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== Regardless of their

i . politics, Americans believe

' ingiving each candidate the
right to be heard.

S0 Democrats
in Atlanta and Republicans
in New Orleans agreed
on the same name.

Shure.
===
379,

- %

. [t’s LY c01r1c1der1_ce that_ wf_len the world Yes, please send the new Shure Professional
is listening, professionals insist on the e £ . Microphone/Circuitry Products Catalog.
sound quality and reliability of Shure. e
For years, Shure circuitry products and Nafme—‘—
microphones have been a key part of national - R Title
political conventions, and other major events R . Zrees - ML T Company,___
from the Grammy Awards...to the Olympics. AP i ' SR s Address
Providing reliable Shure products is impor- (- &~ B City, State, Zip
tant to us, because performance on your jobisso  JEESs SR ' ) ]
important to you.
For a free copy of our new catalog containing

specs on our full line of professional microphones, o @
circuitry products and automatic microphone systems, mail the SHuRE
coupon today Or call I-800-257-4873. (In lllinois, 1-800-624-8522). ! The Sound 0f The Professionals.. Worldwide
Photo: SM57 Microphones at 1988 Democratic Convention. i 222 Hartrey Avenue, Evanston, IL 60202-3696

- Telephone_t
BE 11/88
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A*CFE Encoders. ..

Voted 10,000 times over
as the industry standard.

f With over 10,000 in use worldwide, Don't compromise your graphics system with an inferior
i the Cox encoder is the standard of encoder. Insist on the A*C-E 204N.
l \ the industry. The latest version, the
. 204N, is now sold under the name The 204N Encoder from A*C*E, celebrating their 20th year in

ACE. the design and manufacture of broadcast television
equipment.
A C E An encoder, which converts the RGB
outputs from such sources as char- A*C*E, Abekas-Cox Electronics —
acter generators or paint systems into composite NTSC, can Available in the- US. exclusively
be the wedak link in your system. The addition of an A*C*E from Midwest Communications

encoder 10 even an inexpensive character generator can and backed by Midwest's nation-
produce excellent results. wide service network. MIDHUEST

Communications Corp.
The 204N offers stable performance and easy installation
in a rugged, flexible package. The unit accepts either RGB
or CAV (Ml of Betacam) inputs and provides six composite Edge;"gzog'ﬁy 8;1918 L7
outputs. The 204N even offers 32 test signals including full- Glo e
field and SMPTE color bars, red field and pluge. _ Circle (3) on Reply Card

One Sperti Drive
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FIFTH ANNUAL STATION
MAINTENANCE SPECIAL:
The importance of proper maintenance at a broadcast or post-
production facility cannot be overemphasized. Maintenance is the
primary responsibility of the engineering department. And it is
a key concern to all levels of management. Our examination of

Page 32

Page 38

ON THE COVER

An aggressive maintenance program is the
key to staying on the air. An investment in
tools, test equipment and personnel for
maintenance functions always pays hand-
some dividends. Our cover this month
illustrates some of the new measurement
tools available to broadcasters to assure
top-quality video. (Photo courtesy of
Tektronix.)

Broadcast Engineering November 1988

the world of maintenance will include the following topics:

22 Maintaining Broadcast Equipment
Edited by Jerry Whitaker, editorial director
Equipment maintenance isn’t what it used to be. And
that’s probably a good thing.

®* On the Bench
Without the proper test equipment, you're just
spinning your wheels.

® Solder: The Tin That Binds
There is more to PWB work than just pouring on the
heat.

* Using Chemicals in the Shop
Never go into a troubleshooting battle without a
supply of chemical weapons.

® Preventing ESD Failures
Don't touch that coffee cup! It may be lethal.

* Finding Replacement Parts
Once you find the problem, you've got to find the
part.

OTHER FEATURES:

62 Managing a Studio Maintenance
Program

By Ronald Balonis, WILKAM
Today’s sophisticated equipment demands an
organized and scheduled maintenance program.

74 Maintaining the Studio Environment

By Eric Neil Angevine, BE's acoustics consultant
Without proper attention, a room’s acoustical
properties will deteriorate with age.

78 The National Electrical Code: What'’s in
it for Us?
By Elmer Smalling lll, BE’s cable/satellite systems

consultant
Back to electrical basics.

DEPARTMENTS 18 Troubleshooting

4 News 20 Management for Engineers
6 Editorial 90 Field Report: Otari MX-55 tape recorder
8 FCC Update 102 Station-to-Station !

10 Strictly TV 114 SBE Update

12  re: Radio 120 People

14  Satellite Technology 124 Business

16 Circuits 130 New Products
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Choose a CCD camera that’s right for what
you want because there’s no reason to pay
for more than you need.

The Hitachi FP-C1 3-chip auto set-up camera
is a rugged workhorse when you need a
stand-alone model with high resolution and
high sensitivity that’s easy to operate.

e el

L iad s

The FP-C2 dockable version gives you the
added versatility of owning one camera for
all formats. Qur multi-standard, switchable
encoder provides -outputs for Beta, MII and
S-VHS.

Both incorporate the latest chip technology to
give you unparalleled picture performance.
Call your local Hitachi dealer or the regional
office nearest you for-specs and a
demonstration.

@ Hitachi Denshi America

175 Crossways Park West
Woodbury, NY 11797

New Yori(
516-921-7200

Atlanta
404-451-9453

Chicago
312-250-8050
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Strong market for
satellite TV predicted

Satellite television, especially DBS, will
revolutionize European broadcasting, ac-
cording to the recently published study,
“Direct Reception From Satellite in West-
ern Europe,” by Frost & Sullivan. The re-
port predicts a viewer potential of approx-
imately 700,000 for 1989 (the scheduled
first full year of European DBS and middle-
power satellite television). By 1997, this
figure should rise to 19.5 million.

Development of satellite television in
Europe will vary from country to country.
Although DBS is not likely to win over
many viewers in Holland and Belgium be-
cause of high cable penetration, it is ex-
pected to be in great demand in Great Bri-
tain, which has a weaker cable market.

Equipment sales, according to Frost &
Sullivan, will amount to approximately $11
million in Europe next year. This figure
will peak at $684 million in 1992. British
manufacturers can expect $362 million in

revenue from reception equipment by
1992. German producers, however, will
garner only about half this amount.

Williams joins ATTC in
engineering role

Edmund A. Williams has joined the staff
of the Advanced Television Test Center
(ATTC) as manager of transmission and
propagation engineering.

ATTC was formed recently by a coali-
tion of broadcasting companies and indus-
try associations to test and report on trans-
mission systems for advanced TV service,
including high-definition television. The
results of ATTC findings will assist the fed-
eral government and U.S. industry in se-
lecting among proposed new systems and
determining necessary national standards
to implement the new service in this
country.

Over-the-air tests will be launched this
year. They are designed to determine
whether advanced television can be trans-
mitted using more than one TV channel

or using parts of the radio spectrum not
current]y used for TV broadcasting.

Plans abandoned for
satellite broadcasts

The British government has abandoned
its plans to begin broadcasting BBC 2 and
channel 4 exclusively via satellite by 1990.
With satellite broadcasts, the government
had hoped to make additional terrestrial
frequencies available for commercial TV
stations. The possibility of establishing a
fifth TV channel in Great Britain is being’
considered.

Cooperation sought
among satellite
channels

Britain's MTV satellite channel has ex-
pressed interest in cooperating with the
3-SAT channél jointly operated by Ger-
man, Austrian and Swiss public broad-

Continued on page 100
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LEADER

VEGTOR/WAVEFBRL HONITOR

And onl “}7 in the 5870
Vector/Waveform Monitor.

