset mix capability.

That makes complex tavering and sophisticated
production easier. You don't have to make multiple
passes, and fewer generations means you'll get
cleaner pictures.

Revolutionary electro-luminescent display

The Vista switcher has a revolutionary display
that simplifies your most complicated produc-
tion tasks. It puts the
information vou need
about operating
status and memory
setups right in front
of you, so you'll always know where you are.

And few switchers of any size have a memory
like Vista. [t stores 24 complete panel set-ups and
24 sequences for fast, easy recall of any combina-
tion of switcher operations.

Unprecedented digital effects control

When it comes to inserting and manipulating
ADO™ or other digital effects. the Vista switcher
virtuatly doubles your capability. Effects that take
two M/Es with ordinary switchers require only
one on Vista, thanks to our new DigiLoop™
effects circuit.

So compare. You'lt find big power no longer has
to mean big size or big hucks.

You can get a Vista switcher brochure by filling
out and mailing the attached card.

Or better yet, give us a call today.

AMPEX

Atlanta (104) 491 7112 Chicago (312) 583 6uu0
Dallas (204) 960 HE2 Lus Angeles (SI8) 365 8627
New Jerses (201) 825 9600
(In New York (212) 47 Rid3)

San Francisco (415) 367 22
Washington D C.(301) 530 #4800
Canada (-HE) 821 8340
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3PHASE DISTRIBUTION PANEL Continued from page 48
power-system changes, review the entire

\ :: 1" Py :: project with a qualified electrical con-
T: L 4 J?/, —:= ‘:: e E'OP:;SE tractor.
}— ol - Discrete device protection
‘ A broadcast facility can be protected
FRom |GN from transient disturbances in two basic
SERVICE ways: the systems approach or the dis-
RbEe ‘ -~ 4 :v: M crete device approach. Table 2 (see page
aN 34) outlines the major alternatives avail-
able for the systems approach to tran-
3 sient suppression:
i - ° BK ® ¢ UPS (uninterruptible power supply)
WH > 55 system and standby generator.
aN :c;i ¢ UPS stand-alone system.
z * Secondary ac spot network.
4 * Secondary selective ac network.
—- PY BK * Motor-generator unit.
WH * Shielded isolation transformer.
GN * Solid-state line-voltage regulator/
E /s filter.
The systems approach offers the ad-
vantages of protection engineered to a
particular application and need, and
{usually) high-level factory support dur-
ing system design and installation. How-

ever, it costs more. Many facilities cannot
Figure 9. Arrangement of the neutral and green-wire ground system for a 3-phase ac distribu- justify spending $5,000 or more for a so-

tion panel. (Reference 3 . _____ phisticated protection system. For suchin-

Vanquand Seried——— =~
Stereo Broadcast Consoles

Performance, Value and Reliability through Innovative Technology

Full Featured On-Air Performance
Reliable VCA Faders and Electronic/Switching
Serviceable Plug-in Circuit Boards
Quick Punch Block Installation
» RF Protection that Works!

" BC1zDSL BCBDSAIL
2 Mixers » 24 Inputs 8 Mixers * 12 Inputs
Dual Sterso Outputs Dual Stereo Outputs

*4995 *3195

- Call or write NOW for free detailed color brochure.
AUDIO TECHNOLOGIES, INC. ,\‘ J" J
328'Maple Avenue, Horsham, PA 19044 @ (215) 443-0330 |l
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_kO\ur World
Of Audio DAs
Is Growing...

D-525 DUAL CHANNEL/STEREO
AUDIO DA

B Two isolated channels for use in stereo
or dual distribution ampilifier applications

B Used for one stereo input and 6
balanced stereo outputs, one monaural
input with 12 outputs, or 2 monaural
inputs with 6 balanced outputs each

W 0.05% max. distortion at +27 dBm

For a descriptive
brochure and
further information
call or write:

Now TWO Stereo
Audio DAs Available
From Datatek!

D-531 STEREO AUDIO DA
WITH REMOTE GAIN

B Local and/or remote control of gain and
balance, with accurate tracking over
the gain range

B Six balanced stereo outputs with
0.05% max. distortion at +27 dBm

M Two balanced mono sum (L + R)
outputs at up to +28BV available
simultaneously with stereo outputs

DATATEK
L

1121 Bristol Road, Mountainside, N.J. 07092 ¢ 1-800-882-9100 ¢ 201-654-8100 TELEX 833-541
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Excellence
In Antennas

A complete
line of TV and
M Broadcast
Antennas

*Modern 7,000
ft. test range
facilities

¢Innovative
Engineering
Careful con-
struction

*Two Year
Warranty on
Product and
Workmanship

With over 1500
delivered, we've

helped more
stations
penetrate their |/
market. I:.':’

FCC Directionals
Pattern Studies
Multi-Station Arrays
Full Scale Mz2asurement

JAMPRO ANTENNAS, Inc.
6939 Power Inn Road
Sacramento, CA 85828
(918) 383-1177  TELEX 377321
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AC POWER DISTRIBUTION PANEL

CONDUIT
FROM DISTRIBUTION
SYSTEM

TO 8TUDIO
OR TRANSMITTER
BUILDING LOADS

THIS QROUND i8 THE
SYSTEM STAR QROUND PQINT.

Figure 10. Arrangement of the neutral and green-wire ground system for a single-phase ac dis-

lﬂ'bun’on pi'rel. {Reference 3,)

TRANSIENT BUPPREBSION UBING
AVOLTAGE OIVIDER NETWORK

LEAD
g {NDUCTANCE

AYATER
e e INBUS AR
I I

TRANSIENT

VOLTAGE J.r VARIABLE I_’If"“‘

BOURGE IMPEDANCE _
TRANSIENT £
BUPPREBBOR

LEAKAGE
REBISTANCE

VOLTAGE
ACROBS

BTRAY
LoAD CAPACITANCE =
VARIABLE
LEADIUNCTION
REBIBTANGE IMPEDANGE
ELEMENT
CLAMPING'TYPE BUPPRESSOR

° \
CLAMPING
EQUIVALENT CIRCUIT

Fkure 11. The mechanics of rraﬂienr suppression using a voltage-clamping device,

stallations, the only alternative is to ap-
ply discrete protection devices at critical
points in the ac power system.

In the business of transient protection,
you get what you pay for. Discrete de-
vices are less expensive and usually pro-
vide less protection compared with a so-
phisticated systems approach. It is un-
realistic for a user to expect a group of
discrete transient suppressors to do the
job of a much more expensive systemns
design. However, properly applied dis-
crete devices can prevent equipment
damage from all but the most serious
transient disturbances. The key to
achieving this level of performance lies
in understanding and properly applying
discrete protection devices.

The performance of the discrete tran-
sient-suppression components available

Continued on page 58

www americanradiohistorvy com

CURRENT

CONDUCTION mmuslpy
CURRENT

CONDUCTION

KNEE T

VOLTAGE = VOLTAGE «+

t

STANDBY CURRENT

Figure 12. The voltage-vs.-current curve for a
typical bipolar voltage-clamping device. The
component is designed to be essentially invisi-
ble in the circuit until the applied positive or
negative potential reaches or exceeds the con-
duction knee of the device.
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Put more thrillin your stills =~ =

Action video with film clarity from the CCD camera with electronic shutter

When the action heats up and
the sun beams down, put your
finger on the electronic shutter
of the SP-3A. It stops the action
at speeds up to 1/2000 second —

fast enough to give you stunning

slow motion or freeze frames
with the clarity of 33mm slides.

The SP-3A incorporates an
electronic shutter function in its
CCD chip design. Five shutter
speeds give you the flexibility
to record any action with out-
standing results. The CCD chip
works wonders with dynamic
resolution.

Don't worry about burn-in,
comet-tailing or smear. Shoot
into the sun with impunity.
Kick in the black stretch func-

CsC

Computers and Communications

tion and get all the detail in
backlit scenes. Indoors or out,
good light or bad. the SP-3A
performs to the most exacting
professional requirements.

THE NEW ENG/EFP STANDARD

The compact. lightweight SP-3A
stands up to tough on-

location assign-

ments. It's the

Circte (63) on Reply Card

WwWwWw.americanradiohistorv.

CCD camera of choice for one
of the largest network news
organizations in the USA.

As acamcorder, the SP-3A
accepts either Betacam or M-I1
1/2" format integral VTRs. You
can also configure it for stan-
dard NTSC output or remote
control via multi-core or triax
cable.

Make sure you're equipped
to take your best shot on every
assignment. Use the SP-3A CCD
broadcast camera with five-
speed electronic shutter. For
more information, call NEC
today.

Hetacam ts a regisiered imdemark af Suny Corp.

NEC America.Inc,
Broadcast Equipment Division,
12553 Michael Drive, Wood Dale, Illinols 80181
Tel: 312-880-7800

NEC
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The only name you need to knov

Panancric . il

No matter what kind of business you re in, when it Take our dealer network. There are over 300
comes to answering all your video needs, theres authorized Panasonic Professional/Industrial dealers
only one name you need to know: Fanasonic. And  throughout the countrv Each with the expertise and
one number you need to call: 1-800-553-7222. Once  technical know-how to help you select and design
you do, you'll see that Panasonic offers you ore of  the video system that$ just right for you.

the largest selections of video components and Just as important and equally impressive s
accessories. But it$ whats behind our product line  our nationwide service network. Each of our service
that really sets us apart. centers (s staffed by technicians whove gone through

WwWWWwW.americanradiohistorv.com
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or all your industrial video needs.

a2 Ul

EAIEY Ry

w00

intensive training programs on the repair and Pa n asonic

matntenance of every professional/industrial video Professional/Industrial Video
product we sell.
So whether you re into video production, post-
production, training, or sales demonstration, when
it comes to video, it§ easy to see just how much , )
Call Fanasonic Industrial Company at 1-800-533-7222

PCII?GSOHIF‘ Professional/Industrial Video can do for for more information and your nearest
your business. Panasonic Professional! Industrial Video deater,

Circle {(32) on Reply Card
wwWw americanradiohistorv com
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Continued from page 54
to the broadcast engineer has greatly im-
proved in the past 10 years.

