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FACILITY DESIGN SPECIAL REPORT:

The construction of a radio or TV facility is a najor event. It
gives the design team a rare opportunity fo shape the new
plant to fit current needs and future goals. In this special
report, we look af some of the key elements that go into
facility design.

40 Designing a Post-Production Center
By Phil Kurz, BE consulting editor
With technological changes looming on the horizon,
technical managers and systems integrators must re-
ly on proven facility design fundamentals.

66 Building on the “Rock”
By C. Robert Paulson, Artel Communications
A flexible architectural plan keeps NBC solid as a
rock.

76  Acoustical Design and Monitoring
Requirements
By Chips Davis, LEDE Designs
When it comes to building acoustical spaces, you
can't fool Mother Nature.

98 Acoustical Door Design
By Carroll G. Wright, Jamison Door Company

Page 98 ks Close the door on noise in your studio.
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/ 110 UHF Multichannel Antenna Systems

A/D | e By Ernest H Mayberry, LDL Communicafions, and
T T James T Stenberg, Micro Communications

A combined antenna system may provide the

answer for stations planning to upgrade their

transmission facilities.

244 Enhancing NTSC
By Rick Lehtinen, TV technical editor
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Improved encoders give HDTV a run for its money.
Bl am — NAB PREVIEW:
117 Exhibitor Map
l ? Your guide to exhibitor displays and meeting rooms.
Page 244 134 Exhibitor Listings
Whao's exhibiting and what products they'il be
displaying.
186 New at NAB
A detailed summary of products to be introduced.
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The stage is set for the annual NAB conven-
tion April 29 to May 2 in Las Vegas. Our cover 4 News 26 Show Preview: NAB conference schedule
this month illustrates the theme of the con- 6 Editorial 260 Field Report: Odetics TCS2000 video cart machine
vention, “Proud tradition, dynamic future” 8 FCC Update 266 Field Report: Ampex ACE 25 editing system
From the early days of broadcasting, radio 10 Strictly TV 272 Field Report: Sony PCM-2500 R-DAT recorder
and TV stations have been at the forefront 12 re: Radio 280 Applied Technology: Modulation monitoring for
of technology. (Cover illustrated by Mark 14 Satellite Technology BTSC sound
Schuler.) 16 Circuits 290 Station-to-Station
18 Troubleshooting 300 Business
20 Management for Engineers 304 People
22 SBE Update 306 New Products
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Phil Kurz joins BE/VS
editorial team

Intertec Publishing is pleased to
welcome Phil Kurz to the editorial team
of Broadcast Engineering magazine
and its sister publication, “Video Systems.”
Kurz joins Intertec as a consulting editor
after a 3-year affiliation with “Television
Broadcast” magazine, where he served as
associate editor for two years and editor
for a year and a half.

In his previous positions, Kurz covered
a variety of today’s most pressing
technological concerns, such as the
development of a transmission system for
HDTYV, the future role of fiber optics in
signal routing and delivery, and the
technological promise and potential pit-
falls of satellite news gathering. Kurz also

regularly covered the industry’s major
trade shows.

In addition to directing the daily
editorial operation of the magazine, Kurz
immersed himself in a number of special
industry-related activities. Among these
were the launching of a safety-awareness
campaign regarding the proper use of
telescopic masts on ENG vehicles and the
organization of an expedition to provide
live TV pictures of Halley's Comet, free of
charge, to all TV stations in North
America.

Before joining “Television Broadcast,’
Kurz served as an editor on the interna-
tional desk of the Yonhap News Agency
in Seoul, South Korea. He is a graduate
of the University of Missouri School of
Journalism. We look forward to his
contributions.

News continued on page 35
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And only in the 5870
Vector/Waveform Monitor.

Only the 5870 gives you a unique
numerical readout of SCH phase.
And waveforms from 2 channels,
plus vector information - appearing
at the same time or separately. All
this in one half-rack!

No compromises.
This unsurpassed unit performs
like three superb instruments in one.

2-channel NTSC waveform monitor:
Features simultaneous or separate
display of both channels, and dual
filter display, plus a CRT readout

of SCH phase, full 525-line select
capability with a CRT readout of the
line and field selected, memory
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preset and recall of nine lines. Add
to this the unit's remote control
capability and extra-bright CRT, and
you have a terrific waveform monitor.
Full-fledged NTSC vectorscope:
Boxes for error limits of £2.5° and
+2.5 IRE units: +1° differential
phase and + 1% differential gain;
internal Z-axis blanking for line
selection and continucus phase
adjustment. The 5870 is a great
vectorscope, too!

Designed to go anywhere.

Operating from any 11-20 Vdc or
85-264 Vac (48-440 Hz) power
source, this 12-Ib, half-rack unit is
ideal anywhere that size and weight
are critical.

www americanradiohistorv com

See us at the
NAB Show, Booths 5371-5374

Call toll-free

1 800 645-5104

In NY State
516 231-6900

Ask for our full-line Catalog, an
evaluation unit, and the address of
your nearest Leader Distributor.

Leader Instruments Corporation
380 Oser Avenue, Hauppauge, New York 11788
Regional Offices:

Chicago, Dallas, Los Angeies, Boston, Atlanta
In Canada call Omnitronix Ltd. 416 828-6221
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Blinded
by theory

| Editorial

Let’s face it. We're lazy. Often, it is easier to quickly dismiss a new idea than to hear
it out and make an honest decision about it. The risks of change are plentiful. We
might “get burned.” We might “look bad” if things don't work out. Perhaps the hardest
of all is that we might have to admit that we don’t know everything.

When someone has a new idea that doesn't align with our pet premises, it is a hard
pill to swallow. Worse yet is when someone proposes a radical new idea, then
demonstrates that it works. At that point we can no longer stroke our learned chins
and spout memorized theories as to why the thing can't succeed. Faced with a dem-

6 Broadcast Engineering

L), Wy

onstration that flies in the face of conventional wisdom, we
have but two choices: Charge the perpetrator with
charlatanism, or go back to square one to figure out what
is wrong with our theories.

J HY Mf' BUMBLEBEE P Recently, a panel of industry experts gathered in
CAN T F LY: -

Washington, DC, for a 5-day exercise in evaluating proposed
HDTV standards. One system, Genesys, proposed by Richard
Gerdes of PSI (Production Services Inc.}, Tucson, AZ, was
notably different than the rest. Instead of quoting line rates
and aspect ratios ad infinitum, Gerdes stated simply that
Genesys was not really a production standard, but a
transmission system capable of muitiplexing any of the other
14 proposed standards over the top of a standard NTSC
signal without degrading the original signal, without requir-
ing additional bandwidth and without generating out-of-
band harmonics.

Did our council of wizards embrace Genesys as a simple
path through the HDTV forest? Afraid not, Perhaps red-faced
before a fresh idea, our gurus pilloried Gerdes. Maybe
Gerdes’ only defense is that while most compatible HDTV
systems are still only chalk marks on laboratory
blackboards, he can hook up coaxes to some small boxes
filled with common circuitry, and piggyback a 3MHz video

April 1989

signal over NTSC, with full bandwidth coming soon.

Scienice moves ahead slowly, but inexorably. Hypotheses change gradually into facts,
which then become the foundation on which further progress is built. This glacial trek
down first one trail, then another, eventually gets us to the goal. True, the common
practices of a given day often look like hilarious wrong turns when viewed in the mir-
ror of hindsight, but over time, science’s relentless logic sorts everything out.

New ideas, however, without lineage or proper footnotes in the traditional tomes,
often choke the system. Rather than bucking the tide of peer opinion, otherwise fine
engineers and scientists find it easier to set such ideas aside for other days, and con-
tinue with the flow. For this reason, explorers once feared sailing off the edge of the
world, years passed before university-educated surgeons started boiling their knives,
and pilots only joked about attaining a velocity “faster than that of sound.”