Only the 5870 gives you a unigue
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

For Product Demonstration Circle (5) on Reply Card

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 continuous 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 12-1b, half-rack unit is
ideal anywhere that size and weight
are critical.

www americanradiohistorv com
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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

EADER

FOR PROFESSIONALS WHO KNOW
THE DIFFERENCE

For Product Information Circle (6) on Reply Card
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Parts
is
part

S

A problem has come up with your station’s transmitter, a camera or an audio con-
sole. You carefully examine the faulty equipment, drawing on your skills and past ex-
perience to diagnose the problem. You determine that a new component is needed.
Now comes the frustrating part of your job: When you try to order the component,
you find out that either you can’t get it or it is so overpriced that your boss won't
let you buy it.

The equipment manufacturer says it’s on back order from the supplier, or it’s a special
part the company doesn’t carry any more. (The product has been discontinued, you

l 'RENY:

i %07286..
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know.) Or, because it's a relatively new product and there
is no established level of spares, it will be a while before
any are available. Or it is available, but there is a minimum
order of $100, cash only.

G TR
o s |Y0U MvsT BE K'DD'NG__II

In the overall scheme of things, these kinds of problems
don’t crop up that often. But when they do occur, they over-
shadow the easy fixes because of the frustration level and
the inordinate amount of time it takes to solve them.

Not only that, but as time goes by, it is likely that parts
problems will develop more often rather than less often.
Take a look at the schematic of almost any current profes-
sional audio-video product. You will find that whole chunks
of circuitry that used to consist of a couple handfuls of com-
ponents, yards of wire and several ounces of solder now
are manufactured in the form of one tiny IC.

Some of these chips are standard—designed and manufac-
tured by a well-known IC producer and second-sourced by
other producers. These types of devices will be around for
a while. But what about chips that are not second-sourced?
What about those chips that were a big hit three years ago,
but are dinosaurs today? Can you find those chips today"
What about two years from now?

$ [No, wWE DonT HAvE 1T
$ RAVE 1O ASK...
§ B BugkS, BupbY

6 Broadcast Engineering November 1988

Problems in a piece of electronic equipment usually oc-
cur at the tail end of the product life cycle. Replacement parts normally are available
when you buy a new computerized system. The big question is whether they also
will be available when the product inevitably fails later, in the field, when you're respon-
sible for fixing it.

Still, the replacement parts supply system works fairly well in most cases. If the de-
mand for a particular part is there, someone will find a way to fill it and make a profit
in doing so. The key is volume. Unfortunately, the volume derived from the profes-
sional audio-video industry is tiny compared with the computer and consumer indus-
tries. Our ability to purchase replacement parts in the future will be determined, to
a large extent, by the popularity of products in other markets.

The moral of this story is: When you buy a new product, order the spares set. The
only things in this world for certain are (1) death, (2) taxes and (3) no stock on the
part you want.

Conrad Persson,
consulting editor

wWwWw.americanradiohistorv.com
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Orban'’s new digitally-controlled 787A Programmable Mic Processor integrates an
unprecedented combination of vital signal processing functions into one powerful,
compact package. It delivers fully programmable mic- or line-level processing with
access to 99 memory registers through MIDI or RS-232 interfaces, or a console-
mounted remote control. All you do is add the talent.

The 787A offers a space-saving, elegant solution to many annoying problems (voice
deficiencies, poor room acoustics, noise, sibilance, wandering levels) in the broadcast con-
trol room, TV newsroom, or in commercial production, video post, audio-for-video, and
film scoring facilities. The 787A gives you an important competitive edge by enabling you
to repeat the same optimum sound every day for every voice, quickly and efficiently.

The 787A is complete audio processing arsenal in a box—a flexible parametric EQ, a
smooth compressor, noise and compressor gates, and a handy de-esser. The 787A
can be operated in mono or dual-channel/stereo (with the addition of a second-
channel slave). An optional Jensen transformer mic preamp with 48V phantom power
adds further flexibility.

Orban's 787A Programmable Mic Processor will help
you remember tomorrow the way your talent sounded
yesterday,

Orban Associates Inc.,
645 Bryant Street, San Francisco, CA 94107 USA
(415) 957-1067 Telex: 17-1480 FAX: (415) 957-1070

Circle (7) on Reply Card
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Follow the rules
that still exist

By Harry C. Martin

Sweeping deregulation of the broadcast
industry has taken place in the past few
years. As part of the FCC’s new approach,
monitoring of station technical operation
and logging has been drastically reduced.
The regulations that remain, however, are
being enforced vigorously. Stations should
not perceive the relaxation of rules as a
signal that the chief engineer's fundamen-
tal responsibility to maintain a technical-
ly sound operation has been diminished.

Operator on duty

Broadcast stations must have at least
one licensed commercial radio operator
or permit-holder (of any class license
unless otherwise endorsed) in charge of
the transmitter during station operation.
This operator, who may be stationed at the
transmitter site, at an ATS monitor-and-
alarm point or at another site where ex-
tension meters are installed, must be
trained to observe and control the
transmitter. While on duty, the operator
may perform other functions, such as disk
jockey or announcer, provided the work
does not interfere with the proper opera-
tion of the transmission system.

Chief operator

A chief operator must be designated in
writing at each broadcast station. A copy
of that designation must be posted with
the station’s license. If the chief operator
is hired on a contract basis, as permitted
for AM stations of less than 10kW and all
FM stations, the contract must be in
writing and in the station’s files.

Chief operators are not required to be
full-time, but they must work the number
of hours necessary to fully perform their
prescribed duties. The chief operator also
must hold a valid operator’s license (of any
class, unless endorsed). When the chief
operator is not available for duty for some
reason, such as illness or vacation, an “act-
ing” chief operator must be designated
temporarily.

Responsibilities of the chief operator in-
clude inspecting and calibrating the sta-
tion’s transmission system, monitors,
metering and control systems, and repair-
ing or adjusting this equipment if it

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

8 Broadcast Engineering November 1988

malfunctions. At AM stations that have
specific measurement requirements, the
chief operator must perform measure-
ments or tests periodically as required by
the rules or the station license.

Once a week, the chief operator must
review the station’s log and other records
to ensure that the entries are being
recorded properly and that the station is
being operated in accordance with the
license and FCC rules. The chief operator
is responsible for signing off on the records
after the review. These duties may be
delegated to others, but the chief operator
must maintain supervisory control and
assume responsibility for the proper ex-
ecution of the tasks.

Station log
Most of the logging requirements were
officially abolished in the early 1980s. A
station log, however, still must be main-
tained at every AM, FM and TV station.
The licensee is at liberty to record in the

" log those measurements and parameters

of particular importance to the station. In
a brief interview, an FCC field examiner
told BE that a licensee should keep
whatever records are most likely to be
helpful to document performance or
answer technical questions.

The log must be kept and signed by
qualified station employees in a legible
and understandable format. Changes
made to log entries must be crossed out
and corrected rather than erased. All cor-
rections must be approved by the person
who keeps the log, the chief operator, the
station manager or an officer of the
licensee.

The station log must contain:

* Tower lighting information. Describe any
extinguished or malfunctioning tower
light; the date and time the malfunction
was noted; and the date, time and nature
of adjustments, repairs or replacements.
* A record of all EBS tests sent and re-
ceived. This can be kept on a separate log,
which will be considered part of the sta-
tion log.

* Any other information required in the
station’s authorization or by the commis-
sion. For example, if an inspection of a
facility shows a consistently high power-
level problem, the commission may re-

www americanradiohistorv com

quire the licensee to record transmitter
power for a period of time to ensure that
the problem has been remedied.'
Directional AM stations without an FCC-
approved antenna sampling system have
additional specific logging requirements,
listed in section 73.1820(2) of the rules.