The variety of reasonably priced de-
vices now available makes it possible to
exercise tight control over unwanted

J.PHASE

voltage excursions and allows the com-
plicated electronic equipment being
manufactured today to work as intended.
Much of the credit for transient-suppres-
sion work goes to the computer industry,
which has been dealing with the problem

:%vgn INPUT
UTILITY .
) . RANSMITTER
tml.am K g:é'i Eé%c% CIRCUIT BREAKER TRANSMITTER
(013 uTILITY \KER {2004) WL
COMPANY —0
METER PRIMARY
VARISTOR
POLE-MOUNTED GEwV151DA40) ' - A2
FusE LGHTNING 479, 10W 470, 10W
ARRESTER . ca l
(GE #GL15CB002) SECONDARY Orufev | SUPPLEMENTAL | 0.1uF Skv
VARISTOR (Plastic ARI (Plastlc
(GE #V131DA40) Capaciior |[GE® Capacltor
#LK-80.304) V130 E150) wLK-80.104)
NEUTRAL
1 | -
OTE: 120V AC TO
PROTECTION DESIGN I8 EQUIPMENT ety
SHOWN FORONLY ONE OF RACKS q_ AND CIRCUIT
THE THREE PHABE AC {protect as BREAKER BOX
UTILITY COMPANY INPUTS, neeced)

Flgure 18. The application of transient-suppression components to a systemwide protection
plan. install such hardware with extreme care, and only after consultation with the local utility

campany and an electrical contractor.

for more than two decades.

Types of devices

Transient-suppression hardware can
be divided into three categories: ac fil-
ters, crowbar devices and voltage-clamp-
ing components.

The simplest type of ac power-line fil-
ter is a capacitor placed across the volt-
age source, The impedance of the capaci-
tor forms a voltage divider with the im-
pedance of the source, resulting in the at-
tenuation of high-frequency transients.
This simple approach has definite limita-
tions in spike-suppression capability and
may introduce unwanted resonances
with inductive components in the ac
power-distribution system.

The addition of a series resistance will
reduce the undesirable resonant effects,
but it also will reduce the capacitor’s ef-
fectiveness in attenuating a transient dis-
turbance,

Crowbar devices include gas tubes (al-
8o known as spark-gaps or gas-gaps) and
semiconductor-based active crowbar pro-
tection circuits., Although these devices
and circuits can shunt a substantial
amount of transient energy, they are
subject to power-follow problems.

Once a gas tube or active crowbar pro-

QUYLITY
[VPSES?

Get fast relief with Eastman professional video tape.
Call your Kodak representative or s

phone | 800 445-6325, Ext 80.

© Eastman Kodak Company, 1987

[

castman

Professional Video Tape
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SOME THINGS
NEVER CHANGE....
JUST GET BETTER

AUDIO DAs

| . ONE INPUT, SIX TRANSFORMER OR

DIFFERENTIAL BALANCED OUTPLTS

° MASTER GAIN CONTROL PLUS INDIVIDUAL
CONTROLS ON EACH QUTPUT

¢ MAXIMUM HEADROOM

® FIELD-PROVEN RELIABILITY

® COMPATIBLE WITH EXISTING SYSTEMS
| ° SUPPORTED BY A LARGE SELECTION OF

CONTROL/BUFFER/INTERFACE MODULES
AND POWERED RACK ENCLOSURES

THE BROADCASTERS CHOICE
INTERCOM, DISTRIBUTION, MONITORING SYSTEMS

—ROH
ADIVISION CF ANCHOR AUCIO, NG

913 West 223rd. Street
(800)262.4671
Telex:9102 400 141

| —

Torrance, CA 90502
InCA:(213)533.5984
Fax:(213)833.605¢

Clrcle (34) cn Reply Carg
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don’t happen twice!

This 8-1b EFP/ENG Monitor
confirms your field productions
are perfect, first time, every time!
The LVM-5863A Color/
Audio/Waveform Monitor
confidence tests camera
and VCR performance
anywhere. Shows you the
overall production quality
immediately...with tull
color (NTS ? and sound.
LVM-5863A lets you be
sure all your productions
are technically and artistically correct
before you leave the location. The
LVM-5863A confirms white balance,
sync and burst levels. Its 2H and 2V
waveforms show both line and field rate
signals. A switchable IRE tiiter makes

it easy to check peak video. And for

For Product Demonstration Circle (204) on Reply Card

1
{.r“-

EVET-TLE | v Siias VRO WI0N ) OR

LVM-5863A

accurate verification of setup and black

balance, switch on the 4x magnitier. With

ali this, the LVM-5863A is easy to use
since controls are kept to a minimum.

It goes anywhere.

Lightweight and small,
the LVM-5863A is easy
to hand carry or to mount
in trucks, vans or
helicopters. Requiring
only 12 Vdg, it can use

a readily available, self-
contained battery (Sony
NP-1 or equivalent) or
external power sources such as vehicles
and EFP battery beits.

Quickly pays for itself.
The LVM-5863A eliminates the risk of

time-wasting, cost-increasing, missed or
poor-quality shots.

e MR

e
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Call toll-free

(800) 645-5104
In NY State
(516) 231-6900
Request an evaluation sample, our
latest Test Instrument Catalog with over
100 outstanding products, the name and

address of your nearest “Select” Leader
Distributor, or additional information,

For professionals

wno
the nstruments

difference.

380 Oser Avenus, Hauppauge, New York 11768
Regicnal Offices:

Chicago, Dallas, Los Angeles, Boston, Atlanta

In Canada call Omnitronix Lid. (514) 337-9500

For Product Information Circle (205) on Reply Card
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Figure 14. The use of ac system series induc-
tance and resistance to aid transient suppres-
sors in controlling line disturbances. This tech-
nigue is known as staging.

tection circuit has fired, the normal line
voltage and the transient voltage are
shunted to ground. This power-follow
current may open protective fuses or cir-
cuit breakers if a method of extinguish-
ing the crowbar clamp is not provided.

Voltage-clamping devices are not sub-
ject to the power-follow problems com-
mon in crowbar systems. Clamping de-
vices include selenium cells, zener di-
odes and varistors of various types,

Zener diodes, using improved silicon
rectifier technology, provide an effective
voltage clamp for the protection of sensi-
tive electronic circuitry from transient
disturbances. On the other hand, power
dissipation for zener units is usually
somewhat limited (compared with other
suppression methods).

Selenium cells and varistors are differ-

Figure 15. An open-fuse alarm circuit fo-ra-
fused transient suppressor.

Get fast relief with Eastman professional video tape.
Call your Kodak representative or wmm

phone | 800 445-6325, Ext 80I. casiman

© Eastman Kodak Company, 1987 Professional Video Tape
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Do You Want
To ‘Talk’ Audio?

AESNET

ON
COMPUSERVE

John Hoffman

Net
Administrator

76703, 1036
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BTS LDK 6A. The computer camera thatleaves
you in control of every situation

Fhe LDK 6A is the computer camera that gives
'ou more time 1o concentrate on what's impor-
ant—creativity.

All camera functions are controlled automatically
wy Total Computer Control moni-
oring well over 1000 settings.
Chis allows tubes to be changed
ninutes before on-air.

‘ull automatic set-up is achieved
)y pressing one button only ensur-
ng perfectly registered pictures
\gain and again.

Jigital correction of scans, shad-
ng and dynamic tocus at an
yptimal 49 points in the picture achieves the high-
st standard of picture quality. And the same high
tandard is maintained throughout the whole life
f the Plumbicon tubes—the computer system ad-
usts automatically for aging. Anu-comet tail or
lynamic beam control circuits ensure excellent
righlight handling. On-line diagnostics warn of
otential problems before they become a fault that
esults 1n costly downtime. The LDK 6A is com-
slemented by the compatible portable production
amera—the LDK 54A.

Ircle (38) on Reply Card Regional

New York City
(201) 529-1550

Midwest
(312} 803-8060

Northeast
{207) 2830777

Southwest
(512) 335-1481

Great Plains
(507) 334-1891

il 2 )

: ls el By Rintanee hameines Mﬁ
T T
i gL s ¢

§- Fob- 584
et 10
U St 153

Both are compatible with COACH, the remote-
control and monitoring svstem for the LDK 6A
family of triax cameras. COACH provides you
with a very powerful maintenance facility linking
cameras in any location to your en-
gineering base.

You can rely on LDK 6A, the com-
puter camera that keeps every-
thing under control.

For more information contact
BTS Inc.

P.O. Box 30816

Salt Lake City, Utah 84130-0816
Phone: (801) 972-8000.

Sales and Service Headquarters

900 Corporate Drive

Mahwah, New Jersey 07430

Phone: (201) 529-1550.

3¢ =

“Customer Satistfaction |s Our Satisfaction’

BTS

A joint company of Bosch and Philips

Broadcast
Television
Systems

Sales Offices

Allegheny
(201

~Northern California
(B1B) 766-8184

Mid-Atlantic
(703) 461-0158

Southeust
324-1550 {904) 492-1600
Intermountain
(801) 972-8000

Southern California
(818) 766-8 184

www.americanradiohistorv.com
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One, two, three o'clock, four o'clock
log. The Dictaphone 5600 Veritrac®
logger lets you log ... log . .. log
around the clock.

It's a complete broadcast record-
ing retrieval system that lets your
radio station keep its entire broad-
cast day on therecord. Inone depend-
able unit you get around-the-clock
verification that you're running your
advertisers' spots on schedule and
meeting all your FCC requirements.
Should you require proof, just play
back your log around the clock. And
it's ali there on tape.