An old country doctor — a quiet man with many simple, inexpensive cures that
work in spite of what his colleagues say about him — once shared this quotation with
me:

“Most people are slaves of habit, followers of custom, believers in the wisdom of
the past, and, were it not for brave and splendid souls, the dust of antique time would
lie unswept, and mountainous error be too highly heaped for truth to over-peer. Custom
is a prison, locked and barred by those who long ago were dust, the keys of which
are in the keeping of the dead”” —Unknown

Our craft, with all its roots, is scarcely a hundred years old. How dare we presume
to have discovered all its secrets? If the Genesys system can realize what it promises,
it can inexpensively solve our compatible HDTV quandary. We must not judge this
matter before we've heard it.

Rick Lehtinen,
TV technical editor
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Orban's 222A Stereo Spatial Enhancer is a powerful, new, on-air processing weapon that gives
your station a more competitive "leading edge”’ sound.

Hundreds of stations of widely varying formats have already pleased their audiences with an
attractive, magnified stereo spatial image, and have gained noticeable improvement in brightness,
depth, and transient definition as a bonus.

But, they haven't experienced the traditional curses of stereo image enhancers—increased
multipath distortion, unnatural exaggeration of reverberation, mono incompatibility, and
homogenization of the stereo image due to the 222A’s new, patent-pending approach.

Here are a few user comments about the 222A:

Frank Foti, Consultant (formerly WHTZ/Z-100, New York, NY/WMMS, Cleveland,
OH): "'Sublime on some material, very dramatic on others. Retains natural quality of music. A
device to keep the competition guessing at a very affordable price."”

Bill Ruck, KFOG-FM, San Francisco, CA: "“"Wow! On-line, pre-Optimod 8I00A, set at
maximum enhancement. Sounds very dramatic. Management loves it; | love it!"

Bob Leembruggen, KLOS-FM, Los Angeles, CA: '"Sweet separation with center channel
power."

John Alan, KLOL-FM, Houston, TX: "'Unit works well; no additional multipath, even in
Houston!”

Egidio Giani, WLR South East Radio, Waterford, Ireland: “'Nice overall sterec sound
which does not sound enhanced when in fact it is.”

Unnamed Source (at user’s request), Columbus, OH: “Good job at a great price. Subtle
intensity!"

Whether your station is protecting top
ratings or striving to provide a more pleasing
product, the 222A can give you that extra
edge by naturally enhancing your existing
stereo spatial image.

The 222A delivers a sound that is crisp,
natural, and, well-defined for just $995.*—

a cost that is within reach of any station,
small or large. Ask your Orban Dealer for a
demo, or call today for more information on
the 222A—your next audience-pleaser and
ratings booster. Circle (7) on Reply Card

Orban Associates
645 Bryant Street, San Francisco, CA 94107 USA
Telephone (415) 957-1067 or (800) 227-4498 Telex: 17-1480 FAX: (415) 957-1070
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TV rule changes
follow requests

By Harry Martin

Certain outdated and unnecessary rules
will be eliminated or amended by the FCC
in response to requests by the TV industry.
The first change will be to remove the
restriction on the broadcast of unrelated
visual and sound signals. Under the old
rule, broadcast services such as video
display of news, weather or community in-
formation that were unaccompanied by a
related audio signal, or audio program-
ming with no visual accompaniment, were
restricted to the hours of midnight to 6
a.m. or for only 15 minutes just before a
station’s regular sign-on time. The commis-
sion has determined that there is no need
to preclude such programming options at
any time during the day, and has repealed
the rules.

Also gone is the requirement that the
color burst signal in TV programming be
omitted throughout the transmission of an
extended black-and-white program.
Technological changes in broadcast equip-
ment have made it desirable in some cases
to retain the information carried in the col-
or burst signal even when black-and-white
programming is carried. For instance,
many production videotape recorders now
use the color burst signal for timing and
synchronization functions. Recognizing
these technical changes, the commission
has chosen to downgrade the current rule
from a “requirement” to a “recommend-
ed standard.” This rule change should pro-
vide broadcasters the flexibility they need
while continuing to protect reception on
NTSC TV sets designed in accordance with
the current color burst omission
requirement.

In other TV actions, the commission
deleted the reference tables used for con-
version of the minutes and seconds of
geographic coordinates to decimal parts
of a degree. These values, used in
calculating the distance between two sta-
tions, can be more accurately and easily
converted with a calculator.

The current rules that specify limits on
the extent of permitted directionalization
of TV antennas have been retained. The
commission concluded that it should
maintain the current limits because of con-

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

8 Broadcast Engineering April 1989

troversy over just how much direc-
tionalization can be authorized without
degrading signal quality. The agency’s cur-
rent waiver process is thought to be suffi-
cient to handle requests for greater
degrees of directionalization than the rules
permit.

Also eliminated are the rules governing
the installation of studio and transmission
equipment and related safety standards.
Because most TV equipment is now built
and installed by manufacturers who design
it to meet federal and state safety re-
quirements, the commission determined
that its rules are outdated and
unnecessary.

The commission removed a redundant
provision requiring that the meter used to
determine a TV station’s visual power be
calibrated at least once every six months.
However, the rules still require that TV sta-
tions calibrate their power meters as often
as necessary to ensure compliance with
the station authorization.

Standard for reporting
EEOQO efforts clarified

In response to requests by the National
Association of Broadcasters, the commis-
sion has clarified its position on the EEO
recruiting requirements that must be
reported by a station at renewal time.

In 1987, the commission modified its
EEO rules and renewal reporting form
(Form 396) to require stations to identify
the number and the sources of minority
and female job referrals. The NAB
challenged the new requirement by ask-
ing the commission to explain how broad-
casters could avoid possible violations of
state regulations prohibiting the acquisi-
tion and retention of information about
job applicants. NAB requested that the
commission suspend the EEO reporting
format in Form 396 for one year to allow
stations to collect enough data on recruit-
ment sources to permit them to comply
with the new requirements. It also asked
the commission to define “referral” as
used in the EEO rules and on Form 396.

The agency’s response was that the col-
lection and retention of information on job
applicants, which is required by the com-
mission, should not conflict with any ex-
isting state regulation. States that have

www americanradiohistorv com
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laws barring the collection of information
on race and gender must recognize the
authority of a federal agency to pursue its
programs and goals. The commission
noted that there have not been any dif-
ficulties with state laws reported by
licensees so far, but said that if any state
law does bar collection of data, the af-
fected licensee should bring such informa-
tion to the agency’s attention.

Because the current EEO reporting pro-
gram is similar to the one it used in the
past, the commission declined to suspend
its reporting requirement for recruitment
sources as NAB had asked. And, in defin-
ing the term “referral,” the commission
replied that it will mean the same thing
it has since the agency instituted EEO
regulation in 1976: referrals that can be
identified by the licensee as minorities or
women.

Repeal of fairness
upheld by court

The U.S. Court of Appeals for the District
of Columbia Circuit has upheld the com-
mission’s 1987 determination that the
Fairness Doctrine no longer serves the
public interest and should be repealed.

The court fully supported the commis-
sion’s decision to repeal the doctrine, but
declined to comment on the determina-
tion that the Fairness Doctrine is un-
constitutional. In focusing on the policy
facets of the decision, the court supported
the commission’s findings that a combina-
tion of dramatic growth in broadcast
outlets and other electronic media, and
the significant “chilling effect” of the Doc-
trine, justified its elimination. The court
said the commission’s decision-making
process was neither arbitrary nor
capricious and had been conducted with
sufficient notice to fulfill the requirements
of administrative process.