Controlling remote sites

Guidelines issued in September for sta-
tions that are operating their transmitters
from remote sites recognize the reliabili-
ty of the newer remote-control systems,
yet they take into account the prm{isions
in the Communications Act that require
someone to be in control of the transmit-
ter at all times. Some guidelines are:

* The choice of a remote-control system
is the prerogative of the licensee, as long
as the system will keep the station
operating within its authorization and
following the applicable rules.

¢ Dial-up telephone circuits, dedicated
telephone circuits, special remote pickup
unit cue and control or microwave chan-
nels, and other systems are acceptable for
metering, adjusting and controlling opera-
tion. The system may be accessed by any
qualified station employee from any loca-
tion. However, a duty operator must be
kept in some fixed position, with uninter-
rupted access to the transmitter, to ensure
a means of turning the station off.

¢ Duty operators may be employed to
supervise more than one station concur-
rently, provided that such additional
employment does not hamper their abili-
ty to respond to the transmission system
operating requirements and the EBS re-
quirements of each station.

¢ Automatic alarms that warn of out-of-
tolerance conditions must be unam-
biguous and must be directed to the duty
operator first.

* Remote-control operation requires a staff
member to monitor the EBS receiver, ac-
tivate the EBS encoder promptly and
broadcast EBS tests and emergency action
announcements.

A copy of the public notice on remote-
control operations is available free of
charge. For information, contact Kate
Weber, c/0 Reddy, Begley & Martin, 2033
M Street NW, Suite 500, Washington, DC
20036. BE))l)
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Announcing Master-21 from GVG.

Master control that’s expansive.
Without being expensive.

Introducing the new
MASTER-21™ Master
Control System from
Grass Valley Group.

With its standard high
performance features,
available options, and
built-in GVG quality,
MASTER-21 packs more
power than you’ve ever seen
in any master control system.

Let alone in a complete
system priced around
$17,000.

The MASTER-21 system
is the first master control

system ever designed

with a keyed-in video status
display, so you can monitor
preset events and transitions.

Plus a long list of
standard features including
16 wnputs, stereo audio, a
keyer with matte generator,
pre-roll, and RS-232/422
serial control of every active
function on the panel.

The new MASTER-21
Master Control System
from GVG. The price/
performance breakthrough
you must see to appreciate.

Circle (8) on Reply Card
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For complete details, contact
the Grass Valley Group office

nearest you.
GrassValleGroup‘J[

A TEKTRONIX COMPANY

/AVA\ THE GRASS VALLEY GROUP INC.

P.O. Box 1114, Grass Valley, CA 95945 USA
Telephone (916) 478-3000
TRT: 160432

OFFICES: New York (201) 845-7988; District of Columbia
(301) 622-6313; Atlanta (404) 493-1255; Chicago (219) 264-0931;
Minneapolis (612) 483-2594; Dallas/Fort Worth (817) 483-7447;
Los Angeles (818) 999-2303; San Francisco (415) 968-6680;
GVG International Ltd. (UK) +44-962-843939; Grass Valley
Gronp Asia (HK) +852-3-7396632
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Inside the visual PA

By Carl Bentz, technical
and special projects editor

The levels of the TV signal mandated by
FCC regulations and good technical prac-
tices were discussed in Part 1 of this series.
The nature of the signal places a number
of wide-ranging demands upon the trans-
mission system in terms of timing and fre-
quency response. Problems of response
probably play a greater role than any
other consideration in the design of the
equipment.

Testing the signal
It would be possible to run tests on a
transmitter system using a number of spe-
cific frequencies, monitoring the response
to each at various points in the system.
However, a more efficient method involves

using square-wave test signals with rise
times selected to avoid overshoots in trans-
mission. During monitoring of the signals
at various test points in the system, you
may observe tilt and rounding on the
square-wave corners as impaired frequen-
cy response.

Two square-wave frequencies prove to
be useful for this work. The lower frequen-
cy of 60Hz (50Hz in PAL) aids in detect-
ing response errors in the frequency range
below approximately 15kHz. A 15kHz
square wave serves to determine response
to several hundred kilohertz. These two
test signals exhibit low response problems,
when observed on an oscilloscope, as a
tilt of the flat part of the square wave (top

MEASUREMENTS OUTSIDE
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Figure 2. Measurement of rounding of a 15kHz square-wave test signal to find higher frequency-

response problems.

or bottom) and a rounding of the corners.
Ideal response would produce flat tops and
bottoms without any rounding at the
corners.

Tilt can be determined for both test
signal ranges. The measurement is made
on a portion of the square wave derived
from a demodulator. The starting and end-
ing points of the measurement are sug-
gested to avoid ringing as a result of pulse
rise times. To ensure the best measure-
ments, set the sweep range and vertical
sensitivity of the oscilloscope as large as
possible to accommodate the entire length
of trace segment of interest. Tops and bot-
toms of the square waves should be meas-
ured separately.

Rounding is determined from the 15kHz
signal. It is realistic to delay the start point
and to define a duration along the scope
trace for the measurement. Separate ob-
servations should be made on rising and
falling sides of the square wave.

The effects of tilt and rounding on a
video signal in the transmission system
can be seen in the demodulated image.
Unless it is excessive, tilt is least obvious.
It appears partly as a flickering in the pic-
ture and partly as a variation in luminance
level from top to bottom and/or side to
side of the image. Rounding, in this case,
manifests itself as a reduction of detail in
medium-frequency parts of the image.

If tilt or round error is excessive, it
might be difficult for TV receivers with
greater sensitivities to signal levels for
sync detection to lock to the degraded sig-
nal. Most modern receiver designs can ac-
commodate a wide range of error, but fol-
lowing the best practices, the technical
staff should endeavor to find and correct
the source of the problem.

Editor’s note: This article has been adapted from “Rigs

and Recipes: How to Measure and Monitor,” a publication

of Rohde & Schwarz. | - Y:))))l
A
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A bold statement. But no exaggeration.

Here's why . . . No 2-track machine
available today—at any price—offers the
same level of advanced technology,
plus Studer audio performance and
renowned Studer quality. Only the
A807.

With the A8Q7, Studer defines a
new price point. If you don’t believe us,
check out the competition . . . It won't
take you long, because there isn't any.

Broadcast, post production, or stu-
dio—in whatever audio environment
you operate—make it your business to
check out the Studer A807. Start with
price: . B

High Tech, Low Price
Anyone who thinks “Studer”
always means ‘‘expensive;’ please take
note. With the A807. your dollars actu-
ally buy more now than they did five

years ago—more technology to help
you do your job better and faster.

Agile and Easy to Use

The Studer A807 is a fast, full-
featured machine for making quick
work of your production tasks.

Features include: ® tape shuttle
wheel @ reverse play e right hand edit ®
tape dump e varispeed ¢ multifunction
tape timer and autolocator with
programmable “soft keys” e digital set-
ting of audio alignment parameters for
3 tape speeds and 2 tape types ® phan-
tom powered mic inputs on portable
version ® RS 232 port ® optional 1/4
track playback head ® a variety of port-
able and console configurations,
including a 4 channel %" version.

Studer Audio Perfor-
mance and Reliability

Advanced phase compensated
audio-electronics and Dolby HX Pro™
ensure that this compact Studer
delivers full-sized Studer sonics.