The 5800 Veritrac logger. A
classic from Dictaphone.

[ pdadeekde kb bl b L L L L L L L L L ]

For more information, fill in the
coupon, or call toll-free: QBE-117

DICTAPHONE® and Veritrac® are registered trage-
marks of Dictaphone Corporation, Rye, N.Y. 1987
Dictaphone Corporation

L L L L L L T T - -l

1= Dictaphone

A Pitney Bowes Company
Cirele (38) on Reply Card

1 |
1 1
| |
1 1-800-342-8439 1
I Mall to;: Dictaphone Corporation, :
| 120 OId Post Road, Rye, NY 10580-0648 |
: Name '.
) Titte Phone !
: Company_ :
| Address 1
: City. State, 2Zip. :
1 |
1 i
1 ]
1 1
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ent in construction, but act similarly on a
circuit exposed to a transient overvolt-
age. Figure 11 illustrates the variable
non-inear impedance exhibited by a
voltage-clamping device. It also shows
how these components can reduce tran-
sient overvoltages in a particular circuit.

The voitage-divider network estab-
lished by the source impedance (Z,) and
the clamping device impedance (Z.) at-
tenuates voltage excursions at the load.
It should be understood that the transient
suppressor depends upon the source im-
pedance to aid the clamping effect. A
protection device cannot be fully effec-
tive in a circuit that exhibits a low source
impedance because the voltage-divider
ratio is reduced proportionately.

A typical voltage-vs.-current curve for
a voltage-clamping device is shown in
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Figure 16. A hybrid voltage-protection device
incorporating a gas tube spark gap and varis-
tor in each suppression element. The design
goal is to extend the life of the varistor.
(Reference 4.)

Figure 12. When the device is exposed to
a high-voltage transient, the impedance
of the component changes from a high-
standby value to a low-conduction value,
clamping the voltage at a specified level,

Selecting a protection device

Selecting a transient-suppression de-
vice for a particular application is a com-
plicated procedure that must take into
account the following factors:

» The steady-state working voltage, in-
cluding normal tolerances.

s The transient energy to which the de-
vice is likely to be exposed.

® The voltage-clamping characteristics
required in the application.

» Circuit-protection devices (such as fus-
es or circuit breakers) present in the
system.

» The consequences of protection-de-
vice failure in a short-circuit mode.

+ The sensitivity of the load equipment
to transient disturbances.

Most transient-suppression equipment
manufacturers offer detailed application
handbooks. Consult such reference data
whenever you plan to use a protection
device. The specifications and ratings of
suppression components are not neces-
sarily interchangeable from one manu-
facturer to another.

Carefully weigh the addition of tran-
sient-suppression devices to a piece of
equipment or ac power-distribution sys-
tem. Make allowances for operation of
the circuit under all conditions.

Power protection
Transient-protection methods for a
broadcast facility vary considerably de-
pending on the size and complexity of
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Figure 17. The Delta-Wye transformer configuration for utility-company power distribution.
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DFS-3000N Digital Frame Synchronizer

If your video synchronizer lets you
down on a noisy feed, you need the
new Leitch DFS-3000N. This digital
frame synchronizer incorporates input
processing circuitry that uses the latest
in digital auto-correlation techniques to
prevent intermittent frame grabbing or
switching to black. Only Leitch offers
this capability.

(804) 424-7920

Progressive Concepts in Television Technology

Now you know one of the features of the
Leitch DFS-3000N. But the advantages
don’t stop there. Neither should you.
Write or call (toll free) for further
information.

In U.S,A, 1-800-231-9673
In Canada 1-800-387-0233

Lestch Video of America, Inc. Lestch Video International Inc.

I E IT c H 825k Greenbrier Circle 10 Dyas Road, Don Mills
; Chesapeake, VA 23320 Ontario, Canada M3B 1 V5
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the plant, the sensitivity of equipment at
the facility and the extent of transient ac-
tivity on the primary power lines.

Figure 13 shows one possible approach
to transient suppression for a broadcast
facility, Lightning arresters are built into
the 12kV to 208V 3-phase pole-mounted
transformer. The service drop comes in-
to the meter panel and is connected to a
primary lightning arrester (General Elec-
tric Company No. 9L15CB002) and a pri-
mary varistor (GE No. V151DA40}.

The circuit shown in Figure 13 is dupli-
cated three times for a 3-wire Wye (208V
phase-to-phase, 120V phase-to-neutral)
power system.

The primary arrester and varistor are
placed at the service drop input point to
protect the main circuit breaker and
power-system wiring from high-voltage
transients that are not clipped by the
lightning arrester at the pole or by the
varistors later in the circuit path.

The primary varistor has a higher
maximum clamp voltage than the varis-
tors located after the main breaker, caus-
ing the devices downstream to carry
most of the clamp-mode current when a
transient occurs (assuming low system
inductance). If the main circuit breaker
opens during a transient disturbance, the
varistor at the service drop entrance will

Now your iransmitier can
alert you to probiems by
phone—anywhere, anytime
with the VRC-1000 Remote
Control. A preprogrammed,
synthesized voice quotes para-
meters; you make adjustments
right on your Touch-

keep the spike voltage below a point at
which it could damage the breaker or
system wiring.

Placing overvoltage protection before
the main service breaker may be con-
sidered only when the pole-mounted
transformer feeds a single load and when
the transformer has transient protection
of its own, including lightning arresters
and primary-side fuses. Consult the local
power company before you place any
spike-suppression devices ahead of the
main breaker.

Transient protection immediately after
the main breaker consists of a secondary
veristor (GE No. V131DA40) and a capac-
itor (0.1xF at 5kV) between each leg and
neutral. A 47Q 10W series resistor pro-
tects the circuit if the capacitor fails. It
also reduces the resonant effects of the
capacitor and ac distribution-system
inductance.

The varistor clips overvoltages as pre-
viously described, and the resistor-capac-
itor network helps eliminate high-fre-
quency transients on the line. The capac-
itor also places higher capacitive loading
on the secondary of the utility-company
step-down transformer, reducing the ef-
fects of turn-on spikes caused by capaci-
tive coupling between the primary and
the secondary of the pole- or surface-

where for fast trouble-shooting
capability

e VDT and printer options

e Full autcmatic commands

e Fully secure

e A ilomatic alarm reporting
and correction
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can dial from any-
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mounted transformer.

As an extra measure of protection, a
supplemental varistor (GE No. VI130-
HE150} and RC snubber are placed at the
primary power input to the transmitter.
Transient suppressors are -placed as
needed at the ac power distribution and
circuit-breaker box.

Staging

The transient-suppression system
shown in Figure 13 uses a technique
known as staging of protection compo-
nents. An equivalent circuit of the basic
system is shown in Figure 14. The stag-
ing approach takes advantage of the ser-
ies resistance and impedance of the ac
wiring system of a facility to aid in tran-
sient suppression.

When appreciable inductance or resis-
tance exists in an ac distribution system,
the protection components located at the
utility-company service-drop entrance
(the primary suppressors) will carry most
of the suppressed-surge current in the
event of a lightning strike or major tran-
sient disturbance. The varistors and RC
networks downstream (the secondary
and supplemental suppressors) are rated
for clamp voltages lower than the pri-
mary protection devices. With the assis-
tance of the ac circuit series resistance
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“Our Klystrons have tested tough in the field
and proven to lower operating costs”™

Rugged Amperex klystrons get you on the air, and keep
you on longer, at a lower cost. Amperex UHF klystrons
are built with more than three decades of design. pro-
duction and proven field experience that broadcasters
have come to rely on.

Performance data shows that our unique alumina
ceramic-to-metal construction adds significantly to the
life of our tubes. Actual station records show Amperex
klystrons having average operating lifetimes exceeding
32,000 hours and peak lifetimes in excess of 80,000
hours

Amperex klystrons reduce your operating costs. The
advanced, low voltage, Annular Beam Control design
allows you to operate with efficiencies in excess of 65%
Cooling costs are also reduced by giving you a choice of
a highly effective vapor cooling, vapor condensation or
water cooling system.

By using an innovative external cavity design there is at
least a 40% savings in tube replacement cost, com-

pared to internal cavity klystrons, since only the tube is
replaced.

With Amperex klystrons you select tubes with output
power up to 64kW. Any one tube can cover the entire
UHF range of 470MHZz to 860MHz.

When you want the “tough tubes’. choose the Amperéex
klystrons with proven “on-the-air” performance.

Ask about our new YK 1270 air cooled klystron with
an output power of 16.5 kW vision or 11 kW combined.

e /—\ - 800-227-1613

Thinking of new in-
/ stallations. retrofitting.
improving on-the-air

performance or reduc-
ing operating costs?
Call Peter Fochi at
the above toll free

2 o4 os oe oo v s number for complete

KLYSTRON OUTPUT vOLTAGE YERSUS INPUT VOLTAGE (RELATIVE nw:sr information.

OUTPUT VOLTAGE

Amperex Electronic Corporation
A NORTH AMERICAN PHILIPS COMPANY

230 Duffy Avenue, Hicksville, NY 11802
Phone: 516/931-6200 TWX: 510/221-1839 WATTS: 1-800-227-1613
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Videotek’'s new
"no-frills” wave-
form monitor
keeps value-

» minded engineers

happy.

Get back to basics with
the new TSM 50, the most
affordable 5" waveform
monitor you're likely to
find anywhere.

Right from the box, this
economical, “no-frills”
unit is ready to go to
work. With two select-
able inputs; switchable
FLAT, IRE or CHROMA
filtering and band-
widths up to 6 MHz for
almost every applica-
tion. It's buiit to be
reliable and designed to
get the job done right.

Don’t pay for bells
and whistles you don't
need. See your Videotek
dealer for the happy
details today.