In a separate concurring opinion, Judge |
Kenneth W. Starr noted that he also sup-
ported the determination that the Fairness
Doctrine is unconstitutional. Judge Starr
said that if the Fairness Doctrine eventual-
ly is reinstituted or codified, its proponents
would have a “substantial” burden trying
to defend it on constitutional grounds.

BN
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For complete details on the Model
200-1 production switcher, contact the
GVG office nearest you.

Grass Valley Group®
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A TEKTRONIX COMPANY .ot

/BVELTHE GRASS VALLEY GROUP INC

P 0. Box 1114, Grass Valley, CA 95945 'L-SA
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Design may prevent
VDT user symptoms

By Mike Berry

The Center for Disease Control, through
the National Institute for Occupational
Safety & Health (NIOSH), has investigated
many serious physical symptoms
developed by operators of video display
terminals (VDTs) and other devices using
cathode ray tubes to display data. Symp-
toms included eye fatigue and irritation,
blurred vision, headaches, dizziness and
pain or stiffness in the neck, shoulders,
back, arms, wrists and hands.

NIOSH has determined that these
medical symptoms are caused, not by the
VDTs, but by improper lighting and poor
posture and positioning of the operators
in relation to their computers. Because the
use of terminals in broadcasting is on the
rise, particularly in computer graphics ap-
plications, let's review some ergonomic
considerations for facility design.

Room layout

Several references are available for plan-
ning a graphics room. These include the
NAB engineering handbook, various
lighting and acoustical manuals and
publications from the Center for Office
Technology, the American National Stan-
dards Institute (ANSI), the Human Factor
Society and the Occupational Safety and
Health Administration {OSHA).

Figure 1 suggests general guidelines for
positioning of the operator, monitor, table
and chair.

Lighting and glare

Ideal lighting starts with track lighting.
Add a rheostat, and this adjustable “task
lighting” can be set to the particular needs
of each workstation. Side lights, one on
each side of the VDT work area (set to ade-
quate and equal intensity), should be used
to eliminate both shadows and glare. The
change in light levels caused by shadows
or glare on a VDT or uneven room light
levels force the eye to accommodate
several lighting intensities simultaneous-
ly, increasing eye strain and fatigue.

Glare — a strong, harsh reflection — can
occur on the monitor or on any reflective
surface (such as a shiny keyboard). An
anti-glare matte finish now is available on

Berry is a broadcast designer for Dallas Post-Production
Center, Dallas.

some keyboards. In addition, any work
surfaces near the monitor (table tops, files,
shelves and walls) should be a medium to
dark color and have a non-reflective finish.
To stop reflections off the monitor, first
try to eliminate the offending light source.
Next try treated glass filters, which cut
down off-axis light that could reflect from
the screen. Anti-reflective aerosol sprays,
developed for air traffic controllers’ radar
screens, seal the glass (actually filling the
microscopic pores with a fine coating that
dispels static electricity, hence dust) and
resist fingerprints while reducing glare.
Avoid windows in work areas. If this is
impractical, instali venetian blinds or
heavy drapes to prevent reflection. The
windows should run parallel to the
operator’s line of sight. Windows behind
the operator can cause reflections and
shadows, and a window behind the
monitor can cause uneven light levels.

Exercise your eyes

If the operator wears corrective lenses,
NIOSH suggests they may need to be
specifically designed for the exact distance
between the monitor and the operator’s
eye. If a special prescription is required for
the work place, many employers will
assume the cost, as well as that of an an-
nual eye exam:.

Be aware that any prolonged physical
or mental task can result in fatigue.
Therefore, NIOSH recommends the follow-
ing: An operator who works at a VDT for

BACKREST.
SUPPDRTS
LOWER
BACK

SCREEN,
* SLIGHTLY
BELOW
EYE LEVEL

VIEWING DISTANCE o228
30cm-80em Py

TABLET.
+ POSITIONED TO
ALLOW STRAIGHT

HAND-FOREARM WORKING

LEVEL
22cm-25cm

TABLET
HEIGHT
T2em-TScm

FEET
* REST COMFORTABLY ON
FLOOR OR FOOT REST

SEAT HEIGHT, ANGLE;
« ALLOWS COMFORTABLE
DESK OR TABLETOP: POSTURE
» THIN WOAK SURFACE TO ALLOW LEG

ROOM AND POSTURE ADJUSTMENTS

Figure 1. Suggested heights and angles for com-
fortable operation of computer graphics
equipment.

an 8-hour workday should be allowed a
10-minute break every hour. An operator
who only occasionally uses the VDT dur-
ing the workday should be given a
15-minute break every two hours. During
the break time, operators should leave
their terminals, walk around and focus
their eyes on distant objects. These recom-
mendations have been determined to be
the minimum needed by an average
operator to avoid excessive muscle and
eye fatigue.

One study concluded that most visual
fatigue brought on by working at a com-
puter actually was a result of the operator
neglecting to blink. The study stated that
VDT users tend to stare at the screen “to
avoid missing anything.” So a conscious ef-
fort by the operator to blink more often,
which serves to lubricate the eyes, is
another method of combating eye fatigue.

Radiation

One common area of operator concern
is VDT radiation. Studies by the Food &
Drug Administration of the U.S. Depart-
ment of Health & Human Services, NIOSH
and the U.S. Army Environment Hygiene
Agency have measured the amount of
radiation, X-rays, radio-frequency waves,
microwaves and ultraviolet and infrared
light emitted by VDTs. These studies have
found the levels to be below current
allowable standards. In fact, according to
NIOSH, some levels of radiation were
found to be so low as to be indistinguish-
able from general, or background, radia-
tion. To date, OSHA has no reliable infor-
mation linking any birth defects to expec-
tant mothers working at video display
terminals.

However, opposing parties are extreme-
ly vocal and point to the inconclusive
evidence as reason enough not to risk the
possible repercussions. Some municipal-
ities have passed regulations aimed at VDT
usage. Meanwhile, more major studies are
under way.

B
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Whether you're downlinking
or uplinking satellite feeds,
taping news call-ins, producing
commercial spots, or using
the Playback Only version
of the PR99, the new MKIII
is the vehicle you want. This
is a machine that won't quit.
And proves it everyday in
radio stations throughout
the world.

The PR99 MKIII reflects
the same engineering
expertise that has made
Studer Revox the world
standard for excellence in
audio recording.

Compare these MKIII
features with the competition:
® a solid die-cast aluminum
transport chassis and head
block e record and playback
heads machined to the same
tolerances as the heads for
Studer multi-track recorders
* easily accessible modular
electronics for tough, reliable
broadcast performance ® a
true Autolocator with digital
counter in hours, minutes
and seconds ® speed config-
urations of 3 1/2 -7 1/2 ips &
7 1/2 - 15 ips ® rack mounts
standard.

In whatever terrain you
operate—in radio production
or on-air work—the PRG9
MKIII is a no-nonsense
machine that gets you where
you want to go. Before you
buy. check out the MKITI for

A machine that pulls value and performance. Over
its own weight-and the long haul, the Revox PR99
then some-the PR99 MKIII leaves the competition
MKIIl delivers top in the dust.
performances over Available from Studer
some pretty tough Revox Professional Products
terrain... Dealers. Or contact us

directly.

STUDER REVOX

Studer Revox America, Inc.
1425 EIm Hill Pike
Nashville, Tn 37210

Phone (615) 254-5651

Offices:

Los Angeles (818) 780-4234. New
York (212) 255-4462. Chicago
(312) 526-1660. Dallas/Ft. Worth

Circle (9) on Reply Card “;48531;-)288%!1-.1861- Canada (416)
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A pirate network
strives for legality

By John Battison, P.E.

