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your old routing
switcher?

pro-bel, The Solutions Gompany,
has the answer to your expansion dilemmas. It
doesn’t matter whose routing switcher you have,
or even whether you use several different ones. .

Our vast experience in systems engineering and interfaces enables us to create a
system for your facility that extends the life of your existing hardware. You can then
expand or add only the matrices you need such as serial digital video, AES digital audio, I
analog video, analog audio, or RS422 data, and control it all with the sophisticated and
user friendly Pro-Bel control system. Our unique “tie line” software automatically
facilitates digital to analog, and analog to digital path seeking in the system. You can

| even use your old control panels or add state-of-the-art touch screen control. Call us
for more details or a system evaluation and quotation.

4480 North Shallowford Rd. Telephone: (404) 396-1971
Dunwoody, GA 30338-6410 Fax: (404) 396-0595

e Atlanta e San Francisco ¢ Boston ¢ Orlando and growing!
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POST-PRODUCTION

The Matrox Studio system is being used world-
wide, by a quickly growing list of professionals,
in all facets of the video production industry. It's
configurable and expandable to meet the most
demanding editing needs. A non-linear option, in
development, further enhances the versatility of
Matrox Studio. If you are looking for an afford-
able, state-of-the-art video production suite,
CALL US.

1-800-361-4903 MATROX ®

tel.: {(514) 685-2630
fax: {(514) 685-2853 \
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Remote Production THIS MONTH...

Special Report:

Radio and TV stations often rely on remote . .

broadcasts to highlight their visibility within 22 Lightning Safety for ENG Crews .

their communities. Originating these broad- By Ralph Markson, Airborne Research Associates

casts usually falls upon the backs of engineers. Broadcast personnel can be prime targets for lightning strikes during remotes.

This month’s issue provides insight into how
remote broadcasting can be made easierand  3()  Building ENG Microwave Links
more reliable. By Marvin Born, WBNS-TV

How one station gathers the news.

DEPARTMENTS: 38 Telephone Talk Technology for TV
i : By Elaine Jones, Gentner Communications
8 FCC Update When you're talking telephones, talk TV is tougher than talk radio.
AM sterea standard selected
10 Strictly TV 44 Remote Power Systems
Digitaf signal specs By Paul Hines, Aggreko Inc.
12 M rement Sometimes you need more than batteries.
Cempimy Dision siaement
14 Production | 48 Live from Norway
Audin bagics By Jerry Walker and Richard Dean, World Broadcast News
16 Troubleshooting CBS covers the Winter Games.
Fower protection systcms
15 - Techaalogy Nova 56 Studio Videotape Recorders
Lhispiluy technolgy By Curtis Chan, Chan and Associates
72 Applied Technology Choosing the right format is no easy task.

Magni Signal Creator
80 New Products

62 1994 Industry Forecast
COLUMNS: By Brad Dick, editor

I feel like quoting Rush Limbaugh when he says, “See, I told you so.”

4 News

6 Editorial
86 Industry Briefs ON THE COVER: _ o
89 Classifieds Broadcasting the Winter Olympics requires detailed coordination, and crews
92 Advertiser's Index must often operate in some of the toughest environments. There is never a

second chance with this broadcast. Cover design by Stephanie Chiles. (Photos
courtesy of CBS Network.)
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Oll. Caticns. .
unbalanced pace—no pr S oee
Easily expandable, too: standard mic cable connects 554-0716 for more information.
up to 18 channels with almest any combination of Audiocom. So versatile, you'll have to fmc
our station, power supply or speaker components.  something besides your

Other unique features indude: voice- intercom system to T E E X
activated mics; independent channel Call lights worry about. 5

© 19492 Telex Communlcations, Inc. Shawen above: the US-2000 twe-shannel maia sation (one rack space high, half-space wide).
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International News

By Dawn Hightower,
senior associate editor

IBC to become an

annual event

At a meeting of the IBC Management
Committee, a decision was made to make
IBC an annual event.

A working party has been formed to
study the implications of this important
decision, and will report back to the Man-
agement Committee with recommenda-
tions regarding the wider issues.

Further informationregarding [BC 94 may
be obtained from the IBC Convention Of-
fice; telephone 44 071 240 3839; fax 44 071
497 3633.

Telcor to market
video compression

products

Telcor, anew international venture, has
been formed to manufacture and market
video compression products for broad-
castand related applications. Initial deliv-
eries begin the first quarter of this year.