243 Shoemaker Road, Pottstown, Pennsylvania 19464 INC.
(215) 327-2292 TWX 710-653-0125 FAX (215) 327-9295 Designed for real needs.
Priced for reat budgets.
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DATUM 5300 ITP

Intelligent Time Processor

The 5300 ITP provides SMPTE/EBU time code support for any video
application. The unit is expandable, with configurations ranging from
a basic LTC reader/generator to a full-function processor with VITC
and character insertion.

Character Inserter Option
VITC Reader/Gen Option
Expandable Design

Low Power Requirements
Compact, Modular Design

* Microprocessor Based

* NTSC and PAL Formats

* Dub or Jam Sync Modes

* Parallel BCD Time Outputs
¢ User Bit Outputs

For more information on this and other DAT UM video products, cail or write.

patum Inc Timing Division

1363 S. State College Blvd., Anaheim, CA 92806-5790
{714) 533-6333
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and impedance. they exercise tight con-
trol over voltage excursions.

Staged suppression design also pro-
tects the system from exposure caused
by a transient-suppression device that
becomes ineffective. The performance of
an individual suppression component is
more critical in a system that is protected
at only one point than it is in a system
protected at several points. The use of
staged suppression also helps prevent
transients generated by load equipment
from being transmitted to other sections
of a facilitv. because suppressors can be
located near offending loads.

Do not place transient suppressors of
the same type in parallel to gain addi-
tional power-handling capability. Even
suppressors that are identical in part
number have specified tolerances, so de-
vices placed in parallel will not share the
suppressed-spike current equally.

Design cautions

Install transient suppressors at the utili-
ty service entrance with extreme care
and only after consulting an experienced
electrical contractor and the local utility
company's engineering department.

Although the addition of transient pro-
tection to an ac feed is vital to the long-
term survival of the equipment down-
stream, the action of surge-suppression
devices can cause one or more of the fus-
es at the service-drop transformer to
open, creating a single-phasing condi-
tion. Positive protection against contin-
ued operation under such a condition is
necessary if transient-protection devices
are installed at the service entrance of a
facility.

Protection-device failure is rare, but it
can occur, causing damage to the system
unless the consequences of the failure
are taken into account. Before installing
a surge-limiting device, examine what
would happen if the device failed in a
short circuit (which is generally the case).

Check for proper fusing on the protect-
ed lines, and locate transient-limiting de-
vices in sealed enclosures to prevent
damage to other equipment or injury to
people if a device failure occurs.

In the failure mode, current through
the protection device is limited only by
the source impedance. High currents can
cause the internal elements of the device
to melt and to result eventually in an
open circuit. However, the high currents
often cause the component package to
rupture. expelling package material in
both solid and gaseous forms.

A transient suppressor must be fused if
the line on which it is operating has a cir-
cuit breaker (or fuse) rating bevond the
point that would provide protection
against package rupture of the suppres-
sor. Selecting the fuse is a complicated
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On the Air with AEG.

First-class technological achieve-
ments are a tradition at AEG.

These successes are based on well-
founded experience, since AEG

can look back on 80 years of proven
transmitter design experience.
Moreover, AEG has been building
broadcasting transmitters since 1923,
and today it is one ol the leading
manufacturers offering innovative
expertise in broadcasling.
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Modern high-power transmitters

with ratings from 100 to 600 kW, a new
program of long, medium and short
wave broadcasting transmitters and
more than 80 Panlel transmitters
throughout the globe represent ultra-
modern engineering perfection.
Pantel is & PDM method of modulation
having high overall efficiency.
Significant savings of energy are
achieved by using DAM (dynamically
controlled amplitude modulation)
conveniently applicable to Pantel
transmitters. AEG supplies on a turn-
key basis complele broadcast
transmitting stations that guarantee
high operational reliability, economic
operation and long life. Further
advantages are full remote-control
facilities suitable for unattended oper-
ation, and compact mechanical
design.

In addition to the high-power
transmitters, AEG also supplies
complete broadcast transmitting
stations for VHF FM and Band IV/V
television including suitable antenna
systems satisfying all directivity

and gain requirements. Of course
maintenance and thorough technical
training by experts are considered
natural elements of the tolal

AEG service.
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AEG Aktiengesellschaft
Kommunikationstechnik
Sickingenstrasse 20-28
D-1000 Berlin 21
Telephone: (030} 3463-0
Telex: 181819

Telefax: (030) 34632419

Please send me further information on
high-power transmitters from AEG:
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procedure involving an analysis of the
transient energy that must be sup-
pressed, the rupture current rating of the
suppressor and the time delay of the fuse.
Transient-suppressor manufacturers can
provide guidance on fuse selection.

The monitoring circuit shown in Figure
15 can be used to alert maintenance per-
sonnel to an open fuse. This provision is
important for continued safe operation of
sensitive load equipment.

Lead length is another important fac-
tor to consider when installing surge-sup-
pression components. Use heavy, solid
wire (such as No. 12 of minimum length)
to connect protection devices to the ac
lines. Avoid sharp bends. If possible,
maintain a minimum bending radius of
eight inches for interconnecting wires.
l.ong leads act as inductors in the
presence of high-frequency transients
and as resistors when high-current
surges are being clamped.

Give careful attention to proper heat-
sink design when installing transient-sup-
pression devices. Some suppressors re-
quire an external heat-sink to meet their
published specifications. Failure to pro-
vide an adequate heat-sink can result in
premature device failure.

Spike-suppression components fail
when subjected to transients beyond
their peak current/energy ratings. They
also can fail when operated at steady-
state voltages beyond their recommend-
ed values.

Examine the manufacturer's product
literature for each discrete protection de-
vice that you are considering. Many com-

TO UTILITY SYSTEM

LEG1 I

PRIMARY

panies have applications engineering
departments that can assist in matching
their product lines to your needs.

Consider using hybrid protection de-
vices that provide increased product life-
time. For example, a varistor normally
exhibits some leakage current. This leak-
age can lead to device heating and even-
tual failure. Hybrid devices are available
that combine a varistor with a gas-filled
spark-gap device to hold the leakage cur-
renl to zero during standby operation,
extending the expected product lifetime.
During a transient, the spark gap fires
and the varistor clamps the pulse in the
normal way. (See Figure 16.)

Utility-company interfacing

Most utility-company connections in
the United States are the standard Delta-
Wye type, as shown in Figure 17. This
transformer arrangement usually is con-
nected with the Delta side facing the
high voltage and the Wye side facing the
load. This arrangement provides good
isolation of the load from the utility and
retards the transmission of transients
from the primary to the secondary. The
individual 3-phase loads are denoted by
Z1, Z2 and 23. They carry load currents
as shown.

When using a Wye-connected system,
it is important that the building’s neutral
leac be connected to the midpoint of the
transformer windings. The neutral line
provides a path for the removal of har-
monic currents that may be generated in
the system because of rectification of the
secondary voltages.
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Figure 18, The Open-Delta for V-V] utilitv-company service connection. Use of this configura-
tion is not recommended becuuse of the system’s poor voltage regulation, high third-harmonic
content and transient disturbance propagation charuacteristics.
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Some utility connections, however, use
the Open-Delta arrangement shown in
Figure 18. Customers often encounter
problems when operating a sensitive
3-phase load from such a connection be-
cause of the system’s poor voltage-regu-
lation characteristics during varying load
conditions. The Open-Delta configura-
tion also is subject to high third-harmonic
content and transient propagation. The
three loads and their respective load cur-
rents are shown in the diagram.

Other primary power connection ar-
rangements are possible, such as Wye-to-
Wye or Delta-to-Delta. Like the Delta-to-
Wye configuration, these systems are not
susceptible to the problems that can be
experienced with the Open-Delta (or
V-V) service.

The Open-Delta system can develop a
considerable imbalance between the in-
dividual phases in either voltage or
phase, or both. Such an occurrence can
introduce a strong 120Hz ripple frequen-
cy in 3-phase power supplies. which are
designed to filter out a 360Hz ripple. The
possible effects of this 120Hz ripple in-
clude increased noise in the supply and
possible damage to protection devices
across power-supply chokes.

Depending on the loading of an Open:
Delta transformer arrangement. high
third-harmonic energy can be trans
ferred to the load. producing transients
of up to 300% of the normal voltage
These transients can severely strain rec
tifiers, capacitors and inductors in the
power supply as well as add to the sup
ply's output noise.

Phase-to-phase balance

The phase-tg-phase voltage balance o
a utility company line is important to &
broadcast facility. not only because o
the increased power-supply ripple an im
balance may cause. but also because o
the heating effects that may result. Evel
simple 3-phase devices such as motor:
must be operated from a power line tha
is well-balanced (preferably within 1%).

Studies have shown that a line imbal
ance of only 3.5% can produce a 25% in
crease in the heat generated by a 3-phase
motor. A 5% imbalance can cause a S50%
increase, which is potentially destruc
tive. Similar heating also can occur in the
windings of 3-phase power transformer
used in broadcast equipment.

Phase-to-phase voltage balance can b
measured accurately over several day
with a slow-speed chart recorder. Th
causes of unbalanced operation usuall!
are large single-phase power users o1
the 12kV distribution line. Uneven cur
rents through the utility-company pow
er-distribution system will result in un
even line-to-line voltages at the custom
er's service-drop entrance. =129
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Inside THE TAPELESS STUDIO™

Direct-to-Disk

DIGITAL MULTITRACK RECORDER

out the world, the Direct-to-Disk Multi-
track Recorder is now available in stand-
alone, remote operated 4. 8, and 16-track units.

Powerful new software provides fast, flexible
automated editing features unavailable with
conventional tape-based multitracks, such as
individual track offsets, auto fly-ins, and multi-
ple loops on every track.

The terminal screen gives a complete, easy-to-
read * visual display of all track information.