A milestone in the development of com-
mercial radio — or radio as we know it—
occurred in the Republic of Ireland this
past winter. The Republic of Ireland, or
Eire, to give it its preferred name, was the
last English-speaking country to hold to
the outmoded concept of government-
operated radio stations. Until recently,
there were no privately owned commer-
cial stations in Ireland.

Birth of pirate stations

The result of the original policy was that
the people of Ireland rebelled in the same
way the British did. Pirate stations sprung
up. Both countries experienced the joys
of unbridled commercial broadcasting
from European stations such as Radio Lux-
embourg, Radio Normandy (Fecamp) and
the Isle of Mann, in the Irish Channel.

The British pirates took the form of ship-
borne radio stations such as the well-
known Radio Caroline. Other pirates used
some of the old wartime forts just off the
coast of Britain. One of these was the
scene of a modern pirate boarding when
a rival station tried to take over one of its
competitors. In Ireland, the competition
was peaceful.

In 1987, | received a phone call from
Cork, in southern Ireland. The caller was
asking for help with a pirate network. It
turns out that the owner of the network
— one AM station and three FMs — had
read an “re: Radio” column and was
soliciting my advice.

My client’s stations were a tribute to in-
genuity, entrepreneurship and just plain
guts. Cork County, including the city of
Cork, has a population of more than
400,000. National service is provided by
several AM and FM transmitters that
neither cover the area adequately nor pro-
vide the programming the listeners want.

The WKLR group of stations (West Cork
Local Radio} provided MOR, country and
western (the most popular format) and
Gaelic-language transmissions.

Studios and offices were located in Ban-
don, in the back of an abandoned pub and
a nearby trailer. A homemade STL,
operating on an unused FM channel,

Battison,BE's consultant on antennas and radiation, owns
John H. Battison and Associates, a consuiting engineering
company in Columbus, OH.
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relayed the signal to the Cashelmoore
transmitter located about five miles away.
All the equipment was old, salvaged from
all kinds of BBC discards or bought from
Italy, as was the case with the FM
transmitters.

The 350W AM signal was generated by
a circa-1945 RCA transmitter, formerly
used by the BBC. A flat-top antenna with
an unknown base impedance provided
service to an area with a radius of about
30 miles. 1 found no conductivity data on
the Irish soil, but estimated it to be approx-
imately 10 in the river valleys, 2 on the
rocky rises and less on the mountains. The
conductivity rose to approximately 5,000
at the edges of the Atlantic and the Irish
Channel.

The FM transmissions from Bandon
originated from a 250W ltalian transmit-
ter driving a vertical dipole with a gain
of about 0.5. Coverage was extended to
the western part of the country with two
250W translators, which took the off-air
signal and rebroadcast it on a different
channel. Without a legal licensing plan,
the basic way to choose a channel was to
find an unused one.

My job was to advise on extending the
network and adding a new FM transmit-
ter to serve the city of Cork. Finances be-
ing what they were, the transmitter turned
out to be another 250W Italian unit cou-
pled to a vertical homemade dipole with
a reflector. These were installed on a
35-foot pole on a 100-foot bluff overlook-
ing the city.

In January of this year, | traveled again
to Cork, this time to plan a legal network.
The government’s concept called for three
5kW ERP FM stations to cover the whole
country and the sites to be rented at high
prices from RTE (the national radio serv-
ice). Our opinion was that these three low-
power stations could not serve adequate-
ly the 402,465 persons in the 2,887-square-
mile area.

The application
Our proposal was that we be permitted
to serve the area with a system of seven
FM stations and be allowed the essential
flexibility for local programming. Ten days
of intensive work produced a document
far heavier than any I've seen provided to
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the FCC by an applicant. This was due by
Jan. 20.

[n the hearing process, each applicant
has 30 minutes to present the case and 20
more minutes to answer questions. This
is the total amount of time you are per-
mitted to argue your case.

The WKLR presentation was powerful.
During my 1987 visit, | had explained the
public radio philosophy used in America.
Essential to this philosophy is the sup-
port provided by local listeners. However,
because of the pirate nature of the sta-
tions, | explained, companies were con-
siderably reluctant to buy commercials.
Therefore, the stations’ income was not
impressive.

Using the idea of local support, Dave
Heffernan — the young, driving force .
behind WKLR — formed 35 WKLR sup-
port clubs in the area. These clubs ac-
quired 155,000 signatures on petitions for
WKLR and raised money to pay for ap-
plication costs. They even obtained the
government's permission to run a raffle to
raise additional money to support the
group’s effort (shades of the FCC and anti-
lottery rules).

An extremely strict admonition con-
tained in the legislation was that any pirate
station broadcasting after Dec. 31, 1988
would never receive a license. The last
days of WKLR operation as a pirate were
hectic. In the final two days of the year,
WKLR did almost 40 remote broadcasts
to build public support. The effort paid off.
More than 100 supporters attended our
hearing. No other applicant had any sup-
porters attending.

This hearing process was in stark con--
trast to a recent FCC hearing in which [,
was involved. In that case, almost two
years had elapsed between filing and hear-
ing, with only two applicants. Three days
of hearings in Washington, DC, were to be
followed by six months of waiting for a;
proposed decision. It was possible that the
issue would be dragged all the way to the.
Supreme Court. By contrast, the WKLR
decision is expected within two weeks of
the hearing, and as far as | know, there
is no appeal route for the loser and,
therefore, no $1,000-a-day attorney fees.

(e
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Space robots
are at hand

By Elmer E. Smalling Il

When NASA sends technicians into
space to construct permanent space sta-
tions or bases on the moon or Mars, much
of the mechanical work will be done with
the help of robots. The robotic helpers will
act like apprentice human operators, per-
forming low-skill-level tasks such as
tightening screws, moving panels, carry-
ing tools and modules, and fetching and
finding tools and components that the
human space builders have lost or
dropped (if you can “drop” something in
spacel}.

This “helper” task of fetching tools is im-
portant for many reasons. First, many of
the tools used for space construction will
be custom-made for the individual projects
and will be worth hundreds of thousands
of dollars each. Second, NASA is con-
cerned about the problem of “space junk.”
A 10-pound orbiting wrench could destroy
a space station. Third, a robot can go miles
in search of a tool or component, using
a relatively small amount of fuel. Human
“gofers” might use up a great amount of
VA time and materials or become lost or

Smaliing, BE’s consultant on cable/satellite systems, is presi-
dent of Jenel Systems and Design, Dallas.

support systems.

Getting “handsy”’

The first step in designing a robotic
helper is developing flexible manipulators,
or “hands.” Scientists at the Johnson Space
Flight Center are working on many types
of space hands in their laboratories. Some
are hasic claw-type devices that will hold
material in place or carry heavy
equipment.

NASA soon will demonstrate 3-fingered
robot hands operated by as many as 12
separate motors, connected by pulleys and
cables, that provide the hand with nine
degrees of ireedom. These manipulators
will exhibit more flexibility than a human
hand and will be articulated from a
unjversal-type wrist joint.

The agency also is at work on a hand
that uses pneumatics, which provides 16
degrees of freedom. This unit is too bulky
for space travel at this stage of
development.

Smart hands
The most interesting type of manipula-

stranded, taxing or exhausting their life-

An artist's depiction of EVA retriever with "smart hands.” The robot will fetch tools and com-
ponents “dropped” by asfronauts.
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tor is the “smart hand," which has fingers
and an opposable thumb. This hand will
be able to do almost any task a human
hand can. The smart hands will be at-
tached to a robot body, as shown in the
photo, that will contain controllers, com-
puters, radio link and power supplies.