Telcor is ajoint venture of Digital Vision
of Sweden and Vistek Electronics, Ltd. of
the United Kingdom. The company will be
headquartered in Sweden with sales and
marketing based in the United Kingdom.

Alamar expands

international reach

Alamar has equipped Telecolor, a pri-
vately owned TV broadcasting system in
Sicily, with two Alamar MC 2075 systems.
The Telecolor system consists of four 486/
SX 20MHz computers including two work-
ing with the MC 2075 systems, offering
centralized control of all record and play-
back devices and program sources. Each
of thecomputerized systems is subrouted
to the other so that the two channels can
alternately serve three programming
zones. All four computers aretied together
via ethernet. Each 2075 is equipped with
an Alamar MC-900 for log building and the
Media Manager information retrieval li-
brary database.

NTL and Pace form

digital partnership

NTL and Pace Micro Technology Ltd.,
two Britishcompanies, have announced a
partnership that will enable the two com-
panies to work together on digital TV re-
ceptionequipment. Mid-to-late 1994is the

4 Broadcast Engineering January 1994

target date tomanufacture the first units.

NTL will supply the video compression
technology and Pace will supply the de-
sign, manufacturing and worldwide distri-
bution capacity in the domestic market.

The move is important for the two com-
panies and for the future of digital TV
broadcasting. Satellite operators are plan-
ning to introduce direct-to-home digital
services in 1995. Their success will de-
pend on a plentiful supply of receiver-
decoder units at consumer prices.

This alliance will allow rapid entry into
the digital consumer market as the new
multichannel broadcasting formats are
introduced. Together, the companies plan
to develop a range of digital broadcast
receivers conforming to the MPEG-2 digi-
tal compression standard.

The partnership announcement follows
the appointment of both companiestothe
Steering Board of the Digital Video Broad-
casting (DVB) project, the new initiative of
the European Launch Group aimed at de-
fining a European standard for the future
of digital television by satellite, cable and
terrestrial methods. As aresult of aMemo-
randum of Understanding signed in Sep-
tember by 85 major broadcasters, equip-
ment makers, satellite and network opera-
tors and governments, all European digi-
tal TV standards agreed to under the DVB
project willbe based onthe MPEG-2 video
and audio compression standard.

Thomson-CSF and ABB
form THOMCAST

ABB has merged its broadcast manufac-
turing business with Thomson-CSF. The
business transfer included ABB’s high-
power transmitter manufacturing facility
inSwitzerland, its antenna and structures
facility in Germany, its tube production
facility in Switzerland and another factory
in Poland. The latter two facilities will
become part of the new broadcast group:
THOMCAST, a 100% owned subsidiary of
Thomson-CSF. The address is 1, rue de
I'Hautil/BP 150/78702 Conflans-Sainte-
Honorine/France; telephone 33 1 34 90 31
00; fax 33 1 34 90 30 00.

VOA considers sale of

Belize station

The Voice of America (VOA) will solicit
offers for the purchase of its broadcasting
facilities in Belize, Central America.

Last September, the VOA announced that
the Belize relay station will be closed in
order tomeet required budget limitations

Continued on page 77
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~ Incredible
1.5 lux
sensitivity
leaves those
- other guys in

the DARK ¢

— ————

Thanks to ULTRA-GAIN, the Z-ONE-C provides a TOTAL
GAIN OF 36 dB. This gives you 1 to 3 f-stops more sen-
sitivity than current professional CCD cameras anc yet
provides low ncise and high quality images. With this
added freedorr., you can now shoot police activities,
weddings, factory interiors, and other "available

light" only events with new confidence.

If you are looking for superb low light performance, L -
outstanding vid=o quality and advanced features such
as master gain cusfomization , multiple scene files, a
three position detail switch and computer interface
capability, then the Z-ONE-C is for you.

Call today, for the name of the dealer — —
nearest you, and see how the H
Z-ONE-C can tcke you ouf of the
dark ages. |

4-Scene files
Real-time auto white
CCD iris
Phantom Mic power

| High resclution ahd
sensitivity with 2/3
inch, 400.000 pixel
CCD witk micro-lens

A n
High pertormace )

750 TV lires of ' 700 Lines |
resolution, 62 dB | |
S$/N ratio and 8.0 at \
2000 lux sensitivity I

750 Lines

High Performance
600 TVL Viewfinder
with lateral, longitudinal
and rotation adjustments
plus a perpendicular

CERTIFICATE No.

Hitachi Denshi America, Ltd.