A massive, die-cast chassis and
headblock, rugged AC spooling motors
and new brushless DC capstan motor,
remind you that the A807 is built with
the same quality and precision that
have been synonymous with the Studer

name for four decades.
Cirele (9) on Reply Card
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So—if “‘affordable” is not the first
word that comes to mind when you
think of Studer—think again.

Ask us about the A807. The most
affordable fully professional recorder
on the market.

Timer-autolocator-
control panel

Portable version of the
A807 with wood side panels

Available from Studer Revox Full
Line Dealers. Or contact us directly: Los
Angeles (818) 780-4234 / New York (212)
255-4462 [ Chicago (312) 526-1660 / San

Francisco (415) 930-9866 / Nashville
(615] 254-5651

STUDER = =/0¢

STUDER REVOX AMERICA.INC.
1425 Eim Hill Pike * Nashville, TN 37210
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Let the FCC know
what you think

By John Battison, P.E.

The FCC has issued a proposed rulemak-
ing (MM Docket 88-376) amendment “to
improve the quality of the AM broadcast
service by reducing adjacent interference
and by eliminating restrictions pertaining
to the protected contour”

It behooves any interested engineer with
sound ideas (no pun intended) on this sub-
ject to express them to the commission at
this time. Comments filed should include
one original and five copies and must be
received by Nov. 22. | view this as,
possibly, the last chance to have an effect
on the issues concerning AM reception.
Reply comments must be filed by Dec. 22.

AM technical changes

A change under consideration by the
commission is the NRSC audio pre-
emphasis, which would limit the highest
permissible audio frequency being broad-
cast to approximately 10kHz. This pro-
posal has been called NRSC-1. Another
proposal is to modify the emission limita-
tions of AM stations. Termed NRSC-2, this
proposed standard would increase the
restrictions of the occupied bandwidth
criteria now specified in Section 74.44(a).
(See Figure 1.) The proposal also has been
called the RF mask.

Battison, BE’s consultant on antennas and radiation, owns
John H. Battison and Associates, a consulting engineering
company in Cotumbus, OH.

REFERENCE LEVEL
CARRIER PEAK 0dBC

i ' curRent Fec |
. ! || BANDWIDTH LiMiTS
. l 7344 (a) (1,2 & 3)—
N ' ;
i |
B -1
30| 1 |
) | |
g |77T” 1 [
o E_L, / i
S | B 5
i & . I
s 1 A . 1
T B . it
! /.w \ i _
. - 50
o =y 500
80&=m=. —=15,000
-100 80 -60 -40 - 60 80 100

20 ] 20 40
FREQUENCY FROM CARRIER
(KILOHERTZ)

s MAXIMUM LIMITS

---------- TEST LIMITS CARRIER POWER (WATTS)

Figure 1. The proposed NRSC-2 standard would
restrict the occupied bandwidth specified in
73.44(a). Such a reduction could greatly lower
the interference generated by AM stations.
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The FCC will not impose measurement
methods such as with a spectrum
analyzer. Any appropriate measurement
device will do, provided that disputes
about the measured accuracy are resolved
in favor of those made by a spectrum
analyzer. This may involve additional ex-
pense in new equipment.

The idea of adopting emission limits
rather than audio standards may be ap-
pealing to many, but I am inclined to sug-
gest that the project be completed in two
stages. The first stage should include the
use of audio pre-emphasis as proposed in
NRSCL. If this technique is not sufficient,
then the emission limits could be imposed
through NRSC-2.

The commission points out that using
the RF mask would eliminate the need for
complex rules concerning modulation and
transmission parameters, thereby allowing
the NRSC standard to be maintained. Use
of the mask also would tend to decrease
the need for on-site transmitter inspec-
tions. An off-air check could be made as
the monitoring van passed through a
signal area. Imposition of the mask would
require only one relatively inexpensive
piece of equipment for the station—a
device to monitor splatter.

One manufacturer already has
developed such a device, which was in
operation at the SBE National Convention
and Broadcast Engineering conference
in Denver. It quickly identifies the source
of interference. If such equipment
becomes widely available, splatter
monitoring may become common again.

The commission has tentatively con-
cluded that the implementation of narrow
emission standards (NRSC-2) is preferable
to any pre-emphasis standard (NRSC-1).
Comments have been requested on the
relative costs and advantages of im-
plementing each system. The commission
also is trying to determine whether broad-
casters view the NRSC audio characteristic
as an absolute frequency-response limit or
merely as a post-audio-processing signal
adjustment.

AM interference rules
A major change to rule 73.37(b), which
governs the amount of interference be-
tween stations, also has been proposed. It

WwWwWWw.americanradiohistorv.com

specifies the prohibited overlaps of
0.025mV/m and 0.5mV/m contours for ex-
isting stations and 1mV/m and 0.05mV/m
contours for a first service station.

Suggested rule changes propose giving
broadcasters the option of accepting more
interference in certain unpopulated or
unserved areas, while being allowed to in-
crease radiation in other, more desirable,
directions. In other words, broadcasters
could accept interference up to their
1mV/m contours in sparsely populated
areas, provided they maintain the present
26dB ratio. Of course, it still would be
necessary to protect the existing co- and
adjacent-channel stations.

The NAB opposes the increase in in-
terference levels for AM service, saying
that to permit increased interference
would be a mockery of the commission’s
technical standards. Such a change might
encourage receiver manufacturers to pro-
duce equipment designed for lower-
quality, higher-interference environments.
NAB also is opposed to allowing individual
broadcasters to make decisions concern-
ing acceptance of additional interference
without strict supervision.

I am inclined to agree with the NAB.
There are many cases in which a station
might reach an area with few listeners
while covering another area where a
stronger signal would better serve the au-
dience. But the decisions concerning in-
terference should be made by the commis-
sion’s engineers, not by a non-technical
owner who might be more interested in
ad dollars than interference. There is
enough interference in the AM band
without deliberately making more.

For further information concerning AM
issues, contact Hank Van Duersen at the
FCC, 202-632-9660.

FM concerns

FM broadcasters should be concerned
about the strong outcry for additional
power for Class A FM stations. One pro-
posal would permit an increase in power
up to 6kW ERP. The PRM for Docket
88-375 was issued Sept. 12, and the release
number is 88-251. All comments must be
received by Nov. 22, and reply comments

are due Dec. 22.
[BEW)
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Introducing

The most innovative
pair of STLs on the market.

¢ Frequency Agile
e Excellent Selectivity

¢ Comprehensive Metering
¢ Built-in Receiver Transfer Circuitry

e Switchable Monaural/Composite Operation

The PCL 6020 and 6030 Studio-
Transmitter Links blend technology and
innovative design to provide a reliable,
high-performance alternative to leased
telephone lines.

The PCL 6000 Series STLs feature
transparent audio, excellent selectivity,
built-in receiver transfer circuitry, extensive
front-panel metering, and frequency agility.

Now, you can select monaural or
composite operation from a single system
in-the field. Receiver IF bandwidth can be
set in the field or in the factory for 100 to
500 kHz channel spacing.

PCL 6010 Transmitter

The 6010 Transmitter is common to
the 6020 and 6030 systems, and uses
direct modulation techniques. FM
frequency modulation is converted to final
output through an up converter mixer.
For long STL paths, a 15-watt transmitter
power output is available as an option.

PCL 6020 System

The dual conversion PCL 6020 Receiver
uses an FM quadrature detector to provide
maximum fidelity. Use the PCL 6020 to
replace an older STL, such as the PCL-505
for a 10 dB improvement in SNR and stereo
separation.

PCL 6030 System

The PCL 6030 system offers the highest
performance in hostile RF environments.
The triple conversion PCL 6030 Receiver
uses a digital pulse counting discriminator
to provide the transparent audio necessary
with aggressive processing techniques.