It is possible that future manipulators
will use electroconstrictive materials to
simulate muscie fiber. This material will
contract in response to an applied voltage
(nervous signal). However, manufacturing
material that can withstand the extreme
temperatures and radiation of space will
be a challenge.

The human touch?

To retrieve tools and to perform as
assistants, robots will have to be able to
“see” and “feel” objects by using touch and
visual sensors. Hands that look and act
like human hands are called “an-
thropomorphic.”

NASA probably will use a language
called ADA to operate the robot helpers.
ADA is a committee-developed language
roughly based on PASCAL. Unlike RISC
and assembly coding, this high-level
language will require lots of robot pro-
gram storage and thousands of lines of
code for a final program. (The government
is attempting to standardize its software
operations by requiring most scientific
work to be done in ADA. This is certainly
a pragmatic, if not ideal, approach!)

The agency’s robot “helper” will com:
municate with astronauts using verba
commands and replies. Years of researct
already have gone into this command anc
response-control technology, because o
work on devices to aid the disabled. I
seems this is one case in which existing
technology will contribute to a space proj
ect, instead of vice versa.

1:12)
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FOr news editing, on-air, or N the production studio, Otan has exactly #ihe equipment
and features 1o fit any application, or budget.

When you are ready for a mullitrack recorder, you can choose from our BQIE MKITI/A,
MKIIB, MTR-10, or the MX-70 with 8 or 16 tracks Need a Z-rack’” Choose our famous
‘workhorse” MX5050 Bl MKIIZ, or the brand new MX-55! Looking for icp-end performance”?
The MTR-10 has all the fealures you need o siay ahead i the compelitive wornd of broadcast,
We also offer three maodels of our CTIV-10 cart machine, and 1t yours 1s an automated radio
station, cur ARS-1000 reproducer 1s the most popular in the world

SO you see, whalever you need for today, or for the future, Olan can provide 1t rom a
complete line of high quality, ultra-reliable tape recorders. Call your nearest Olar
dealer today, or contact Otari at (15) 345000 for lechnology You Can Trust”
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More about modems

By Gerry Kaufhold

A modem transaction consists of
establishing a connection on the PSTN
{Public Switched Telephone Network) and
passing tones back and forth. Modem
users often seek the highest possible
throughput, because the faster the infor-
mation can be exchanged, the shorter the
duration of the phone call and the lower
the cost.

Taking a byte out of AFSK

The Bell 103 standard defines 300b/s as
the maximum amount of digital data that
can be transmitted using the 1,170/
2,125Hz frequencies for full-duplex opera-
tion. This means that there is a duration
of approximately 3ms for each bit. The
analog filters used to detect the tones must
be fast enough to capture a tone in about
Ims for practical operation.

One way to move eight digital bits
through a modem would be to use the car-
rier as the “steady-state” position between
the transmission of each bit of informa-
tion. For example, the receiver might start
looking for 1,i70Hz as the carrier, decode
a digital 1 for 1,270Hz, then wait for
1,170Hz to signal that another bit is on the
way. (See Figure 1, top.) This method is
known as return-to-zero (RZ) binary
coding. If the steady-state condition be-
tween each bit of information can be
eliminated, throughput will almost double.

Non-return to zero

An elegant technique, which uses the
relative timing between each bit to
eliminate returning to the steady state, is
called non-return to zero (NRZ) coding.
(See Figure 1, bottom.)

Upon making connection, the originat-
ing unit sends its 1,170Hz carrier tone. The
answering unit responds with its 2,125Hz
carrier tone. When the originator is ready
to send a byte, it changes frequency to
1,070Hz, digital zero.

The receiver senses the zero and starts
a timer that counts a predetermined
length of time (about 4.5ms). The
originator holds the frequency at 1,070Hz
for the 3ms prescribed by Bell 103. This
initial zero is called the start bit, and the

Kaufheld is a market development engineer for SGS-
Thomson Microelectronics, Phoenix, AZ.
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Figure 1. A comparison of RZ and NRZ formats.

3ms duration is the bit time. At the end
of the start bit, the transmitter sends the
appropriate frequency for the first bit of
the byte to be transmitted.

Halfway through the 3ms of the bit time,
the receiver's 4.5ms counter times out,
and the receiver decodes the binary value
of the present bit. The receiver is now
synchronized to the mid-point of each bit
coming in from the transmitter, and sets
its internal timer for 3ms. The rest of the
byte is transferred, with the receiver
decoding each bit during the middle of its
bit time.

After the final bit has been transferred,
the transmitter sends a digital one as the
stop bit. The receiver verifies that exact-
ly one start bit, eight databits and one stop
bit were received, and waits for the next
start bit to occur.

Notice that the stop bit is always a digital
one {mark), the start bit is always a digital
zero (space), and their bit times are slightly
longer than data. This assures the receiver
that it always will catch the change from
stop bit to start bit.

1,200-baud modems
To obtain data throughput rates of
1,200b/s, a modification is made to the
full-duplex 300-baud modem protocol. A
frequency of 2,100Hz is used as both the
initial carrier tone, and to signify digital

www americanradiohistorv com

one. A frequency of 1,300Hz is used for
digital zero. The document that defines
1,200-baud modem operation is Bell 212A,

Because of the high rate of modulation,
more bandwidth is required for each tone,
so the 1,200-baud modems can com-
municate at the higher data rate in one
direction only. The answering modem
sends back a continuous low-frequency
tone at 390Hz to verify that the modems
still are connected. In modern modems
this 390Hz tone is AFSK-modulated to pro
vide a 75-baud data path for status infor
mation and error-correction schemes.

When the originating modem is finishec
transmitting, it automatically switche:
back to a receiver mode, outputting a car
rier tone at about 390Hz while listening
for the answering modem to transmit it:
reply.

Because of the number of different com
munications rates, whenever a moden
answers an incoming call, it “listens” fo
the first frequency and adjusts its interna
timing generator to match the com
munications protocol of the originatin;
modem.

In a future column, we'll discus
modems that operate up to 9,600 bauw
over the PSTN.
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Orban’s experience — more stations are on the air
in stereo with Orban TV Stereo Generators than all other
makes combined!

The Orban 8185A second-generation TV Stereo
Generator has performance specs and features that meet
or exceed those of every other generator on the market
in all significant parameters.

And installation and setup can’'t be easier — typical
setup time is less than one hour! You'll need your RF
Spectrum Analyzer, composite demod, audio oscillator,
and oscilloscope. Nothing else.

The Orban 8182A OPTIMOD-TV® Audio
Processor — the standard of the industry for both stereo
and mono. It's used by more than 80% of the stereo TV
stations because it sounds better than other choices —
even where another make of stereo generator is installed.

OPTIMOD-TV provides complete audio processing
to give your station a natural and pleasant sound that
is easy to listen to. And users tell us that our Automatic
Loudness Controller eliminates viewer complaints of
excessively loud commercials.

The Orban 275A Automatic Stereo Synthesizer
makes your station “all stereo” when desired. Its remote
control interface permits you to easily and automatically
put the 275A into “bypass mode” for stereo program
feeds. For operational convenience, the 275A’s automatic
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“recognition circuit will direct the unit to synthesize

mono audio and to pass stereo through unchanged.
And the Auto Polarity Corrector will ensure that you'll
never transmit out-of-phase stereo audio to your mono
recejvers.

Ready to deliver. We're ready when you are. Tell us
your date. We'll meet it. We have units ready to deliver
almost anytime.

A word about transmitter jnterfacing. In the
early days of TV stereo, there wfis much concern about
transmitter plants needing comp ex modification to
adequately pass stereo.

Experience has proven othervise. Most exciters can
be easily modified to accept a composite input. With no
further modifications, the resultihg transmission usually
meets BTSC stereo specifications. (You may need a more
careful evaluation if you need S.IJLP and/or PRO.) Further
improvements can be implemented as time and budget
permit.