JMI-0062
180 9002/BS 5750P12
EN 29002
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Editorial

’Tis the season to
spend money

Yes, I know that the holiday season is supposed to be over,
but listen, readers. I come bearing good news. And after a

FII' "\.\'} ——
L4 | BuveeT |
| APPROVED
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long holiday, you can probably use some.

This month'’s issue provides a peek into the purchasing
plans for both radio and TV stations. The results are quite
encouraging. Not only are station equipment budgets higher
thanlast year, but there is greater optimism in the industry’s
overall health and future.

Although our research has shown overall growth for the
past two years, this year’s survey contains the most opti-
mistic news in some time.

Overall, equipment budgets for 1994 are an average 17%
higher than what was actually spent in 1993. Although this
year’s increases in equipment budgets for television are
still in the single-digit range, radio seems red hot with
buying plans.

Measured over all markets, radio equipment budgets are
41% higher than what was spent last year. Combine that
with last year’s increase of 14% and there is every reason to
believe that radio stations are back in business and ready
to buy.

I might not be so optimistic about the immediate financial
future of stations if this positive trend wasn’t reflected in
other areas of the survey. When asked if their equipment
budget was sufficient, almost 62% of the respondents re-
plied that it was. That’s up 6% from last year. Also, more readers are planning to
attend trade shows and training seminars than last year.

When asked to rate the overall state-of-the-industry, more readers replied that it
was better than last year and far fewer rated 1993 as worse than 1992.

There are still many tough issues ahead for the industry, but the benefits of a low
inflation rate and a healthier economy have finally trickled down to broadcasters. It’s
about time! Now they have money with which to build for the future.

Many exciting opportunities and changes are in store for stations in 1994. To take
advantage of them, you have to be informed. Rest assured that the engineers
(editors) at Broadcast Engineering magazine will help provide the solutions you need
fortoday’s problems and the information you need to successfully build for tomorrow’s
opportunities.

Brad Dick, editor

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

™o,

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

© 1992 AKG Acoustics, Inc. Orban is a registered tredemark of AKG Fcoustics, Inc.
AKG s a registered trademark of Akustische u. kino-Gerate Ges.m.b.H, Austia.

TRANSMISSION PROTECTION.

A L -_—sSss

Power spestral density at the 4000's output using “maximum peak
hold” measurement. {SkHz/div. horizontal: 10d8/div. verticd)

RF LIEITER

Sophisticated, Easy to Use

Orban eng,lneers tool\ years ta deveTop the complex
algorithms which permit the 4000 to protect inaudibly.
Yet, thev kept the front panel of tre 4000 clean, clear
and businesslike. The precision LED
displays indicate any action of the
compressor or HF limiter circuitry. The only
adjustments are for INPUT level and
QUTPUT level. The built-in tone generator
and test mode pe-mit rapid system setup
and alignment.

Orban Signature Quality.

The Transmission Limiter 4000 is one of a
family of reliable, quality Orban products
designed for demand 'ng broadcast
applications. Call your local Orban dealer
for a hands-on demorstration of the Orban Transmission
Limiter 4000—another breaktarough product from the
leaders n broadcast audio processing.

a division of AKG Acoustics, Inc.
1525 Alvarado Steeet, San Leandro, CA 94577 USA
Tel: (1) 5102351-3500  Fax: (1) 510/351-0500
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AM stereo standard
selected

By Harry C. Martin

On Oct. 25, 1993, the FCC selected the
Motorola C-QUAM system as the single
AM stereo transmitting standard for the
United States. The commission’s action
was a response to a law passed by Con-
gress in 1992 that required the adoption
of a single standard.

AM stereo was first authorized in 1982.
At that time, there were five competing
AM stereo technical systems, and the
FCC declined to select any of them as the
single nationwide standard. Although
market forces during the next 10 years
narrowed the field to two systems — the
Motorola C-QUAM and the Kahn System
— the lack of a single standard retarded
the development of AM stereo.

The National Association of Broadcast-
ers (NAB) and other industry groups sup-
ported the FCC’s proposal to name the
Motorola C-QUAM system as the national
standard.

Stations that have been transmitting
stereo programs using systems other than
C-QUAM will be permitted to continue
such operations for one year. The transi-
tion to a single standard should not be
difficult because receivers no longer are
being manufactured for any AM stereo
systems except C-QUAM.

Overnight ATS operations

Section 73.1500 of the FCC'’s rules per-
mits the use of an automatic transmis-
sion system (ATS) with remote monitor-
ing at times when there are no personnel
in the studio. Many broadcasters use all-
night answering services, convenience
stores, or the like, to monitor their sta-
tions during overnight ATS operations.