Call Moseley Marketing for more
information, and for all your STL needs.

111 Castilian Drive
Santa Barbara, CA 93117
805 968 9621

FAX: 805 685 9638

Moseley
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Space junk caught
in dangerous orbit

By Elmer Smalling III

Instead of the dust and ice that ring other
planets in the solar system, rings of man-
made debris, or “space junk,’ are forming
around the Earth. Approximately four mil-
lion pounds of debris from the space ef-
forts of many nations encircle the Earth,
posing a hazard to space travel and satel-
lite operations. Each year, 1.8 million
pounds of debris are orbited. Projections
suggest an increase to 2.7 million pounds
per year by the year 2000.

This junk consists of non-operating pay-
loads (21%), spent rocket stages (25%) and
general debris (49%). The North American
Aerospace Defense Command (NORAD)

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

and Goddard Spaceflight Center have a list
of 6,194 trackable objects, which are base-
ball-sized and larger, among the junked
items. Included in this category are 1,582
spent payloads, 68 interplanetary probes,
and 4,544 pieces of orbital and inter-
planetary probe debris.

In addition to the trackable scrap, more
than 30,000 objects fall into the marble-
to baseball-sized category. Trillions of tiny
paint flakes and an even larger number
of tiny aluminum oxide dust-sized particles
also are a source of concern. Traveling at
velocities greater than 3km/s, even these
microscopic particles can be lethal!

Close encounters
A significant contributor to the orbital

’7-

Debris from a 4-Earth radii altitude for objects greater than 10cm in diameter.

(NORAD Catalog, May 30, 1987)
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debris was a series of Delta rocket second-
stage breakups. These breakups occurred
when residual fuel exploded, sometimes
as long as three years after launch. A re-
cent Ariane third-stage booster breakup
left about 460 trackable particles.

During an orbit of Challenger STS-7, the
commander reported a pit on the outside
of one of the cabin windows. The window
was constructed to withstand pressures of
8,600 pounds per square inch and temper-
atures of 482°C. When the shuttle re-
turned to Earth, it was found that the chip
had been caused by a piece of white paint
about 1/100-inch in diameter that had
been traveling at a velocity of 3km/s to
5km/s!

A particle the size of a grain of table salt
can puncture an astronaut’s extravehicular
suit and lead to fatal depressurization. A
piece of space junk the size of a marble
easily could penetrate a space station and
cause depressurization. NASA scientists
calculate the probability of a space station
being hit by a small particle as one in 222
for every 10 years in orbit.

Shielding technology is now under de-
velopment because of the increased prob-
ability of future spacecraft colliding with
space junk. One shielding scheme employs
an idea first proposed by astronomer Fred
Whipple in the 1930s. It calls for a bumper
shield or an outer skin or sheet on the
spacecraft.

Methods also are being theorized for
cleaning up space. One idea suggests the
use of a giant foam ball to act as a resis-
tance to orbiting particles. The junk would
be slowed down enough to fall back into
the atmosphere and disintegrate. A second
method calls for the use of a laser beam
to atomize the junk. NASA, studying sev-
eral methods in the lab, is using high-
velocity cannons to propel small test par-
ticles at more than 3km/s.

The elimination of space junk is a top-
priority program and should include par-
ticipation by all space-using countries.
Large particles can be accounted for. But
hundreds of trillions of tiny particles pose
a deterrent to laser and microwave com-
munications in space. In addition, they
mean hazardous, possibly disastrous, con-
sequences for space vehicles and orbital
stations. =70
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For news editing, on-alr, or in the production studio, Otari has exactly #ine equipment
and features to fit any applicaton, or budget.

When you are ready for a multitrack recorder, you can choose from our BQIL MKIHA,
MKII/B, MTR-10, or the MX-70 with 8 or 16 tracks. Need a 2-track” Choose our famous
“‘workhorse” MX5050 BI, MKIil2, or the brand new MX-55! Looking for top-end performance?
The MTR-10 has all the features you need o stay ahead in the competitive world of broadcast.
We also offer three models of our CTM-10 cart machine, and If yours is an automated radio
station, our ARS-1000 reproducer is the most popular in the world,

S0 you see, whatever you need for tcday, or for the future, Otar can provide it from a
complete fine of high quality, ultra-reliable tape recorders. Call your nearest Otart =y
dedler today, or contact Otari at @15) 341-5900 for "Technology You Can Tust” &4
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Digital sampling
in real time

By Gerry Kaufhold II

Simple analog-to-digital (A/D) con-
verters, such as the R-2R ladder and
analeg integration circuits discussed in
previous “Circuits” columns, can handle
only slow signals. The R-2R ladder circuits
“hunt” for a match, and they are only as
fast as the software that controls the
searching and switching. Analog integra-
tion is more accurate, but much slower.
These circuits work well for digital
multimeters or for audio signal generators.
But what about all those real world signals
such as video, music program audio,
speech synthesis and high-speed data
communications?

Fast A/D conversion

To capture extremely fast analog
waveforms, three elements are needed: a
fast A/D converter, a memory buffer and
a fast digital signal manipulator. If the
digital signal is to be output as a recon-
structed analog signal, a fast digital-to-
analog (D/A) converter with filters also is
required.

A simple A/D circuit may use a single
comparator, but many comparators are
used to speed up the process for a fast
A/D circuit. This method, illustrated in
Figure 1, is called direct comparison.

The signal under test goes through a
buffer amplifier and is applied in paraliel
to the inputs of all the comparators. Each
comparator is biased to a specific voltage.

Kaufhold is an independent consultant based in Tempe, AZ.
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If the analog signal is to be captured with
an accuracy of 1%, 100 comparators must
be used. If the reference voltage is 1V, and
100 linear voltage levels are used for the
comparison, the voltage step between
comparators is 10mV. Logarithmic or
specialized references are available by
weighting the reference voltages. Because
there are input offset voltages in the com-
parators, the voltages applied at the
reference inputs may be modified slight-
ly to compensate.

The outputs of the comparators provide
a direct reading of the signal under test.
For example, a signal of 800mV will pro-
duce an output pattern of 80 comparators
high and 20 comparators low.

Processing the information

Processing 100 bits of information from
the outputs of the comparators is not prac-
tical because of the cost. But recall that
seven bits of binary can express one part
in 128. If the outputs of the comparators
go through an encoder, the 100 com-
parator outputs can be translated swiftly
into a 7-bit binary word. This 7-bit binary
word can be manipulated in a memory
buffer made up of 8-bit memory cells.

The encoder for translating the 100
comparator outputs into seven bits of
digital information uses AND gates, OR
gates and inverters. To prevent erroneous
readings, an overload indicator might ac-
tivate when all the comparator outputs are
high, and might indicate a no-signal con-

dition when all.comparator outputs are
low.

The speed of this type of direct com-
parison is limited by the speed of the com-
parators and the speed of the digital
memory circuits. After the signal under
test has been captured, its 7-bit binary
value is read into the digital memory buf-
fer, where it can be processed.

Output

The output of the digital memory cir-
cuit is applied to the R-2R ladder D/A con-
verter, which has eight bits. The output
signal will be accurate only to 2% of full
scale and will contain some distortion due
to quantization error. In addition, a fixed
time delay will occur because of the time
it takes for the incoming signal to pass
through the digital memory buffer.

The number of samples per second sets
an upper limit on the frequency of the
signal that can be captured. For example,
if the memory circuits can shift data each
microsecond, the maximum frequency
that can be sampled is 500kHz.
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WAVEFORM
MULTIPLIED
COMPARATORS 78T BY TWO,
WITH PRIORITY DELAYED BY
SEPARATE ENCODER FIXED TIME
REFERENCES
Figure 1. Direct comparison A/D converter for capturing and manipulating fast dynamic waveforms. |=I9))))
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For the

first real
improvement
in AM sound
in more than

adecade.