Bk Using a mouse you identify spllce points

with microsecond precision on the

L display, instructing the computer to digi-
tally crossfade from section to section.

Unhappy with that edit? Splice
points and crossfade times can be
adjusted with ten microsecond
accuracy. Or you can
define a completely dif-
ferent set of edit points.

Because you never
disturb your original
tracks, Direct-to-Disk
editing is completely
non-destructive. You
can construct dozens of
different edits from the
same material and A/B
each one. Bounce again
and again with no
loss of fidelity.

Even punch-in without erasing. The computer
records and logs each move, and can instantly
retrieve any pass for comparison.

With Direct-to-Disk, audio information is
recorded and stored on a network of reliable.
high-speed winchester hard disk drives, which
offer not only superior audio fidelity and data

! Iready proven in leading studios through-

integrity compared to tape, but superior per-
formance. And because winchester disks are a
random access medium,
rewind, fast-forward, auto-
locate and SMPTE lock are
instantaneous.

With variable digital sampling rates of up to
100 kHz, 16-bit resolution, 0.04% distortion
and 96 dB signal-to-noise ratio, Direct-to-Disk
offers by far the best fidelity of any multitrack
on the market today.

The stand-alone Direct-to-Disk is based on
the same hard disk storage and proprietary
processing technology that has
made the Synclavier® the
industry standard for reli-
: able performance in the
studio and on the road.
And like the Synclavier,
the Direct-to-Disk system
is modular and software
updateable. | gy
As new fea- Ty :
tures become
available, you i
upgrade simply by ]Odd—
ing in a floppy disk.

There is only one to-
tally integrated disk-
based digital audio record-
ing and editing system
tfor today’s music produc-
tion and audio post-production requirements
—the Direct-to-Disk Multitrack Recorder.

Digital®

White River Jet.. Vermont (5001
(RU21295- 5800

Bary] T Kok -

NEW ENGLAND DIGITAL OFFICES New York (2121 477-4510 Los Angeles (213} 651-3016 Chicago (312) 266-0266
AUTHORIZED DISTRIBLUTORS Nashville (6151 327-4343 Torgnto (416) R68-0528 England 44-1-202-1366 France 33-1-38-76-1144 Jupan 03-351-3317 West Geemany 49-7131-4801

Svuctueser, Direer-to-Disk aimd The Tupeless Studio are trademarks of New England Digital. Product specificatiuns are subicel f change without sotice. Coporight 1987

New England Digual
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SUPER VHS.
A PERFECT FIT...EVERYTIME.
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SVHS.It's thesingle  FINALLY! THE UNIVERSAL FORMAT  auality, SVHS isina

et THAT TAKES YOU FROM N CL by itself.
affordable. youcan  ACTION, TO EDITING, TO DUPLICATION _ Another reason to

take a closer look at

virtually walk through WITHOUT MISSING A STEP. JVC’s SVHS VCRs is

any assignment without compatibility. You can automatically record

the hassle of}format switching and and play conventional VHS tapes on S-VHS.
equipment changes. That means you can put all the benefits of

Finding a value-packed solution for a S-VHS to work for you without going through
marketplace that demands higher and higher the work and expense of converting your

current VHS tape library.

levels of technical performance is actually
Plus, S-VHS from JVC

nothing new for us at JVC. After all, JVC lit

the spark that started W stays sharp, generagion
a video revolution after generation.
with the develop- 11 Additall up, and you'll
ment of VHS over a see that when it comes
decade ago — and S-VHS - to giving you straight
is a direct descendant of Sl answers about what
that proven technology. S-VHS means to you,

With SVHS, we've there’s just one place to
taken advantage of all the call—your SVHS authority —JVC.
advances accumulated over SVHS from JVC.
the 10 years since JVC first introduced e The flexible
VHS — advances in video heads, videocir- " ! format you can
cuitry and video tape — and refined them. . _ slip right into.

One of the refinements is in the area of M For literature or
resolution. JVC’s engineers have designed LSS a demonstration, call
the S-VHS system to deliver a major toll free: 1-800-JVC-5825.

increase in resolution — over 400 lines. JVC Professional Products Company,

In short, when it comes to picture 41 Slater Drive, Elmwood Park, NJ 07407.

JV0E

ALWAYS A STEP AHEAD...
TO KEEP YOU A STEP AHEAD.
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ircuit-level
applications

Equipment reliability can be increased by building
transient protection into broadcast hardware.

The design of any piece of electronic
equipment is a complicated process that
is the domain of design engineers, not
users in the field. Many manufacturers
are now building transient protection in-
to their products. This work is welcomed
because effective transient suppression is
a systems problem that extends from the
utility-company ac input to the circuit
boards in each piece of equipment.
Although progress has been made. more
work needs to be accomplished on cir-
cuit-level transient suppression.

Case histories

Some low-voltage power supplies used
in broadcast equipment are, at best, only
adequate. All too often, power to an ex-
pensive piece of equipment is derived
from a circuit that has virtually no tran-
sient overvoltage protection. This type of
supply certainly will work. but it falls
short of the “state of the art,” and is less
than the industry shouid expect from
professional equipment.

Figure 19 shows the recommended
transient protection for a typical low-
voltage series-regulated power supply.
MGV, 2 and 3 clip spikes on the incom-

Acknowiedgment: The author wishes to thank Roger
Block. president of PoiyPhaser Corporation. Gardner-
ville. NV. and Howard Mullinack of Orban Associates.
San Francisco. for their heip in preparing this report.
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They don't make ‘em like they used to. And that's probably a good thing! Broadcast equipment
today is much more sophisticated than the gear in use 20 or even 10 vears ago. This increased
sophistication, however. requires a greater level of attention to lransient suppression.
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Dur RealHime Analyzer is so revolutionary,
people spend all day
Ilsle ng tothe test signal.

Unlike any other test instrument, the new dbx RTA-1 lets vou
neasure frequency response with actual broadcast programming as
the test signal. In depth, in
detail, and while you're on the
air —not just during costly
down time.

[n other words, the dbx
RTA-1 is capable of telling
‘ou virtually evervthing you need to know about the frequency
esponse of any transmitter, link, studio equipment, or anything in
etween. Even if 50,000 people happen to be tuned in.

Use the RTA-1to see, for the first time, the true effects of signal
rrocessing and noise reduction during broadcasting. Pinpoint
rroblem areas and troubleshoot components. You can even use the
'TA-1in monitoring your proof of performance —or anyone else’s.

Of course, the RTA-1 has other capabilities too (would vou
expect any less from the makers of the world’s leading signal-proces-
sing systems?). You can store, recall and manipulate up to 16
curves. You can hold peaks, 1solate 1/3-octave bands, and average
program signal over any period. You can even measure the old-
fashioned way, using the RTA-1’s stereo pink-noise generators.
And we should also point out the RTA-1's compatibility with equaliz-
ers, PCs, color monitors and printers; its menu-dnven microcompu-
ter architecture; its two mike and six line inputs, its preamps, its
phantom power supplies.

Call 1-800-525-7000 x D252 for an analysis of our real-time
analyzer, including a Broadcaster's Information Packet. In the

meantime, you and your iisteners can sit back and
enjoy the test signal. d b
A division of BSR NA Lid.. 71 Chapel St.. Newton, Mass. 02195 x
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NOTES:

1. MOV-1 AND MOV-2 ARE GE MOV #V130LAZ0B.

2. MOV-3 IS A GE MOV SVEBIA10.

3. COMPONENT VALUES NOT SHOWN ARE VOLTAGE- DEPEHDENT
TYPES ARE SELECTED ACCORDING TO SYSTEM DESIGN.

ACPWR

XFMA  T1 AC POS e o
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Figure 19. The recommended transient overvoltage protection for a lou~voltage power supply.
A circuit such as this will survive well in the field despite frequent rrans.'enl disturbances.

FIGURE (A). RELAY TRANSIENT SUPPRESSION.
(24v)
O

1N THIS APPLICATION
USE A GE MOV sv382A8.

CONTROL
INPUT

R

FIGURE (B). SWITCH ARCING SUPPRESSION.

o Ii%:‘

ON-OFF i

iN THIS APPLICATION, USE A GE
MOV sV 130LA10A (FOR MOTORS LESS
THAN 1 MORSEPOWER).

AC INPUT
20V MOTOR

[0 W—

FIOURE (C). SCR TRANSIENT SUPPRESSION.

=

IN THIS APPLICATION, CR.1 SHOULD
8E AN ST SEMICON 2KV2&11A||AS R4
SHOULD BE 2000 (10W) A
C-¥ SHOULO BE 0.1uF ATSIV

POWER
XFMR

FIGURE (D). TELCO LOOP TRANSIENT CLIPPING.

IN THIS APPLICATION, CR.¢ AND CR-2
SMOULD BE GEN, SEMICONGUCTOR #t SKE12CA
DEVICES (MAXIMUM INPUT LEVEL -10dB.
INCLUDING HEADROOM).

O LI ]
1
1]

c ' _U

CR?

. \i\ -

—

F:gure 20 Transient-suppressor appl.'canons for several common circuil conf:guranons

ing ac line, and C1 aids in shunting turn-
on, turn-off and fault spikes on the sec-
ondary of T1. Resistor R1 protects diode
bridge D1 by limiting the amount of cur-
rent through D1 during turn-on, when

Broadcast Engineering November 1987

capacitor C2 (the main filter) is fully dis-
charged. MOV4 protects series regulator
Q1 and the load from damage because of
transients generated by fault conditions
and load switching. The varistor is

www americanradiohietorv com

chosen so that it will conduct current
when the voltage across L1 is greater
than would be encountered during nor-
mal operation. Diode D2 protects Q1
from back-EMF kicks from L1.