One complication is that the EBS rules
require that stations be capable, during
all hours of operation, of receiving and
responding to EBS activation signals.
However, the FCC now considers a sta-
tion to be in compliance if its monitoring
and control plan ensure that station per-
sonnel will respond to EBS activations
within five-to-10 minutes.

Stations using ATS on an overnight ba-
sis may, for instance, place an EBS moni-

Martin is an attorney with Reddy, Begley & Martin,
Washington, DC.

8 Broadcast Engineering January 1994

FCC Update

tor at the off-premises ATS control point
and make provision for the ATS duty op-
erator to immediately telephone station
personnel in the event of an EBS activa-
tion. Such personnel would have to go to
the station or otherwise respond to the
activation within five-to-10 minutes.

It is advisable that the specifics of any
such arrangement be set forth in a letter
and sent to the FCC’s EBS Branch (Room
720, 1919 M Street, N.W. Washington, DC,
20054).

Equipment performance
measurements and logging
As aresult of the sweeping deregulation
of radio in the 1980s, many of the FCC’s
rules regarding proofs-of-performance
and logging have been eliminated or
modified. However, some basic require-
ments remain, which are reviewed here.

Measurements

Section 73.1590 of the rules requires
AM, FM and TV stations to make equip-
ment performance measurements on
their main transmitters as follows:

» Upon installation of a new or replace-
ment main transmitter.

* Upon modification of an existing trans-
mitter.

* Upon installation of AM stereo trans-
mission equipment.

¢ Upon installation of FM or TV subcarri-
er or stereo transmission equipment.

* For AM stations, annually with not more
than 14 months between measurements.
® When required by other FCC rules or
the station license.

Section 73.1590(b) prescribes the meth-
ods for radio and TV stations to measure
spurious and harmonic emissions. Sec-
tion 73.1590(c) specifies how TV stations
must measure visual equipment perfor-
mance. Section 73.1590(d) requires that
licensees retain a report, including the
data and a description of the equipment
and procedure used for the measure-
ments. The reports must be signed and
dated by the qualified person making the
measurements and must be kept on file at
the transmitter or remote-control point
for two years.

Section 73.61 requires directional AM

WA eada@ricantadicohiston /. con s

stations to take field measurements at
the monitoring point locations specified
in their licenses as often as necessary to
ensure that the values specified in the
station’s license are not exceeded.

Directional AM stations without ap-
proved sampling systems must make such
measurements once each calendar quar-
ter at intervals not exceeding 120 days. A
“partial” proof-of-performance, consist-
ing of at at least 10 field-strength mea-
surements made on each of the station’s
radials, must be made whenever the lic-
ensee has reason to believe that the radi-
ated field may be exceeding the limits
within which the station was most re-
cently authorized to operate. The meth-
odology for conducting AM partial proofs
is set forth in Section 73.154 of the rules.

Logging. Only a minimum amount of
information must berecorded on the FCC-
required station log:
* The receipt or transmission of EBS tests
or alerts. ‘
® Records of any malfunction of antenna
lights, including the time such malfunc-
tion was reported to the FAA, and the
time repairs were completed.
* Arecord of the time, date and nature of
repairs to the transmission system, in-
cluding indications of parameters before
and after the repairs.
* Other records specifically required by
the FCC or an individual station’s license.
* Readings of transmitter parameters if
required on the station license or FCC
rules (e.g., those required for directional
AM stations not having a typed-approved
sampling system).

* Station logs are required to be kept for
two years.

Date iinﬁ

‘On' Feb. 1, 1994, annual ownership -
reports (or mershlp certifications)
are due for all radic-and TV stations
licensed to communities in Arkansas,
Kansag, Mississippl, Nebraska, Mew
Jersey, New?’arkandﬂk{ahom Now
Jersey and New York TV stations and
Wyoming LPTVs also must file their
re:newﬂs by Feb. 1.
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Right on the heels of its Emmy Award-winning digital signal processing video cameras and the
only uncompressed half-inch component digital VTRs, Panasonic Broadcast & Television Systems
Company extends the digital video domain still further with the first and only digital processing monitor.

Don't confuse the AT-H1905D with analog monitors using outboard or plug-in I-to-A converters.
With the AT-H1905D, the most demanding broadcast, production and post-production facilities can see
what the digital picture really looks like on a 10-bit digital monitor that delivers superior horizontal
resolution and color separation.

To complement the monitor's outstanding digital picture performance, operaticnal features for
the AT-H1905D include intelligent microprocessor-controlied on-screen display of set-up data and an
infrared wireless/wired remote control unit.