Call us for brochures; ask questions — about TV
Stereo or the Orban Stereo Telewision System, or to find
out which Orban TV Broadcast Fepresentative serves
you.

Use our toll-free number: (800) 227-4498 (except
Canada, CA, AK, HI).

orban

Orban Associates
645 Bryant Street, San Francisco, CA 94107 USA

Telex 17-1480

FAX (415) 957-1070

Telephone (415) 957-1067 or (800) 227-4498

® OPTIMOD-TV is a registered trademark of Orban Associates Inc,

North American Representatives: CT, MA. ME, NH, NJ, NY, Rl, VT: DLE (508) 947-6801; DC. DE, MD. Eastern PA: Bradley Broadcast Sales (301) 948-0650;
NC, SC, VA, WV: EME/Broadcast Services (919) 869-3335; Southern M, Ol1, Western PA: Hy James (313) 471-0027; 1L, IN, MO: International Broadcast Co.
(314) 334-9443; KS: Midwest Communications Corp. (913) 469-6810; KY. MS, IN, AR, LA: Orban (800) 227-4498; AL, FL. GA: Midwest Communications
Corp. (303) 592-5355; IA, Northern MI, MN, NE. ND. SD, WI: Todd Communications {(612) 941-0556; AZ, CO. NM, OK, TX, UT: Dyma Engineering
(800) 222-3962; Southern CA. Southern NV: Com Logic (818) 991-75006; Northern CA, Northern NV: Advanced Marketing (415) 365-3944, Orban (415) 957-
1067; AK, HI. ID. MT. OR. WA. WY: NORCOM (503) 632-7488; Canada. M.S.C. Electronics Ltd., Ontario & Atlantic (416) 731-9500, Quebec (514) 387-7348.

Western {204) 885-5471.
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Maintaining your
computer

By Brad Dick,
radio technical editor

Computers continue to expand into new
areas within the broadcast station. It's now
common to find computers used in almost
every department, from traffic to account-
ing to engineering. Although the ma-
chines are basically reliable, there is one
computer component where trouble may
just be waiting to happen — the hard disk.

Replace or repair

In the strictest sense, hard disk drives
dom't require preventive maintenance.
Hard drives are sealed and have no
user-serviceable components. A hard disk
may give years of trouble-free service, but
when it does fail the results can be
disastrous. If you are responsible for your
station’s computers, implementing some
of the following procedures may help pre-
vent such failures.

Repair may run one-
third to one-half the
cost of a new drive.

If the hard disk does finally quit, the
only alternatives are to send it to a repair
depot or junk it. Which step you take
depends on the drive’s age. If the drive is
several years old, | recommend it be
replaced. There are a couple of reasons
for this.

The cost of hard drives today is quite
reasonable. A new 20Mbyte drive can cost
as little as $200. Repair will typically run
from one-third to one-half the cost of a
new drive. Although a repaired drive may
provide you with several more years of
service, its MTBF may not be as great as
a new one.

There are other advantages in simply
replacing the defective drive. First, a new
drive contains factory-fresh components.
The mechanical systems are not worn and
should last longer than those in a recon-
ditioned drive. Second, replacing the drive
allows you to increase the computer’s
storage capacity. As today's programs get
larger, additional disk storage becomes an
important factor. Finally, a new drive will
most certainly provide faster access times.
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If a drive is more than four years old, it
probably has an access time around 65ms.
A new drive may cut that time by half or
more. If the staff is using disk-intensive
programs, the faster access times will be
appreciated greatly.

Early warning signs

Most of today’s operators have never en-
countered hard disk failures. This is due
in part to the relatively low number of
hours many systems have been used.
However, failures will become more com-
mon as the equipment ages. Unfortunate-
ly, after a problem develops, it may be too
late to salvage the data stored on the disk.
The best advice for preventing problems
is to look for some early warning signals
and back up your data often.

Although it's possible for a hard disk to
crash without warning, there are often
several signs that problems are in the off-
ing. Learning to recognize these indicators
may prevent the loss of valuable data.

The computer’s disk operating system
{DOS) will often tell you when an error has
occurred. The error message may be: Boof
failure, Sector not found, Bad sector error,
General failure reading drive and Abort,
Retry, Ignore. Sometimes you'll be able to
repeat the command or boot from a flop-
py and recover. It’s also possible that once
these messages appear it’s already too late
to salvage any data stored on the drive.

Look for early
warning signs and
back up your data

often.

One easy-to-recognize sign of potential
problems is a drive that has to read
repeatedly a sector or track o get valid
data. The drive also may take longer than
usual to retrieve information.

Listen to the drive. When a drive is
searching for data, you can hear the servo
mechanism moving the heads back and
forth across the tracks. If the data detected
by the heads is invalid, the search-and-
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read process is repeated many times. The
sound made by the servo mechanism is, .
therefore, repeated every time the search .
process takes place. If you notice this
repeating sound, it’s time to take action. .

Listen to the drive.

Mechanical wear is a common cause of
lost data and hard disk failure. Over time,
the mechanics of the read/write heads
develop slippage. Parts that were precise-
ly aligned when the disk was new begin
to lose alignment. As a result, the sector
header IDs and the data begin to drift
away from each other. Although the drive:
is told where to go for the data (header
ID}, the data may not be precisely located
there. The drive interprets any missing or
incorrect data as invalid and an error
message is sent to DOS. The operating,
system then tells the servo to try again.
The result is that either the head searches
repeatedly until it finally skews or slips to
just the right spot to recover the data or
the error message is triggered.

Software solution

One way to help prevent this type of
problem from occurring is to remove anc
then reload all of your software. If you've
ever tried to back up a 20Mbyte drive on
to floppy disks, you realize what a time
consuming task this is. It's not likely tha
the typical broadcast station compute;
user is going to go through the hassle
Although this process updates the data, i
does nothing to prevent the failure of thy
drive’s original servo information (low
level format). .

It’s possible to perform a low-level fol
mat without destroying all of your dats
Software is available that will perform thj
task along with a variety of other useft
chores, We'll discuss the use of softwar
maintenance programs next month.

Acknowledgment: Appreciation is expressed to Ger
Senecal, technical support technician at Gibson Researc
LaGadena Hill, GA, for his help with this article.] 2T =
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On being a leader

By Brad Dick,
radio technical editor

Jim was elated as he told his wife about
his promotion to chief engineer. He had
worked hard at the station for several
years and saw the new job as his reward.
His 5-yvear-old son was listening to the con-
versation. After a time, he asked, “Does
this mean you dor't have to fix things now,
Dad?” “Not exactly,” his father replied.
“Now my problems will be with people,
not equipment.” Little did Jim realize the
significance of his statement.

As a leader of a group of people, he will
be faced with resolving software (people)
problems rather than hardware (equip-
ment) problems. It goes without saying
that he will no longer be able to apply the
time-tested repair techniques of hitting,
kicking or dropping the defective device.

The jubilation of acquiring a leadership
title such as supervisor, chief engineer or
manager often turns to disappointment.
This is especially the case when someone
who has spent years training on technical
issues suddenly becomes responsible for
people. The most proficient maintenance
engineer can make a lousy chief engineer.
Technical training alone does not equip
you to be a good leader.

Born leaders

The adage, “Leaders are born, not
made” is simply not true. Historically,
leadership was based on social class. Posi-
tions of leadership often were vested
within families. Such divisions made it
almost impossible for just anyone to
become a leader. Although upbringing
and environment may affect how easily
a person handles the change, there is
nothing to prevent you or anyone else
from becoming a leader.