Three-terminal integrated-circuit volt-
age-regulator Ul is protected from exces-
sive back-current because of a short cir-
cuit on its input side by diode D3. Capac-
itors C3, 4, 5, 6 and 7 provide filtering
and protect against RF pickup on the sup-
ply lines. Diode D4 protects Ul from
back-EMF kicks from an inductive load,
and zener diode D5 protects the load
from excessive voitage in case Ul fails
{possibly impressing the full input volt-
age onto the load). D5 also protects Ul
from overvoltages caused by spikes gen-
erated through inductive load-switching
or fault conditions. D6 performs a similar
function for the input side of Ul.

Figure 20 shows additional circuit-level
applications for transient suppressors.
Any transistor that switches an inductive
load must be provided with transient pro-
tection, as shown in Figure 20(a). Protec-
tion also is required for switches that
control an appreciable amount of power,
as illustrated in Figure 20(b). The use of a
spike suppressor across switch or relay
contacts will greatly extend the life of
the switching elements.

SCR control of the power input to a
large transformer is common in transmit-
ter equipment today, and some form of
protection is vital to long-term reliability.
The surge protector shown in Figure
20(c) will clip spikes generated by the
transformer during retarded-phase
operation.

Transient suppression often is desir-
able on telephone company audio or da-
ta loops. The spike-clipping devices
shown in Figure 20(d) are selected based
on the typical audio voltage levels (in-
cluding headroom) used on the line.

For maximum protection of microcom-
puter equipment, transient suppression
must be designed into individual circuit
boards. Figures 21{a) and (b) illustrate
typical applications of on-the-board spike
suppression. The devices used are Gener-
al Semiconductor DQA/DQB series DIP
TranZorbs. Four individual TranZorb de-
vices are included in each DIP package,
making it possible to conveniently place
them on crowded printed circuit boards.
Figure 21(c) shows an application of tran-
sient suppression in a voltage-follower
circuit, common in many analog data-
acquisition systems. Note the use of sup-
pression devices at the power-supply
pins of the circuits shown in Figures 21(a)
through (c).

Figure 21(d) illustrates an alternative to
the transient-protection arrangement
shown in Figure 20(d). The Figure 21 cir-

Continued on page 78
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Announcing the Pro Series
S-VHS video production
system=by any standard

of measurementin .\
SN

a class by itself.
Panasonic
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o3 The Panasonic

§ " Pro Series 400-line

\Wﬁ hlgh-resolutlon video
production :system.

In this S-VHS
System, dot
interference has IR |
been completely '
eliminated. The luminance
and chrominance signals
are output separately. This
gives S-VHS video signals
extremely clear color grada-
tions and truly brilliant colors.
All this—without
sacrificing upward
compatibility with
standard VHS.

VHS

WWW.ameri radiohistorv.com
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Improved Cost/Performance.

Equipment:
Upgrade your system even
as you cut your costs: lower
equipment/operating costs.
Higher 400-line resolution.

System Simplification:
Typical %" 2-hour playback
system-—costly,
complicated components.

VCR FORMAT COMPARISON*
Edit VCR VHS 3/4 Fro Series
List Price $ 4,400 8,000 5,900
Max Rec Time (Min) 120 60 120
ENG Rec Time (Min) 120 20 120
Tape Cost $ 9 40 Sdo 20
o G R 240 + 260 + 400 +
S/N (In color mode) 4508 | 46dB + 47dB +

cont

pOUE"

Panasonic Pro-Series S-VHS
2-hour playback system—
requires no controller, only
1TBC, only 1 VCR.

L 11

3/4 VCR

3/4 VCR

Lower Tape Running Costs:
It takes six 34" 20-minute
cassettes to equal the
ENG recording time of one
S-VHS cassette.

Panasonic

Professional/Industrial Video

Circle {51) on Reply Card
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‘Based on

Panascnic Edit Machines
Call Panasonic industrial Company at 1-800-553-7222 for more information and the name of your nearest Panasonic Professional/Industrial Video Dealer.
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Continued from page 74

FIGURE {3). LOGIC CIACUIT PROTECTION, | FIGURE (Bl LOGIC CIRCUIT TRANSIENT SUPRRESSION cuit pre\'ents the in[roduclion 0' noise in-
’ = T lve 9 to high-quality audio program lines be-
MICROPROCESSOR UNIT | .r‘- MICROPROCESSOR UNIT ——= cause of common-mode imbalances that
may result from transient suppressors be-
ReaY | R " ing tied to ground. The use of a low-ca-
PIBECEYLE ol KICEIO6E +—+ ARTEORTTS [ pacitance suppressor (as specified} en-
1 ] T sures minimum capacitive loading on the

J | ) L telco circuit.
— H __ﬂ‘_‘l The traditional protection element used

- |

for telephone company lines is the gas
- tube. which has been used for many
CIRET C <R EBGE CONNECTOR e e SRREETEY | vears to replace the older carbon buttons
FIGURE (C) VOLTAGE FOLLOWER SPIKE PROTECTION FIGURE (D). AUDIC TELEC LOOP FACTECTION that became “0i5y with time. The gas
tube (and its carbon predecessor) pro-

. tects central office personnel if a high-

w L] - voltage power line comes in contact with
B . l -y ' i I 3 a telephone cable. Protection of custom-
= 1 OLTPUT svug‘:?;uu'wo CR1 \*\ TO TELCO
o ="
Vi—g——
1 v

CONTINUE AS SHOWN
FOR OTHER LINES

Data
i ‘ i ‘ RECEIVE | 1

i unE er equipment is of secondary importance.
0~ : ——a For balanced teico lines, critical tran-
J_ sient considerations include both the
above-ground voltage of the two conduc-
tors (the cornmon-mode voltage) and the

INFUT

o—

o TS IOLT M voltage between the two conductors (the
ATIONS 10d8 INCLUDING MEADROO M - - g =)

SHOWN IN FIGURES 1A) CA.1 SHOULD BE 4 GEN, SEM differential-moce UO”(IgE’). When individ-

D;l;ﬂg:::;;?ﬁ; Bs(z:/u “GVH-16. FOR AN 2yDI10 INPUT " .

OEVICE SHOULS oF USED O e e ual clamping devices are used on each

conductor. as shown in Figure 20(d). one
Figure 21. Applicahion of transient-suppression devices 10 microcomputer, analog voltage  device will inevitablv clamp before the

sampling and audio circurs. other. This action can create a significant

and Sony cameras and popular portable VTRS.

we Gu a ra n l ee. Mono-Brace increases stability when using
PEENE long focal length or heavy lenses. Perfect

prescription for back pain.

We guarantee that our camera tripod Quick Release Tripod Mounts. Rugged, Mic and Light Adapters for Ikegami cameras.

plates and VTR/Camera Cables will last irr‘fé“f"‘r}‘l:ﬁgé’f{r‘:tggfé?% :"’(')'gﬁ?gm"bealo‘:k' The TSM-MLA is a simple solution for combo
; i mounting of shotgun mic and light.

longer than other manufacturers'... ance. Models shown are for lkegami and E @ 2

or we will replace them at No Charge. BCTV Zoom and Facus Controls. Smooth
d : ?J\aa“rgbclg?g;is. RREECE Ay SRR TES 2 speed Zoom control clutch prevents end
' , stop damage. Focus control has drag adjust-
VTR/Camera Cables. Heavy duty pull, twist  ment. Drive cables have dust seals

and bend strain relief design at connec- . . ; y
tors. Crews like cable fiexibility and long fife. 8l or write for complete details and inquire

Available for lkegami. RCA. Sharp, Hitachi about our Warranted Lens Repair service.

TOTAL SPECTRUM
MANUFACTURING INC.
20 Virginia Avenue, West Nyack, NY 10994

TSM-CMB (914) 358-8820

BCTV
Camera
Accessories

TSM-QRP700/800 VTR Cable TSM-QRP79/730
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INTRODUCING
FOTOVIX PRO

The perfect film video processor for video and broadcast production,
law enforcement and security work, fire departments, laboratories, medical,
publishing, newspapers, advertising and public relations,
education, sales training, real estate, used car and boat sales, etc.

Flexible—Handles negative (generates positive

image) and positive film, color and Genlock—Fotovix Pro's

for making on-the-spot
records for review or
distribution.

crop the image to see
only what interests you.
Use the built-in pointer
to key in on important
details. Discover details
you may not have known
existed.

black-and-white. 52 Genlock capability lets
oz 22 you integrate and review

Quick and easy—To set d 22 22 rpultiple images on a
up and view the image \ //f 22 22 single monitor by use of
all you need is a monitor 01224" ZZ Zz an SEG (Special Effect
or TV set. Just hook up 1 zz 5?’ zz Generator) or a switcher.
Fotovix and you're ready 4 222{: =
to go. | 252/2 2 Instant proof prints—

) 52/ - Just add a video printer
Manipulate the image— ?':A and make color or black-
Zoom in up to 6X and use , © and-white prints of what
the Fotovix Editor to ﬂ . ’ ison the monitor. Perfect

i

Easy image storage—
You can easily transfer Fotovix
images to videotape, still video
floppy. optical laser disc or computer
memory device (after digitizing) by adding
the appropriate equipment.

Compact. portable and cost effective—Fotovix is a neat.
Color correct—Adijust self-contained unit weighing only 13 pounds that can be easily
color and brightness to view carried and installed anywhere. Nothing else available anywhere
the image with greater clarity. near the price offers Fotovix' level of image quality and versatility.

TAMRON
FOTOVIX PRO

© 1987 Tamron Industries. inc. - PO. Box 388. Port Washington. NY 11050 - Tel: 516-883-8800- 212-219-1775 - FAX: 516-883-8343 model. Fotovix Editor available as an option for
in Canada: Amplis Foto. Inc. - 22 Telson Road. Markham. Ontario L3R 1ES - Tel: 416-477.4111 standard Fotovix and Fotovix Pro.
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differential wvoltage that can damage
sensitive equipment on the telco line.