Everyone is touting the benefits of digital for video. Now, with Panasonic, you can finally see

what you're getting. P anasonic

Broadcast & Television Systems Company

ANOTHER FIRST FROM
THE LEADER IN DIGITAL VIDEO.

AT-H1905D
The ndustry's
First All-Digital
Signal Processing
Video Monitor

The AT-H19050 accepts
four types of direct inputs:
serial composite; serial
componen; paralie!
composite and parallel
component, as well as
component and composite
analog. It features pulse-
cross functions, error
detection and handling
(EDH) check on the serial
interface, and options like a
PAL decoder and auto
set-up kit to adjust color
temperature automatically.
Adaptive Y/C separation via
the 5-line digital comb filters
reduce dof interference and
cross-color distortion. Rock
solid chrominance signal
processing and high
resolution is the result of
digital processing.

Rl /{
a N

Fanawesiic
For more information call:
1-800-528-8601 {Upon request,
enter product code 19) POWER  IVERLUAD =
One Panasonic Way, -on 206 © VDEMPYTS z mova il — 8 — 8 -— 8
Secaucus, NJ 07094 . i adl . - PMASE  CHEOMA BRIGHTNESE CONTRAST AUTOSETUP
BDHIALT . . ‘ .
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Digital video
Parallel signal specs

By Curtis Chan

In the last few years, a couple of new
phrases have been added to the broad-
cast vernacular: bit parallel digital inter-
face and serial digital interface. These
terms refer to popular interface schemes
that are associated with the D-1 and D-2
standards. During the next few months
we'll discuss some of the details within

Chan is principal of Chan and Associates, a marketing
consulting service for audio, broadcast and post-
production, Fullerton, CA.
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Strictly TV

these interfaces to give you a better un-
derstanding of how they operate.

Part 1 begins with the component video
signal 4:2:2 bit parallel digital interface
(ANSI/SMPTE 125M-1992). The standard
defines an interface for system M (525/
60) digital TV equipment based on CCIR
Recommendation 601. The earlier RP-
125 specification has evolved to include
10-bit accuracy.

The video signal is transmitted at the
4:2:2 family level of CCIR 601. The lumi-

ww.americanradiohistons.com

nance sampling frequency is equal to
13.5MHz and each of the color-difference
sampling frequencies is equalto 6.75MHz.
Provisions have been made to convey
signals at either 8 or 10-bit precision.
The digital video signal is transmitted in
a parallel arrangement using 11 twisted
pairs and a 25-pin “D” connector. One pair
is used for the clock signal; the 10 other
pairs are used to carry the video informa-
tion. The bit rate is 27Mb/s with a clock
frequency of 27MHz. Cables can be up to
50m without equalization and up to 300m
with appropriate equalization. See Table
1 for the encoding parameters.

In Part 2, we will discuss the videc data
signal format and see how this data can
be easily converted to its serial digital
equivalent.

Coded signals (obtained from gamma pre-
corrected signals):

Y =0.299R + 0.587G + 0.114B
Cr=0.713(R-Y) = 0.500R - 0.419G - 0.081E

Cb =0.564 (B-Y) = 0.500B - 0.169R - 0.33" G

No.of samples periine: Total Active
Luminance (Y) 858 7D
Each color difference (Cr,Cb) 429 360
Total samples 1,716 1,440

Sampling structure:
Orthogonal: line, field and frame repetitive;
Crand Cb samples are co-sited with odd Y
samples in each line

Sampling frequency:
Luminance (Y) 13.5MHz
Color difference (Cr,Cb) 6.75MHz

Form of encoding:
Uniformly quantized, PCM, 10 bits/sample, fo-
Y,Cr,.Cb

Correspondence between video signal
levels and quantization levels:
Luminance {Y) 877 quantization levels
Black level corresponds to 64

Peak white level corresponds to 940

Color-difference signais (Cr, Cb) 897 quant-
zation levels symmetrically distributed abot t
512, corresponding to the zero signal

Table 1. Faralle! digital signal specs.
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PARTICLE TAPES

In Your
Hands
dur
Science
Turns
To Art

Let your imagination soar!

With Maxell Ceramic Armor Parficle
Tape Products, you'll have fotal
creative control, combining

great versatility, tremendous
reliability and incredible outpu~.
Available in D-2, D-3, DAT,

HD Digital 1" & Betacam SP.

They are the tapes of tomorrow, produced for you, TODAY.

maxaeil.