The future offers real promise for AM radio.
NRSC AM radios are almost here, factory-installed
in new cars. Soon, home stereos and portable
sets will also be NRSC-equipped.

NRSC (National Radio Systems Committee)
has created a voluntary national transmission
standard that makes wideband high-fidelity AM
radios practical. As broadcasters adopt the NRSC
standard, receiver manufacturers can extend and
flatten their frequency response without risk of
increasing the audibility of interference.

Is your station prepared?

The 9100B NRSC-standard OPTIMOD-AM®
is the first choice of AM stations concerned
about improving their sound to compete with
FM. OPTIMOD-AM sounds great on both the
new NRSC receivers and on the millions of
narrow-band receivers already in the field that
will be in use for years to come.

When replacing older-style processors with
OPTIMOD-AM, stations experience a significant
increase in coverage area. And when replacing
any processor, stations experience a dramatic
improvement in sound quality, on both voice and
music, with no sacrifice of loudness.

Superior sound is an important part of an
overall strategy to increase ratings and profits.
With OPTIMOD-AM, your announcers’ voices
will have presence and impact, while still
sounding very clean. Music will have real bass,
with punch and warmth, not boom. The highs
will seem to open up, And loudness and tonal
balance will be consistent from source to source.

OPTIMOD-AM can be configured to operate
optimally in mono, C-QUAM® stereo, or Kahn
stereo. Mono units can be field-upgraded later to
stereo by simply plugging in additional cards.

Be prepared. Call your Orban Broadcast
Products Dealer for more information on
OPTIMOD-AM 9100B, or call us direct.

orban

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

Telex 17-1480

FAX (415) 957-1070

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

® OPTIMOD-AM is a registered trademark of Orban Associates inc.
® C-QUAM is a registered trademark of Motorola. Inc.
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Video terminations
play important role

By Peter Hughes

Providing highly accurate terminations
for video lines was discussed in the first
part of this series last month. Let’s exam-
ine where these terminations are impor-
tant and how much accuracy is sufficient.

Using modern technology

Most facilities grow with the addition of
new equipment, and older equipment,
even if it still functions reliably, tends to
be forgotten. The terminations on that
equipment also tend to be forgotten. This
means that many 5% and 10% tolerance
terminations still are in service.

The terminations on older equipment
normally contain carbon film or compo-
sition-type resistors. Carbon resistors are
considerably noisier than metal film resis-
tors, and their temperature coefficients typ-
ically run from +350ppm to —1,000ppm.
Precision terminations, on the other hand,
may have temperature coefficients of on-
Iy £50ppm to +100ppm.

A trend toward £1% tolerance termina-
tions has begun. Stations often purchase
them rather than have their maintenance
departments make them as needed. Man-
ufactured terminations are available from
several companies and usually contain a
14W metal film resistor of +1% tolerance
with a £ 100ppm temperature coefficient.

A £1% tolerance termination is better

Hughes is president of Target Technology, Penn Valley, CA.
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than a £5% tolerance termination, but
even this small amount of error will pro-
duce level differences in the system. Most
important, these differences are cumu-
lative. (You can thank Murphy’s law for
that.)

Precision terminations

The best solution to the level-difference
problem is the use of precision 0.1% tol-
erance terminations throughout the entire
system. Output 6 in Figure 1 shows that
a 0.1% termination produces a level dif-
ference of 0.1mV, or less than 0.1IRE units.
This level is 10 times more accurate than
a 1% termination and 50 times more ac-
curate than a 5% unit.

Replacing all terminations with 0.1%
units will produce the following benefits:
¢ All levels within the system can be ad-
justed to match each other. The only lim-
itations are the resolution capability of the
test equipment and the skill of the oper-
ator. As many as 10 terminated feeds con-
nected in series would produce less than
1IRE unit of error.
¢ Any change in levels noted after chang-
ing to 0.1% terminations can be attributed
either to drifting or unstable devices,
which can be repaired or replaced, or to
personnel with a bad case of “tweakitis,”
who can be retrained or replaced. In
either case, the maintenance costs are re-
duced, the quality of the finished product
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Figare 1. The circuit shows the voltage error produced by various tolerances of termination resistors.
The error produced by a 5% tolerance termination may be as much as 50 times greater than

that produced by a 0.1% tolerance termination.
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is improved, and the production and en-
gineering staffs can move a little closer to
harmony.

Additional considerations

Precision terminations can make a de-
vice with inaccurate build-out resistors
work better and minimize the effect of in-
accuracies by not contributing to them. In-
accurate terminations, however, can make
a good piece of equipment look bad for
the opposite reasons.

How many system engineers rely on the
built-in termination resistor selected by the
slide switches on the back of many studio
monitors? This resistor might be terminat-
ing a cable run that has been looped
through an important piece of equipment.
Any error in this termination resistance af-
fects the level at that device and its input
return loss.

What tolerance and which type of re-
sistors are being used in your patch pan-
els? Terminating patch fields from some
manufacturers use 5% resistors. Because
levels often are monitored at the patch
field, this is a place where precision should
rule.

Suggested parameters

The termination is a vital component in
any video system. It deserves the same
care and consideration expended on other
system components. Terminations should
meet the following specifications:
® The resistive element should be metal
film, “4W or %W 1% tolerance, +50ppm
temperature coefficient, RN60C75R0B or
RN65C75R0B.
¢ The resistor should be soldered to both
the central pin and the body, not crimped.
Crimped contacts may corrode over a per-
iod of time, causing bad contact, especially
in a chemical or salty environment.
¢ The resistor should be mounted in a
body that has a 75Q characteristic. Gold-
plated center pins should be used because
they are less susceptible to corrosion and
provide ultralow resistance. ‘

Facilities that experience video level dif-
ferences that are not easily traced to defec-
tive equipment or ill-trained personnel
should consider replacing all terminations
with high-precision 0.1% units, then con-
duct a systemwide setup. 1:TM
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Studio camera automation
has arrived...the HS-110P.

The HS-110P automated pan/tilt head provides more
effective utilization and distribution of production
talent...and at a surprisingly affordable price.

m Our highly repeatabie servos and stiff mechanical
design provide the same fee!l and responsiveness
of a manned camera...absolutely essential

for camera automation.

® Four HS-110Ps, using our software driven Multi-
controller, provide a quality production with
one operator. As an alternative, the HS-110P
Heads can be controlled directly by a News Room
computer via MultiController’s serial input.

® These features coupled with our Multi-
Controller’'s "shot storage” and "motion learn"
capability provide the director with compiete
and repeatable camera moves...with less
staff and improved communications. ..
resulting in a more efficient production

=4 R and a lower operating budget.

® Automate for your.future...now.
Call us for a demo.

HS-110P features:
B Load cap e« f 250 ibs.

m Max. velo 90°/Sec
B Preset ret iccuracv
of 18 arc secon v

0.03141" ﬁom aom

W Highly resSbeove
Serve des‘gn
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Techniques for dealing
with problem behavior

By Brad Dick,
radio technical editor

Larry, the maintenance supervisor, was
losing his patience. As usual, Mike, the
chief engineer, was pouring cold water on
one of Larry’s ideas for technical im-
provements in the operation of the
engineering department. Maintenance
costs on the ENG trucks had increased
dramatically during the past year. Because
the costs had to be covered by Larry’s
budget, he wanted to make changes in the
operation of the trucks. Unfortunately, he
first had to convince Mike that the
changes would be beneficial. Mike, in turn,
would have to get the cooperation of the
news director and the union.