The best solution is to install a 3-ele-
ment gas tube. The device has a common
gas chamber with two gaps, one on each
side of the grounded electrode. When
one side of the line reaches the ioniza-
tion potential. both sides fire simultane-
ously to ground.

Figure 22 illustrates the application of
device staging to a broadcast transmitter

high-voliage power supply. As detailed
previously for line-voltage ac distribution
systems, the staging approach uses the
series resistance and inductance of inter-
connecting wiring to assist in suppress-
ing transient disturbances. The Figure 22
circuit includes two sets of varistors. pri-
mary and secondary units. The secon-
dary set is rated for a lower clamp
voltage, and, together the wvaristor
groups exercise tight control over dis-

Circle (61) on Reply Card
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turbances entering the transmitter from
the ac utility company input.

Additional transient-suppression de-
vices (CR1 through CR3) and three sets of
RC snubbers (R1/C1 through R3/C3) clip
transients generated by the power trans-
former during retarded-phase operation.
On the transformer secondary, three
groups of RC snubbers (R4/C4a-b through
R6/C6a-b) provide additional protection
to the load from turn-on/turn-off spikes
and transient disturbances on the utility
line.

The transient-suppression applications
presented here are intended only as ex-
amples of ways to build protection into
equipment to increase reliability. Do not
attempt to modify existing equipment to
provide increased transient-suppression
capabilities. Such work is the domain of
the equipment manufacturer. Transient
suppression must be engineered into
products during design and construction,
not added on later in the field.

Device application problems

Building transient-suppression capabil-
ity into a product is not as easy or
straightforward as it might appear. Mis-
application of a suppressor can reduce
equipment reliability, not increase it.

For example, Figure 23 shows two
transient-suppression arrangements that
should be avoided. In 23(a) the relay con-
tacts of K1 are protected by three spike
suppressors. Although this is an accept-
able application of the devices, the possi-
bility of suppressor failure always must
be considered. The usual failure mode is
a short circuit. This being the case. a fail-
ure of any two of the three devices
shown will cause a single-phasing condi-
tion. probably damaging the motor.

A better arrangement is shown in Fig-
ure 23(b). Device failure in this configur-
ation will open the circuit breaker. shut-
ting down the system but not destroying
the motor. Figure 23(c) shows what ap-
pears to be a safe application of a surge
suppressor, but when power is applied.
the filament transformer-Variac combi-
nation can generate turn-on spikes that
appear “amplified” at the primary of the
Variac because of the step-up action from
the secondary to the primary. With the
filtering resistors and inductors in the
line. the primary will ring at point “A”
from the spikes generated in the secon-
dary. Depending on the component val-
ues involved, CR1 could be destroyed by
these normally occurring transients. An
appropriate location for CRI1 is shown in
Figure 23(d).

Another example of an inappropriate
transient-suppression application is
shown in Figure 24. Diagram 24(a) shows
a protection device placed across the
high-voltage-on button of a broadcast
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PCE-466
Professional broadcast quality encoder

Ic- 000 w= r::_i

CCE-850
Self-contained utility encoder

PCD-473
State-of-the-art professional broadcast decoder

V"
kY
iy

. r ‘%A
g b

EN-15 EN-10

Perfect for CGA Designed to work with
card output VCR graphics boards
recording. PC outputting analog RGB.
type encoder board,

e o 0’ ' DC-20
«.- PC type decoder
. Yu 1 " board.

Circle {54) on Reply Card

Requires external sync generator.

The word for high-performance studio and
computer resident encoders and decoders.
For RGB to recordable NTSC composite
video...Lencode it!

The Lencoders, from Lenco. Pioneers in
state-of-the-art encoding technology since
1973, and still on the cutting edge of
innovation.

Lencoder. Get the word.
Write or call today for detailed information
and prices,

A7\
LENGO
O

300 N. Maryland St.
Jackson, MO 63755 U.S.A.
Phone: 314-243-3147
FAX: 314-243-7122
Telex No: 910-760-1382
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Figure 22, The use of ac system series inductance and resistance to aid transient suppressors in
controlling line disturbances in a broadcast transmitter high-voltage power supply.

transmitter. Although this arrangement
will extend the life of the switch contacts
(especially if the button is switching
120Vac or 208Vac). failure of the device
could prevent the transmitter high-volt-
age supply from being turned off in the
event of an overload. Serious equipment

damage could result. Figure 24(b) shows
a preferable transient-suppression ar-
rangement. in which the protection de-
vice is placed across the relay coil. Fail-
ure of the device in this configuration
would shut down the transmitter and
prevent any further damage.

ngiraf Dynamics

DPS-185 Test Signal Generator

cote the re

nt o
o ) two

rocequres

- Thirty-two test signals
- Two independent outputs per channel
Seven auxiliany outputs

RS-170A specs
Dedicated colcr black outputs

Scientific
Atlanta

Digital Video Systems Division
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It is important to choose the correct ap-
plication of a transient-suppression de-
vice and to select one capable of carry-
ing the transient energy that will be pres-
ent in the circuit as well. This point is il-
lustrated by the application shown in Fig-
ure 20(d) for telco audio or data loops. In
the circuit, two General Semiconductor
No. 1.5E12CA protection devices are tied
between ground and the telco loop. The
devices used will clip at about +20dBm,
more than thé maximum audio level ex-
pected on the line.

In an actuai application of several pairs
of these devices, however, it was found
that, after several months of service,
some of the suppressors began to fail.
Those failures surfaced hecause of con-
tinual overstressing of the components
caused by telephone company fault con-
ditions. Voltages normally used in the
dial-up telco network typically run about
—-48V and could destroy the specified
protection devices, depending on where
the crossed lines occurred. The symptom
noticed on the telco loops was increased
noise, a result of the unbalanced condi-
tion created by the failure (in a short-cir-
cuit mode) of one of the transient suppres-

SCORNELL-
DUBILIER

Mica Capacitors
LARGE .

CD

STOCK

VACUUM
CAPACITORS

SURCOM ASSOCIATES, INC.

305 Wisconsin Avenue
Oceanside, California 92054
(619) 722-6162
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Gahoh PutsYo on ak Pedestal

Canon professional support equipment is right at gas. Their very short mounting height enhances low-
home in the world's most sophisticated studios. angle shooting, and they offer the flexibility of 23-60
Finely finished, rugged and sturdy, yet designed for inch elevations.
fluidity of movement, the Canon MC-200 and Find out more about the quality and value in the
MC-300 pedestals can handle any camera/lens com- entire line of Canon support equipment, including
bination—teleprompters, too! tripods and cam heads. All are sold, backed and

Canon pedestals are counterbalanced with serviced by the same people that made Canon the
unique energy cassettes that make set-up a breeze number one name in broadcast lenses. When we
and eliminate the frequent adjustments and servicing offer to put you on a pedestal, it's not a lot of hot air!
necessary with systems dependent on compressed

Canon

Canon USA. Inc., Head Office: One Jericho Plaza. Jericho. NY 11753 (516) 933-6300. Danas Oftice: 3200 Regent Bivd.. Irving. TX 75063 (214) 830-9600 m
Chicago Office. 100 Park Bhvd.. ltasca. IL 60143 (312) 250-6200. West Coasl Office: 123 Paularino Avenue East, Costa Mesa. CA 92626 (714) $78-6000
Canon Canada. Inc.. 6380 Dixie Road. Mississauga. Ontario L5T1P7, Canada (416) 678-2730 -
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FIGURE (A} APPLICATION NOT RECOMMENDED. FIGURE (B). RECOMMENOED APPLICATION.

CRA1
P ¢
\ ! | CR2
208v e 3.PHASE 208Y j ) 3PHASE
INPUT CR-2 : MOTOR INPUT | 1 MOTOR
[
o—d\p——o/:(c))— o—an o-——o/:o
laly | :
it | ,
cha | i i x CR3
' k- _0/0
o d\g- o- o—35 o 10—
e — ] E—— —
M CR.1-3 ARE ST Y
SEMICON -2KV26-11A11AS
FIGURE (CL ARPLICATION NOT RECOMMENDED. | j 4 | FIGURE (0. RECOMMENDED APPLICATION LALL)
e = ———
: I
! ;
} POINT “A"” .
g = 1
| : 0.4mF
208V i - 208v 7 CR-
[ INPUT | 200
INPUT ! 3 : : e} 2
O LS
CR-11S AN ST SEMICON
l e} -2KV26-11A114S |
Ecr voLTace CR VOLTAGE
REGULATOR VARIAC REGULATOR VARIAC
CIRCUIT ] CIRCUIT ——

Figure 23. Transient-suppression circuit arrangements that should be avoided (aj) and {c). and
the alternate configurations that provide fail-safe operation (b) and (). The application of any
transient-suppression component must be considered carefullv. keeping in mind the various
modes of operation and the possibility of protection-deuvice luilure.

sors between a given line and ground.

The problem in this application was
not with the protection device, but with
the telephone company, which repeated-
ly crossed dial-up network voltages onto
audio loops. In light of this situation. the
dissipation rating of the protection de-
vice must be increased to deal with the
failure modes that were observed to oc-
cur at the facility.

Plan ahead

Transient disturbances are a fact of
life. The power quality in the United
States is not improving. With increased
loading and diminished reserves in some
areas. it is becoming worse. Broadcasters
will have to pay the bill for transient dis-
turbances one way or the other—either
for protection hardware or for equip-
ment maintenance after the fact.

There is nothing magical about effec-
tive transient suppression. Disturbances
on the ac line can be suppressed if the
protection method applied has heen de-
signed carefully and installed properly.
Whether the protection method vour sta-
tion chooses involves a systems ap-
proach or discrete devices at key points

See
the best.

HOTRONIC AF 72
¢ o Frame Synchronizer .