Maxell Corporation of America
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Departmental
motivation

The vision

By Rick Morris

When Joe took a job as chief engineer
at a station across town, he thought it
would be a good job, with a better salary,
a bigger equipment budget and a nicer
working environment. When he was in-
terviewing, he noticed the well-kept facil-
ities and the apparent efficiency of the
areas run by the department heads. After
being hired, he found out that there was
concern about the morale in the engi-
neering department. And it was up to Joe
to do something about it.

The other departments in the station
were highly competitive in the market-
place, and the station was aggressive and
successful in the local media industry.
The engineering department, however,
was deemed a problem by the other man-
agers in the station. Joe determined that
his staff was unresponsive to the needs of
the other departments. They were not
team players and were perceived as road-
blocks to getting the job done.

Motivation: Where to start

The sales, programming and news de-
partments competed with other stations
and were kept sharp by the heat of battle.
The engineering department, on the oth-
er hand, was the sole provider of techni-
cal services within the station. It had no
direct competition and tended to be com-
placent and unresponsive to the needs of
the other departments. The engineering
staff had forgotten it was a service de-
partment. Joe began by reviewing the
company policies.

The vision statement

The rest of the station was operating
according to the company vision state-
ment. They knew that the company was
lean, responsive and competitively bal-
anced by considerations of serving the
public interest and looking after its em-
ployees while pursuing the profit motive.

The engineering department operated
status quo. The staff failed to perceive
the important and critical role that engi-
neering plays in the success of virtually

Morris is an assistant professor of radio/TV/film at
Northwestern University. He is a former TV manager at
station and network levels.
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Management

every other department. Joe found the
copy of the company vision statement
and shared it with his department.

What a vision statement contains

Vision statements contain general prin-
ciples by which the organization is run.
These principles are meant to inspire,
challenge and set decision-making crite-
ria. They may contain corporate values
(public service, employee treatment), the
characteristics of the business (lean, re-
sponsive) and the nature of the decision-
making (innovative, adaptive). They are
generally short and easy to remember.

The vision statement
must reflect the values
of the company.

The vision statement is about long-term
ideals of the corporation or department.

Employee empowerment

But what good are mere words? The
vision statement is an embodiment of
corporate values and facilitates the per-
sonal empowerment of the employee.
Although there are theories of what mo-
tivates employees, most recognize that
the work itself, the feeling that an em-
ployee is an important and respected
contributor, a sense of team participa-
tion and other perks are keys to a happy
and productive employee.

In the age of downsizing, companies are
doing more with fewer employees. These
factors lead to something more impor-
tant in modern management — employ-
ee empowerment. All employees are im-
portant and each must be responsible for
making significant decisions.

The vision statement as a value state-
ment is the first step in empowering em-
ployees. It gives them guidance while
making decisions. They know and under-
stand what is important to the corpora-
tion and can make decisions with confi-
dence. Employees who are trusted and
empowered also receive the benefits of

WAWW .amerticanradiohistorv. com

morale and motivation derived from their
sense of contribution.

The vision statement should be one
with which you are comfortable under a
variety of circumstances and that accu-
rately reflects your values.

Values of an
engineering department

The values of an engineering depart-
ment revolve around the service mis-
sion. Engineering needs to be responsive
to other department’s requests, have the
ability to solve problems, and have the
skills to carry out its mission.

The engineering department is rarely a
profit center, and usually an expense.
The engineering department needs to be
cost-conscious in carrying out its mis-
sion. It also needs to be innovative and
have an ability to improvise.

Nonetheless, the engineering depart-
ment does face important challenges:
changingtechnology, meeting the require-
ments of certain skill levels, a continuous
need to retrain, and the ability to work
odd hours and in unusual circumstances.
Because of these factors, engineering
employees are valuable.

Consistency and consequences

Words are not enough. The vision state-
ment must be lived and reflect the values
of the company and its management. A
statement that cannot be accepted or is
violated as a matter of convenience will
reduce the credibility of those that pro-
mulgate it. Care must be taken to develop
a workable statement.

The vision is indicative of leadership. It
spells out the company’s or department’s
direction and how the goals should be
achieved. It is a positive and inspirational
expression that embodies your codifica-
tion of beliefs. It forces employees and
management to look past meeting next
month’s budget, and it provides the frame-
work for the intangible job of providing
workplace motivation.