Larry was proposing to assign a truck
and its operational responsibilities to each
operator. He had studied the situation and
discussed solutions with employees of
several other stations. In many cases, he
found that such an arrangement not only
reduced maintenance costs, but also im-
proved the response time to fast-breaking
stories.

Mike listed the many reasons why any
change in procedure wouldn't work. Every
reason Larry cited for making the changes
was met with a dozen reasons not to.
“Besides,” Mike said, “that idea was tried
several years ago, and it didn't work then.
And, in any case, the news director would
never go along with it.”

Larry could see he was losing the
argument.

“Well, what should we do about the in-
crease in maintenance costs?” he asked.

“I guess there isn't much we can do,”
Mike said, “except talk to the operators
and ask them to be more careful”

Wet blankets

Mike’s attitude is another example of dif-
ficult behavior—negativism. A negativist
stalls any suggested change by listing all
the reasons something can't be done. It's
difficult, and sometimes downright im-
possible, to use logic to win an argument
with a negativist.

This kind of behavior also can have a
detrimental effect on the staff. Negativists
quickly hook that certain element in
everybody that says, “Nothing can be
done.” To gain control, they tap the poten-
tial for despair that exists in each of us.
This can poison an otherwise productive
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for engineers

meeting, causing it to quickly degenerate
into a pessimistic forum.

People with negativistic personalities
often feel trapped, discouraged and
defeated. They are convinced that they
have little control over their own lives.
Fate or external powers seem to direct
every aspect of their lives. In the work
place, these external powers may be
supervisors, the “system” (defined by the
person’s position) or the company.

However, everyone who raises an objec-
tion or questions your suggestions doesn’t
qualify as a negativist. You probably don't
have all the answers, and it is often helpful
to have someone force you to question
your approach to a problem. Looking at
proposals with an eye for potential prob-
lems is a healthy perspective.

A positive approach

If your supervisor is a negativist, be on
your guard. Failure to recognize this trait
opens the door to discouragement and a
reduction in your own effectiveness. In
conversation, the negativist may attempt
to get you to confirm the hopelessness of
a situation. When you begin to hear the
negative responses, redirect your
approach.

An effective approach requires opti-
mism. Restate your suggestion in positive
terms. Also, it's important to be realistic.
If the issue involves the excessive cost of
a project, don't try to overstate the poten-
tial savings or discounts. If knowledgeable
in this area, the negativist will realize that
your suggestions are unrealistic. Your pie-
in-the-sky approach only strengthens the
negativist’s pessimism.

Usually it's not effective to argue the
point or try to persuade negativists that
their positions are wrong. Remember, in
their minds, they already are convinced
they're right.

When you recognize this personality
trait, especially in a group discussion, wait
as long as possible before you propose
solutions. Suggestions offered early in the
conversation may be quickly dismissed.
Allow the pessimist to run through all the
reasons why other suggestions won't work
before you propose yours. Then, present
your proposal in such a way as to
minimize the objections already raised.

www.americanradiohistorv.com

You may be able to show how your idea
solves some of the problems already
mentioned.

Circumventing the negative

Let’s say you have to work closely with
a negativist on an important project. The
following exchange illustrates ways you
can circumvent some of the can’ts and nos.

You: We've got to get the automation
system up and running by Sunday
morning.

Crew chief: That’s impossible. You'll just
have to tell operations it can't be done.
The CPU hasn’t even arrived. [ don't know
how long it will take to get that going.

You: [ still think there’s a chance if we
pull out all the stops.

Crew chief: I don’t see how. Even if the
CPU arrives, who's going to load the soft-
ware and run the test routines? We can’t
go on the air with that thing until it’s com-
pletely checked out. The factory can’t
send anyone until next week.

You: Jim has been to the factory’s
school. He knows how to load the software
and run some basic tests. Chances are the
factory could talk him through the setup
and through any problems we encounter.
All we need to do is arrange for the CPU
to be air-shipped on Saturday.

Crew chief: Well, it’s too late. It’s already
5:30. There’s not going to be anyone
around to do it tonight.

You: Maybe, but it’s worth a try. I think
I've got their emergency number. Give
them a call.

Just say yes

A negative attitude can be passed
around a staff or company like a flu virus.
The disenchantment and pessimism are
contagious. Soon, everyone will be agree-
ing that “It can't be done”

Use the early recognition of problem
behavior to your advantage. Don't argue.
Respond with positive, optimistic state-
ments. Remember, you can't argue
negativists out of their pessimism. Use
their negative perspectives as a list of
potential problems to be overcome. If
nothing else seems to work, be prepai.red
to proceed on your own. Often, that is the
only way to move forward.

BE))!
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When you're in the fast-paced
business of news, why use outdated
microphones? Time marches on,
and old habits become bad habits if
you don’t keep up with the times.

The M 58, on the other hand,
proudly benefits from new technical

-developments like a unique design
employing a tiny, low mass dia-
phragm. Highly sensitive and
accurate, its contoured upper fre-
quency response produces unprece-

TODAY’S MICS
DAY’S NEWS.

dented intelligibility, even off axis.
A sophisticated modern internal
shock-mount system reduces han-
dling noise and vibration down to
new levels. The 58 is scientifically
“weight balanced’’ for greater com-
fort during lengthy interviews. Its
slim, elegant profile and special
““on-camera’’ finish look excep-
tional—in an understated way
—on camera. The mic’s thoroughly
rugged and reliable construction

" e e
b R 1L

{
F

. stands out in a world of “'dispos-
able’’ mics.

If your news microphone is old
news, audition an M 58 at your
authorized Beyer dealer and expe- -
rience the sound of modern news
mic technology. Or contact:
beyerdynamic U.S.,

5-05 Burns Avenue,
Hicksville, New York 11801,
(516) 935-8000, -
FAX (516) 935-8018.

vbeyr;yhamié)))'

Cauada: ELNOVA Ltd 4190 Rue Sere, St. Lgymnt Quebec H4T 1A6 Austrd:ra Hi- Phon Drstrxbutors Ptj Ltd, 7u356 A- 358 Eastern Vallem/ Way

ACCURACY IN AUDIO

Chatswood N.S.W. 2067 Tel: (02) 417 7088
Germanj Eugen Beyer Eletroteknische Fabrik GmbH & Co., Theresicistrasse 8,
Pnstfach 13 20, D-7100 Heilbronn Tel: (07131) 617 0 Telex 728771

. Tel. (514) 34169 33 Telex 5824086
Great Britain: beyerdynamic, Ltd., Unit 14, Iffe Industrial Estate
Lewes, Sussex BN86]L Tel,; 273479 411

‘Circle (54) on Reply Card
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Wouldn’t it be great if somebody built
fully-integrated systems for all your
distribution, control, and automation
requirements (including digital routing),
using standard, expandable equipment?

SOMEBODY DOES.
UTAH SCIENTIFIC.

{ M5, Utah Scientific
routing systems perform to the best
specs in the industry. Reliability, easy
system expansion and long-term
stability have been proven in more
than 500 installations around the
world. Controlling the router is easy
with the industry’s broadest selection
of control panels, computer interface
equipment, and automatic control
systems, all of which are user repro-
grammable to ensure that your system
continues to accommodate your
 changing requirements.

VEIES, As the need
to automate more and more of your
facility’s operations becomes impor-
tant, Utah Scientific is ready to help
you with a fully integrated system,

designed to meet your current needs

| and expand easily as your
requirements grow.