B 16 bit automalic matching digital stereo or

N A T TR

monaural audio delay

car
he

84 Broadcast Engineering November 1987

best.

B Accepts the overwhelming noisy
satellite feed
B Full bondwidth freeze fieid/freeze frame

(field 1 or 2 selectable) and freeze
2 frames for perfect image

And defailed technical specifications are available.

Sheer perfection of the broadcast image through technological
innovation and sophistication. Supreme quality and value phced
substantially below the competition,

HOTRONIC, INC.
H

1875 S. Winchester Bivd.
Campbell, CA 95008 408/378-3883
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AMBER

Your TOTAL SOLUTION

for Automated

1

AR NS N
(9% eiclelnle

Amber offers the only GPIB based
total automated test system package
for audio, broadcast and communica-
tions testing. The package includes
the Amber model 5500, a GPIB
Programmable Audio Measurement
System with state-of-the-art perform-
ance, comprehensive measurement
capability. fast operation and modular
expansion. Amber AudioCheck™
software runs on any IBM XT/AT com-
patible computer and can program
complete sequences of tests including
sweeps, testing against limits, control
of other GPIB instruments, storage
and retrieval of tests and data and out-
put of hard copy on printers and
plotters.

A fully professional system,
the Amber 5500 has stereo balanced
inputs and outputs and "16-bit
digital” performance (distortion to
below 0.001% / — 100dB, noise
below —120dBm/ 1pV). The 5500
is comprehensive — it can measure

THD + N, two kinds of IMD, quantizing

distortion, wide band and narrow band
level with four selectable bandwidths,
crosstalk, frequency and phase. Other
options add even more capability. An
easy to use smart front panel and non-
volatile memory for instrument setups
facilitate bench-top operation. A wide
selection of noise weighting filters and
detectors allows measurement to virtu-

‘i

e — =

R et L TIT

ally any standard including ANSI, DIN.
CCIR, IEEE and others.
The Amber system is fast. Fast to

set up and fast to run. Complex test

sequences can be programmed in
just minutes using the easy to use
AudioCheck™ software program. In-
tuitive pop-up menus with simple key-
board or mouse selection, resident
sample files and context sensitive help
screens take the expense and risk out
of custom programming. Whether its
a sophisticated family of curves for
R.& D purposes, a complex product test
procedure or a simple Go/No-Go ac-
ceptance test. technicians not familiar
with programming can be in business
just hours after installation.
AudioCheck™ offers unparalleled
flexibility in screen and hard copy out-
put. Text, user prompts. bar graphs.

Amber also makes
one of the most po-
puiar porlable high
performance audio
. measuremenl sys-
fems — Lthe 3501. Half the
weight and size of comparable instruments. the
3501 has one of the besl reliability records in
the industry and was the recent winner of a US
Navy requirement for over 400 instruments.

DEMO DISK AVAILABLE An AudioCheck™ de-
monstration disk and manual with all features
except GPIB commands are available for your
evalualion. System requirements: MS-DOS
computer with 640k RAM and CGA monilor
card. Send $10 for your copy.

amber
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XY graphs and messages can be inter-
mixed. Hard copy reports on dot ma-
trix printers or multi-color pen plotters
can incorporate all of these attributes.
Linear and log sweeps with easy selec-
tion of range and parameters, even
sophisticated asynchronous, reciprocal
and adaptive sweeps with complex
settling alogrithms are just a few
keystrokes.

The Amber system uses universal
standards such as IEEE-488 and
MS-DOS. You can easily integrate
other GPIB instruments into the systern
like RF generators, programmable
power supplies, switch matrices, digital
multimeters and function generators
(although you'll find the modular and
expandable 5500 remarkably com-
plete by itself). Your test data is saved
on disk in industry standard formats
for easy export to your data base,
spread sheet, statistical analysis and
scientific analysis programs.

Let us show you how easy and
powerful the Amber Total Solution is.
Call or write for our brochure.

Amber Electro Design Inc.
4810 Jeon Talon West
Montreat Conada H4P 2N5
Telephone (514) 7354105
Telex 05-827598

US Toll free 800-361 3697
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Now get the same
service and equipment
on this coast...

East Coast or west Coast. Now the same
complete selection of sophisticated video equip-
ment you've come to expect from Camera
Mart/New York is yours to rent or buy from
CMT™V/Burbank.

The same great service, t50. S0 now, you can
have the hest of both coasts.

We've been big in videa since
It was small.

m Camera Mart, ...

SALES - SERVICE-RENTAL

456 Wwest 55th St, NY 10019
(212) 757-6977 Telex: 275619/ FAX (212) 582-2498
1900 w. Burbank Blvd.. Burbank. CA 91506 (818) 843-6644
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Hear the great wireless sound.
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Figure 2.4. A transient-suppressor application that should be avoided (1), and the proper meth-
od (b) of suppressing switch contact arcing in a transmitter control system. In any application,
the conseguences of protection-device failure (generally in a short circuit) must be considered.

in the broadcast plant. the time and mon-
ey spent incorporating protection into
your facility will yield a good return on
investment.
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C0n51der the size

Cetec Vega's R-33 PRO PLUS wireless
microphone receiver mounts inconspicu-
ously on a camera. Or on a tiny corner
of your sound cart. Or in vour pocket. Or
on your belt, providing vou with program-
quality headset audio.

With the R-33 vou have a wide choice of
transmitters..
hodvpack or handheld. A full complement
of useful accessories is included.

The R-33 provides 8 hours of operation
on a single 9-volt battery. Audio is studio-
quality {e.g.. over 100 dB S/N).

All this. in a rugged package less than
12 ounces, and onlv 3, 4
inches (HWD). Available in two colors...
PRO Brown/Cream or Camera Black.

€ Cetec Vega

.any Cetec Vega DYNEX" I

x3-1/4 x 5-5/8

the professional’s wireless
9900 Baldwin Place
El Monte, CA 91731-2204
(818) 442-0782
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The commission

1S

watching

By Brad Dick, radio technical editor

Fewer regulations may mean tougher enforcement.

“th, I'm from the FCC and F'm here to
help vou.™

FCC engineers probably don't greet sta-
tion engineers and managers quite this
way, but in this era of relaxed restric-
tions, it doesn’t seem as far-fetched as it
once might have. With deregulation. un-
regulation or reregulation (whatever you
want to call it). the comimnission has as-
sumed a quieter role. Of course there are
rules to he followed, but far fewer than
before. The number of field inspections
also has been greatly reduced. However,
some stations have found out the hard
way that inspections still take place, and

violations still bring fines.

Out with the old

The relaxation of regulations, which
means fewer logging and inspection re-
quirements, has caught some stations off
guard. Many smaller stations no longer
have full-lime engineers. Consequently,
a potentially troublesome technical mat-
ter might go unnoliced and eventually
wind up as a probiem that results in a vi-
olation notice. Even larger stations are
not immune to the long arm of the com-
mission.

The reduction of logging and inspec-
tion requirements is generally welcomedt

17.48, 731273 {32,000)

{F500)

17.45, 73.1213 ($1,000)
73,1212 (5750)

stalled, 73932 ($1,000)

TABLE 1. SAFETY VIOLATIONS
1. All tower lights out, FAA not notified within 30 minutes as required. 77.56,

2. Majarity of tower lights out and/or loss of top flashing beacon, FAA not
notified within 30 minutes. 77.56, 17.48, 73.1213 ($1,000}
3. Tower lights not observed at least once each 24 hours. 17.47, 73.1213

4. Temporary warning lights not presentl/operational during construction.
5. Tower not properly painted, e.g. not the required color bands. 77.50,

b. High RF voltage at antenna base, hot base at antenna towers not en-
closed, damaged fence allowing entry. 73.49 ($1,000)

7. High-wvoltage equipment not protected so as to prevent injury to operat-
ing personnel, damaged interlock, exposed wiring. 73.49, 73.317(b) ($750)

8. Failure to conduct EBS tests. 73.967 ($300)

3. EBS monitor receiver and/or tone generator not operational or not in-

www.americanradiohistorv.com

by the industry. Logs, for the most part,
are a thing of the past. The required tech-
nical inspection is another task that engi-
neers aren’t sorry to see eliminated.
Many of the deregulatory changes are
simply reflections of modern technology.
When was the last time your FM trans-
mitter drifted in frequency by more than
100Hz? How about the transmitter pow-
er level? Is it automatically controlled?
Today's equipment is just more stable
and reliable than when many of the old
rules were implemented.

Even so. stations must continue to
meet the remaining applicable FCC re-
quirements. One drawback to fewer reg-
ulations seems to be that the commission
is now strongly enforcing the remaining
ones. The emphasis is on compliance. [t
is more important than ever to know the
rules and to follow them carefully.

A matter of policy

To stress the importance of following
the rules still in effect, the commission
issued a memorandum in December
1985 that outlines a basic policy for field
offices in the issuance of violation no-
tices. The policy also suggests specific
fines for certain violations.

The memorandum otitlines a tiered en-
forcement program for rule violation of
Parts 73 and 74. Under the policy, a no-
tice of radio station conditions (FCC form
790) is issued for minor technical mat-
ters. This first-level notification concerns
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infractions that are not as serious as rule
violations. but are likely to become viola-
tions or cause problems if left uncorrect-
ed. A notice also can be issued for minor
technical rule violations that have little
potential for adverse effects on others or
on signal quality. No licensee response is
required for this notification.

The second. and more serious. level is
the official notice of violation (FCC form
793). This notification requires a re-
sponse from the licensee. It may be is-
sited when the technical violations are
more serious than those for which a form

790 would be issued, but are not specifi-
cally designated in the policy statement
and do not fall under the general cate-
gories of safety. interference-harm actu-
al/potential or service quality violations.
A notice of violation also can be issued
for other specific technical rule viola-
tions designa<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>