Joe’s staff is now reading from the same
script as the rest of the station. They have
become team players and are contribut-
ing to the success of the station. -
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Microphone basics

Microphone design

By Christopher Lyons

Microphones serve only one purpose:
To change sound waves into electrical en-
ergy, which can then be processed, trans-
mitted, amplified or recorded. All micPho-
torophones can be classified and com-
pared according to some basic criteria:
directionality, operating principle and phys-
icaldesign. Ifyouunderstand the meaning
of these criteria, you'll know which micro-
phone is best for a particular task in the
production environment.

Directionality

Directionality describes how a micro-
phone responds to sounds arriving from
different directions or angles. A micro-
phone’s directionality is graphically de-
scribed by a polar pattern. This is a dia-
gram that illustrates the relative sound
pickup from different directions. Most po-
lar patterns fall into two general catego-
ries: omnidirectional and unidirectional.

Omnidirectional microphones, which
pick up sound equally well from all direc-
tions, capture much of the ambient sound
ofthelocation, giving thelistener agreater
sense of realism. They are generally less
sensitive to wind, handling noises and plo-
sives (“p-pops”™).

Unidirectional microphones, which tend
tofavor sounds coming from the direction
inwhich the mic is pointed, pick up less of
this ambience and are often used in noisy
locations, such as on a busy street corner
or in a factory. Unidirectional mics also
have less tendency to howl or produce
feedbackwhenused with apublic address
system.

Operating principle

Thepart of the microphone that actually
converts sound waves into an electrical
signal is called the transducer. Transduc-
ers in most modern microphones use one
of two operating principles: dynamic or
condenser.

Dynamic microphones are extremely rug-
ged and reliable. They will stand up to
long-term use in the most hostile environ-
mental conditions. Condenser micro-
phones useadifferent method of acoustic-

Lyons is an applications specialist at Shure Brothers,
Evanston, IL.
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to-electric conversion than dynamics,
which allows them to be made extremely
small. (See Figure 1.) Almost all lavalier
microphones, therefore, are condenser
types. Condensers tend to be more re-
sponsivetoextremelow and high frequen-
cies, and usually have a crisper, cleaner
sound than dynamic mics. They also tend
to be more sensitive and have higher out-
put level.

All condenser microphones require DC
power to operate, which can be supplied
by a microphone’s internal battery or an

DIAPHRAGM

VOICE COIL MAGNET

DYNAMIC MICROPHONE

DIAPHRAGM CASE

DIAPHRAGM

BACKPLATE

CONDENSER MICROPHONE

Figure 1. Cutaway view of dynamic (moving
coil type) and condenser microphone trans-
ducer capsules. A sound wave hitting the dia-
phragm in dynamic type moves the coil of wire
through a magnetic field to generate voltage.
Motion of the diaphragm in condenser type
generates voltage by changing effective dis-
tance between two plates of a capacitor.
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outboard power source (usually located in
a mic mixer). The outboard source feeds
DC voltage to the mic through the micro-
phone cable — a practice typically re-
ferred to as phantom powering. Condens-
er microphones’ power requirements can
range from 9V to 52V.

Physical design

Often, the mostimportant characteristic
of a microphone is its physical design or
style. Microphones for broadcast produc-
tionfallinto afew general categories: hand-
held, lavalier, shotgun and announce. Each
typehas characteristics that make it most
appropriate for a particular application.

For example, hand-held, omnidirection-
al, dynamic microphones are usually cho-
sen for field news gathering because they
give the reporter control over the micro-
phone, provide an acceptable amount of
ambient sound, ignore most wind and plo-
sive noises, and stand up to the wear and
tear of field use. (A good hand-held micro-
phone also will include internal shock-
mountingofthetransducer to further min-
imize handlingnoise.) Miniature condens-
er lavalier mics are more common in the
studio, wherethesize and appearanceof a
full-size microphone is undesirable, and
powering can be easily provided.

Shotgun microphones are useful in situ-
ations where the microphone cannot be
worn or held by the talker. The shotgun
mic’s long interference tube design helps
toreduce the pickup of sounds originating
from morethan 30° off-axis. This makes the
shotgun mic popular for pickup of dia-
logue whenthemicrophone must be placed
afew feet away from the subject, so that it
is outside of a camera’s field-of-view dur-
ing atypicalinterview-style close-up shot.
Keep in mind that shotgun microphones
donot allowyouto “zoomin” onaconver-
sation from 100 feet away. At best, a shot-
gun microphone can be used at approxi-
mately four to five times the working dis-
tanceof an omnidirectional microphonein
any given situation.