Social research verifies that birth char-
acteristics have little to do with whether
you become a leader. What does make a
difference is whether you can help others
satisfy their own needs.

The hierarchy of needs

Figure 1 depicts a hierarchy of the five
levels of human needs. A pyramid is used
to represent a hierarchical relationship
among these needs. This concept was
presented by psychologist Abraham
Maslow in 1943. Let’s look more closely
at the basic human needs he identified.
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Level-one needs are the most important
because they must be satisfied before a
person will be motivated to satisfy the
next level. These needs are physical in
nature and include food, shelter, water, air,
even sex. This level als¢ includes an ade-
quate salary. These needs are satisfied for
perhaps 95% of the U.S. population.

4

{EeTeEmiEGO NEEDS.

/ % :
/ ACCPTANCE/SOCIAL HEXTIS: \
P 2

SAFETY & SECURITY-NEEDS
3 £ 1
: FHYSICAL NEEDE ‘

Figure 1. Maslow's pyramid symbolizes five
levels or kinds of human needs. Human
behavior is based on efforts to satisfy these
needs.

Level-two needs concern a person’s safe-
ty and security. This includes such things
as a home, job security, life insurance and
tenure. This need level is met for 70% to
75% of the country’s population. It's im-
portant to recognize that level-one and
level-two needs are met primarily through
company policy. As such, the leader has
little control over these areas.

Today's workers are concerned with
satisfying the needs in levels three, four
and five. Level-three needs are socially
based and include friendship, family,
belonging to a group, associations, hobbies
and recreation. These needs are satisfied
for only 40% to 45% of our population.

Level four, which addresses self esteem
or ego needs, embodies the need for
achievement, competition, challenge,
power, status or prestige and awards.
Perhaps 15% to 20% of the work force
sees these needs as being met. An effec-
tive leader helps the staff meet level-three
and level-four needs.

The pyramid's peak, level five, repre-
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sents needs such as self-fuifillment, a feel-
ing of contentment, of having arrived or
being free. A mere 5% of the work force
reaches this level.

Outside fulfillment

Unfortunately, the workplace does not
always provide opportunities for workers
to satisfy the needs of levels three, four
and five. This is especially the case in
lower-level positions. Rigidly defined or
routine jobs and areas in which the tasks
are totally controlled restrict the ability of
the worker to satisfy these needs.

Workers who are unable to satisfy level-
three, -four and -five needs on the job will
seek those opportunities outside the
workplace. Social interaction (level three),
achievement (level four} and seli-
fulfillment (level five) needs can be met
outside the job. Hobbies, sports activities
and social clubs provide organized struc-
tures that allow a person to satisfy these
needs. ,

You might assume that it would be an
advantage for employees to satisfy their
needs outside the workplace. However,
those who do will be underachievers at
work, expending just enough energy tc
keep their jobs and receive their pay
which they will use for the things tha
meet their particular needs.

Most jobs today satisfy the human need:
in levels one and two. Minimum-wage law:
take care of the money issue (level cne)
and unions protect workers from being
fired (level two). This means that trying
to affect employees through the first twe
levels of needs is seldom effective. ‘

Effective leadership

One problem with the discussion ¢
motivational theories is that it's difficul
to visualize them in practice. However, ur
derstanding the basic theory is only th;
first step. Over the next few months, we
develop some specific tools you can us
to become a more eftective leader. i

For those of you not yet in leadersh:
positions, stay tuned. Career developmer
depends, in part, upon your bein
prepared for advancement.

If you have some interesting example
of good or bad leadership, why not shar
themn with BE readers? -1
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Debate continues
on licensing issue

By Bob Van Buhler

The 1989 winter meeting of the
Michigan Association of Broadcasters
(MAB) in Lansing, MI, was the setting for
discussion of industry standards and the
professional licensing of broadcast
engineers. Vice president, Bob Van Buhler,
joined in a panel discussion titled, “Is a
Broadcast Engineer Really an Engineer?,”
which was presented jointly by the
Michigan SBE chapters and the MAB.

Other panelists included professional
engineers John FX. Brown and Harry Ball
and engineering consultant Harold E.
Munn. Brown, who chairs an Association
of Federal Communications Consulting
Engineers (AFCCE) committee studying
the issue, presented a viewpoint similar to
that contained in a report by Dane
Ericksen, SBE director. (See last month's
“SBE Update” for a review of Ericksen’s
report.)

Ball, Michigan's executive vice president
of the National Society of Professional
Engineers (NSPE), adopted a hard-line ap-
proach. He suggested that NSPE's position
was that broadcast engineers are not en-
titled to use the title of engineer unless
licensed by their particular state’'s board
of licensing. Further discussion seemed to
indicate that the NSPE’s interest is in pro-
tecting the title of professional engineer,
rather than prohibiting the use of the term
broadcast engineer.

Munn suggested that it is time for broad-
cast engineers to abandon the title of chief
engineer for something more descriptive.
Such a title might be technician, chief
operator or technical director. Because the
FCC never licensed engineers, Munn said,
it would be inappropriate for it to pre-empt
state licensing of engineers in any area.
He said it is more important that states not
pre-empt federal prerogatives with regard
to licensing radio operators, supervisors
and technical managers.

Van Buhler reviewed the society’s cur-
rent position. The SBE viewpoint is that
broadcast engineers have a right to sup-
ply their services to broadcast entities in
light of current industry customs. This
would apply whether it involves working
for a private employer or as an indepen-

Van Buhier is chief engineer for WBAL-AM and WIYY-FM,
Baltimore.
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dent contractor. He also confirmed SBE’s
opinion that broadcast engineers are en-
titled to use the traditional job titles
associated with their work. This position
also recognizes the prerogatives of PEs
who are consulting engineers, and it
discourages ambiguities in titles that in-
fringe upon these areas. Van Buhler noted
that the society’s adoption of the title of
professional broadcast engineer for its
20-year certification appears to have been
particularly irritating to the NSPE's
membership.

Van Buhler suggested that the issues
would more appropriately be addressed by
direct discussion between the groups in-
volved, rather than adopting confronta-
tional strategies that harden viewpoints
and polarize positions. SBE delegates have
addressed the issue of industry standards
and professional licensing at several SBE
regional conventions and state meetings.
Because of clear differences as to what
constitutes effective action and ap-
propriate response, the society’s efforts are
being conducted separately from those of
the National Association of Radio and
Telecommunications Engineers (NARTE).

Bring your spouse

SBE national convention and Broad-
cast Engineering conference attendees
are invited to bring their spouses to help
celebrate the society’s 25th anniversary.
A gala Saturday evening event is planned.

In keeping with the convention's enter-
tainment theme of Kansas City-style jazz,
live music will follow the Saturday night
dinner. Registration forms will be mailed
in July. Payment may be made by check,
Visa or MasterCard. Don't miss the ex-
citing 1989 SBE national convention.

Executive committee action

Last month, space did not permit print-
ing all of the executive committee’s ten-
tative policy statement on the professional
licensing of broadcast engineers. The re-
mainder of that policy follows:
¢ The ethical broadcast engineer operates
with care and recognizes and respects the
expertise of the structural, mechanical,
electrical engineer and the architect,
Broadcast engineers do not imply
knowledge or skill in these areas by vir-
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tue of their activities as broadcast
engineers. They make no such claim of ex-
pertise in these areas, directly or indirectly,
unless licensed to do so by the proper state
agency.

* The SBE does not encourage the use of
the term consulting engineer or engineer-
ing consultant by personnel other than
licensed professional engineers.