Announce microphones are designed to
be mounted on a flexible arm or boom.
They aretypically unidirectional. Because
of their large size, they are usually limited
tousein studios for voice-overs and radio
announcing. Thelarger size of these micro-
phones allows for a tuned acoustic cham-
ber behind the transducer, which increas-
es their sensitivity to low frequencies and
delivers a subjectively warmer, more au-
thoritative sound.

Next month, we'll look at the basics of
wireless microphone systems and how
they can make audio production easier
and more difficult at the same time. W
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Lightning and surge
protection

The nature of the problem

By Michael F. Stringfellow, Ph.D

Broadcast facilities are among the most
challenging for proper power system in-
stallation. Power consultants are often
called in by broadcast engineers who
have been frustrated trying to maintain
operation in the face of numerous, and
sometimes severe, power disturbances,
frequently related to lightning. These
engineers’ difficulties arise because pow-
er conditioning is a new field, rarely in-
cluded in the syllabus of EE degree cours-
es, and many myths surround it.

Although transients generated by ex-
ternal causes, especially lightning, are
the most damaging and often the most
obvious, those generated by equipment
inside the building can be equally disrup-
tive and frequently more elusive. This 3-
part series will consider both.

The problem

Broadcast engineers report that power
problems have increased in the last 10
years. Although some blame the electric
utility for providing poorer power, oreven
global warming for increased lightning
activity, most correctly identify the source
of the problem: the increase in sensitive
electronic equipment in their facilities.

This rapid rise in transient voltage prob-
lems is almost entirely caused by the
adoption of microprocessor-controlled
equipment and the replacement of vacu-

Stringtellow is chief scientist for the Industria! Products Division
of EFI Electronics, Salt Lake City.
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um tubes with solid-state components.
Integrated circuits represent the most
dramatic change. The first commercial
microprocessor, the Intel 4004, was
launched around 1971. It had approxi-
mately 2,000 components on the chip.
The latest technology (1993), the Intel
Pentium, has three million components
on a chip not much bigger. Component
size has been halving about every two
years and is now more than 1,000 times
smaller than the chip of the early 1970s.

It should not be surprising that these
smaller components, together with their
smaller, more closely spaced connecting
wires, can be damaged or upset more
easily than their more robust forebears.
Modern electronics also operate at much
higher speeds. The first microprocessors
operated at clock frequencies around
1MHz; today’s units often run above
50MHz. This increased speed greatly re-
duces the level of a transient or noise
signal capable of causing logic malfunc-
tion.

Transient overvoltages

Transient overvoltages arise on AC pow-
er as well as data, telephone and commu-
nication lines. Causes include external
events, such as lightning and utility pow-
er switching, and internal events, such as
motor or emergency generator switch-
ing. Inside the building, transient voltag-
es are limited by the clearances and spac-
ing between wires. Voltages higher than

IMPULSE

MICROSECONDS

Figure 1. Typical transient waveforms of the impulse and oscillating varieties, as character-

ized by ANSI standard C62.41-1991.

Troubleshooting

5kV or 6kV are rare. Transient duration is
short, often just a few tens of microsec-
onds, and rarely longer than a millisec-
ond. Waveshapes usually take the form of
a unidirectional impulse or a decaying
oscillation and are well-described in ANSI
standard C62.41-1991. (See Figure 1.)

Lightning produces the most severe
transient overvoltages because of the
high currents and voltages involved in
the discharge. When lightning strikes
nearby, some fraction of the lightning
current, perhaps several kiloamperes, can
enter the building through the incoming
AC power line or possibly through any
exposed signal, telephone or data lines.
When lightning strikes the building or
associated towers or antennas, transient
currents flowing through the structure
may take shortcuts through low-voltage
data or signal lines and damage interface
equipment.

Internal disturbances are not as severe
as lightning transients, but they are likely
to occur more frequently. They do not
generally cause damage, but often create
“soft” problems, such as hang-ups or mis-
operation. Transfer switches associated
with emergency generators are a major
causeof such transient problems in broad-
cast facilities.

What to do

Solutions to these problems include a
properly installed lightning protection
and grounding system together with a
coordinated transient protection net-
work on all vulnerable services. The func-
tion of lightning protection is to control
the point of attachment of lightning to
the structure and to provide a controlled
low-impedance path for the flow of light-
ning current around the building and into
the earth. Transient protection serves to
restrict voltages on power and signallines,
and diverts surge currents away from
sensitive equipment.

Part 2 will discuss comprehensive light-
ning protection of the structure, includ-
ing grounding. Part 3 will describe the
design and installation of an effective
transient protection network.

|
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