* The terms broadcast technologist,
broadcast engineer, senior broadcast
engineer and professional broadcast
engineer are the various levels of certifica-
tion employed in the SBE-sponsored cer-
tification program. These terms are in no
way intended to imply competence in
other disciplines, and they may not be
used by SBE members or other certified
personnel to represent themselves as cer-
tified or licensed professional engineers.
* There is ample precedent for use of the
term broadcast engineer by qualified per-
sonnel engaging in the work described.
The industry itself has long used the term
engineer to describe broadcast operating,
maintenance and technical management
personnel. This practice is reinforced by
the use of the term engineer in other
fields, to describe those who are proper-
ly versed in the design, construction and
use of engines, machines and other
technical apparatus.

The SBE’s tentative policy statement
and Ericksen's conclusions will he dis-
cussed at the next meeting of the board
of directors, to be held in conjunction with
the NAB convention. A final policy state-
ment will be completed at that meeting.

Comments on this issue should be ad-
dressed to professional licensing in care
of the SBE national office, P.O. Box 20450,
Indianapolis, IN 46220. Or contact Dane .
Ericksen, PE., Hammett & Edison, PO.
Box 280068, San Francisco, CA
94128-0068, 415-342-5200.

B
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The HR600+ is-an extremely high-resolution TBC
which has a list price of just $5,950.00 U.S.

With over 600 lines of resolution and 7.5 MHz bandwidth,
the HR600 + is the bestin the industry.

The HR600 + time base corrects and transcodes between:
True Component —
U-matic and U-matic SP (Y/688. 7 pin)
Betacam, Betacam SP and Mil (Y/RY/BY, 12 pin)
S-VHS and ED Beta (Y/C, 4 pin)
Composite —
12" and 34" VCRs (BNC)

Digital effects option —
posterization, sepia, mosaic

See our products at:
Convergence #1773
Pinnacle #3801

Grass Valley #4130 and
Datra #3948 Booths at NAB
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When it comes to evaluating
your picture, you need the whole
truth and nothing but. Monitors
that show you just what you're
producing. With all its beauty
and all its flaws —down to the
tiniest bit of noise or artifact.

You need SONY broadcast
monitors. The 19-inch BVM-1910,
or a 13-inch monitor, the BVM-
1310 or the BVM-1315. They
bring you the best possible re-
production of the actual signal.
The most faithful and detailed.

Because they offer the high-
est resolution in their category,
even at high output levels. With
the BVM-1910, for example, you
getafull 900 TV lines.

Add to that the best conver-
gence and geometry you can
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and nothing but

find in a broadcast monitor. Plus
excellent uniformity and rock-
solid color stability.
All of which we achieve by
manufacturing our own CRTs.
And these monitors offer
the most advanced auto-setup

option available. You can even
analyze and set up other non-
auto-setup monitors.

SONY.

But don't take our oath for
it. See the BVM-1910, BVM-1310
and BVM-1315 yourself. Contact
your Sony Broadcast Sales Engi-
neer. Or call (800) 635-SONY.

Sony Communications Products Cormpany, 1600 Queen
Anne Road, Teaneck, NJ 07666. © 1989 Sony Corporation
of America. Sony is a registered trademark of Sony.

BROADCAST PRODUCTS
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NAB Engineering
Conference

The 1989 NAB Engineering Conference
and Exhibition opens this month in Las
Vegas, NV. As always, the show will be so
big that you won't get to see everything.
It's a cinch that you won'’t be able to make
it to all the exhibits or to all the engineer-
ing sessions in the amount of time availa-
ble. However, with a bit of advance plan-
ning, you can cram a lot more floor and
session time into your stay.

To help you allot your time efficiently,
BE has compiled the following condensed
version of the Engineering Conference
schedule. Use it to identify the sessions
you want to attend. If you find that it will
be impossible to make it to all the sessions
you'd like to, you may want to use the old
schooldays practice of borrowing notes.
Ask a friend to work out a plan with you
to trade session attendance. You cover one
session while your friend attends another.
Meet later to compare notes. Cassette
tapes and the “NAB Proceedings” also will
be available. These can be important tools
in the effort to collect as much useful in-
formation as possible.

Radio sessions
Digital Audio and Radio Systems
Friday, April 28
8:30 am-12:05 p.m.

1. “Digital Audio Interfacing Standards,’
Skip Pizzi, National Public Radio.

2. “Digital Audio Measurement System for
System One,” Dr. Richard Cabot, Audio
Precision.

3. “The CD Player in the Broadcast En-
vironment: A Proprietary Cartridge
System,” Hiroyuki Ukita and Laura J.
Tyson, Denon America.

4. “Planning a Digital Production Studio,”
Frank McCoy, WGCI-AM/FM.

5. “Digital Audio for Links and Subcar-
riers,” Harold R. Walker, Pegasus Data
Systems.

6. “Completely Digital FM Broadcast
System,” Robert Zavrel, Digital RF
Solutions.

7. “New Digital Sound Broadcasting
Modulation System for Terrestrial and
Satellite Use in the 1GHz Range,” Dietmar
Kopitz, European Broadcasting Union.
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FM Improvement
Friday, April 28
1:30 p.m.-4:40 p.m.

1. “FCC FM Regulatory/Technical Actions,’
James E. McNally, Mass Media Bureau,
FCC.

2. “FM Stereo Separation Vs. Receiver
Blend,” Thomas Keller, Broadcast
Technology Partners.

3. “High-Powered Synchronous FM
Boosters,” Martin Hadford, RF Specialties.
4. *Optimum Bandwidth for FM Transmis-
sion,” Edward Anthony, Broadcast
Electronics.

5. “NRSC FM Subcommittee Report,”
Wesley Whiddon, Group W Radio.

6. “FM Directional Antennas,” John Kean,
Moffett, Larson and Johnson.

7. “NTIA Irregular Terrain Propagation
Study,” Elden Haakinson, NTIA, Depart-
ment of Commerce.

Radio Engineering
Saturday, April 29
8:45 am.-11:55 am.

1. “FCC Remote-Control Policy: An Up-
date,” James E. McNally, Mass Media
Bureau, FCC.

2. “Consolidating AM and FM Transmitter
Sites”” Ron Nott, Cortana.

3. “Determination of the CP Gain of Side-
mount CP-FM Antennas,” A.R. Mahnad,
Jampro Antennas.

4. “Real World Maintenance,” Gary Smith,
Sun Mountain Engineering.

5. “NAB Test CD,” Stan Salek, NAB.

6. “Diplexing AM Antennas,” Tom King,
Kintronics Laboratories.

7. “Automated Maintenance Testing,’
Michael Callaghan, KISS-AM/FM.

AM Systems Engineering
Sunday, April 30
8:30 a.m.-11:50 a.m.

1. “Overview of FCC AM Actions,” Alex D.

Felker, Mass Media Bureau, FCC.
2. “Progress Report on NAB AM Improve-
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ment,” Michael Rau, NAB.

3. “Low-Profile AM Antenna System,” Dick
Adler, Laurence Livermore Laboratories.
4. “Low-Profile Anti-Skywave Antenna,’
Basil E Pinzone, Pinzone Communications
Products.

5. “Alternate Production of Groundwave
by Structures of Inherently Low Skywave
Potential,” Timothy C. Cutforth, Vir James
PC.

6. “AM Directional Antenna Tuning, New
Methodology, New Tools,” Edward A.
Schober, Radiotechniques Engineering.
7. “"AM Diplexer Design: Q-Matching
Technique,” Jerry M. Westherg, Westberg

Consulting.
8. “The Splatter Monitor and Spectrum
Analyzer — A Comparison of Field

Measurements,” John P Bisset, Delta
Electronics.

Radio Production and Audio
Processing

Monday, May 1

1:30 p.m.-4:40 p.m.

1. “Broadcast Applications for Voice-
Activated Microphones,” Michael Pet-
tersen, Shure Brothers.
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