From a simple routing switcher event

programmer, to a fully integrated on-

air automation system for a broad-

| cast network, Utah Scientific has the

| products, and the experience, to meet
all of your automation needs.

. Now there’s a

| single-source supplier for all your
switching requirements including
DIGITAL video. Our new DVS-1
Digital Video Routing Switcher offers
10-bit performance and maximum
reliability. Available in a wide variety
of configurations, the DVS-1 handles
either the D-1 {component) or D-2
(composite) signal format. Of course,
like all Utah Scientific products, the
DVS-1 can operate as a stand-alone
system or be integrated with other
components,
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For features, performance, price and rellablllty,
NOBODY BUR DS COVSOLES LIKE AR,
Call (303) 224-2248 ]
Circle (13) on Reply Card & ar r aHIS

ARRAKIS SYSTEMS INC. 2619 MIDPOINT DRIVE FORT COLLINS, CO 80525 SYSTEMS, INC.
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Equipment maintenance isn’'t what it used to be.
And that's probably a good thing.

]

i‘ , W

bl

W

15,8 [05/D 14 i
. - .-AthLJ'
3 A aFF

Lt =T L
ional aud«ﬂ!:dea‘ cazmmenf has -gr‘ben users new wa) of pu ting pict



www.americanradiohistory.com

@uring this decade, professionai audio-
video products have undergone immense
changes. For starters, most hardware now
contains tens or hundreds of 1Cs, many of
them surface-mounted devices. The march
of technology has given our industry prod-
ucts that are more versatile and more
reliable than systems built of discrete com-
ponents. The watchwords for broadcasting
during the 1980s have been better, faster,
cheaper.

Those responsible for maintenance of
new-technology equipment, however, are
not necessarily pleased with many of the
trends in equipment design. The days of
troubleshooting a piece of gear armed
with only a scope, a voltmeter and a
general idea of how the hardware works
are gone forever. Today, unless you have
a detailed maintenance manual and the
right test equipment, you're out of luck.

The test bench of the 1970s—stocked
with a VTVM, oscilloscope, signal
generator and signal analyzer—is a relic
of the past. The workbench of today more
closely resembles a small computer repair
center than anything else.

The changing work place

A broadcast engineer’s most basic job
requirement is equipment maintenance. [t
also is, however, an art that cannot be
practiced unless adequate resources are
put into the maintenance efforts of a facili-
ty. These resources include trained person-
nel and specialized tools and test
equipment.

Most maintenance engineers have their
favorite story about the first night on the
job when they really found out what it
meant to work in broadcasting. Mainte-
nance is a fun, but trying, job. Nobody
calls you at 3 a.m. to report that every-
thing at the station is fine. The beeper
never goes off during dinner to let you
know things are running smoothly.

The broadcast industry lives on tech-
nology. It thrives on electronic gadgets.
But without competent engineering sup-
port, the electronic tools of the trade are
of little value. No product installs itself or
maintains itself.

Keeping up to date
It is easy to get into a rut and conclude

that the old ways, tried and true, are best.
Change for the sake of change doesn't
make sense, but the electronics industry
has gone through a revolution within the
past eight years. Every facility should re-
evaluate its inventory of tools, supplies and
procedures. Technology has altered the
way electronic products are designed and
constructed. The service bench needs to
keep up as well.

Related articles in this issue include:

® “Maintaining Broadcast

Equipment” ..... ..26-60
* “Managing a Studio

Maintenance Program” .. ... ....62
e “Maintaining the Studio

Environment” ................. 68

¢ “The National Electrical
Code: What's in it for Us?” ... ...78

hddd—

Jerry Whitaker,
editorial director

~ Maintaining »
~ broadcast equipment

Edited by Jerry Whitaker

Fwo of the more important pieces of
equipment for a maintenance techni-
cian servicing current-technology prod-
ucts are good lighting and a whopping
big magnifier! OK, that’s an exaggera-
tion, but it points up an important prob-
] lem in equipment maintenance today:

‘ There aré many tiny components, most
E of them jammed into a’sfiiall amount of
- circuit board real estate,
-Tight component packaging makes
printed-wiring boards (PWBs) difficult
to repair. If you add complex and inter-
Input for this article was provided by Conrad

Persson, author of Elsctronic Servicing and
7_'echnalogy_ magazine (an lntg(!ec pupllpation).

gt oy P N e T TS e

Keeping up-to-ﬂate is no easy task.

related circuitry to the servicing equa-
tioh; .yepair. down to the component
level may be virtually impossiblz. The
equipment is just too complex, elec-
trically and mechanically. The sophisti-
cation of hardware today has ushered
in-a new era in equipment mainte-
nance—that of repair by replacement.

Some equipment manufacturers have
built sophisticated test.and .diagnostic
routines into their products. This trend
is welcomed, and it is likely to ac-
celerate as the maintainability of prod-
ucts becomes an important selling point.

Still, however, specialized test equip-
ment often is necessary to trace a prob-

lem to the board level. A well-equipped
stiop should have on hand the equip-
ment necessary to ke€p those'éxpensive
graphics systems, audjo effécts devices
and automation hardware.on-line. B
Our examination of “Maintaining

Broadcast Equipment”

includes the
following elements: ]

1. “On the Bench” ........ page 26 1
2. “Solder: The Tin That =
Binds T ¥ Tt Tl 32
3. “Using Chemicals in
the Shop" | |5 T e .
4. “Preventing ESD Failures” ....46

5. “Finding Replacement Parts” . .54
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ONE SMALL STEP FOR SONY.

For Sony, it's a small addi-
tion to the world’s finest line of
broadcast cameras. But it
means a long jump for EFP.

With the new CCU-355
Control Unit, you can have the
freedom of triax while using

5

the best broadcast portable
CCD cameras in the world—
the Sony BVP-7 and BVP-50.
Sony has offered leading-
edge CCD broadcast camera
technology for over two years,
bringing you the reliability

J
R AN -
R e Y ]

[ Y

and consistent picture quality
you expect from Sony-plus
the portability and freedom
of triax.

No one else sells as many
broadcast cameras as Sony.
And it’s hardly surprising—
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ONE GIANT LEAP FOR EFP.

considering the broad range
of leading edge products
Sony offers.

So take the plunge into the
inherent reliability and stabil-
ity of solid state technology.
Check into the Sony broadcast

portable CCD camera family:
the BVP-5, BVP-7 and BVP-50.
And the BVW-200 single-unit

BROADCAST PRODUCTS
Circle (15) on Reply Card

camera-recorder. The first step
is a demonstration. Just con-
tact your Sony Broadcast
Sales Engineer. Or call us at
(800) 635-SONY.

Sony Communications Products Company, 1600 Queen
Anne Road, Teaneck, NJ 07666. © 1988 Sony Corporation
of America. Sony is a registered trademark of Sony.
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Maintaining
1 broadcast equipment’

On
the
bench

Without the proper test equipment, you’re just spinning
your wheels.

Some equipment problems at a broad-
cast station or post-production facility still
can be located with little more than a
DVM and oscilloscope, given enough time
and effort. But time costs money. Few
technical managers are willing to make
the trade. With current technology equip-
ment, the proper test equipment is a must.

Table 1 lists the test instruments
necessary for a well-equipped mainte-
nance shop. It does not include specialized
instruments and gauges needed to main-
tain particular types of electromechanical
hardware. The list can be expanded easi-
ly, depending upon the sophistication of
the equipment at a particular facility. By
and large, however, the recommendations
given should provide the maintenance
staff with most of the tools it needs.

Servicing certain types of hardware re-
quires special test fixtures and/or test
equipment. Maintenance of a VCR, for ex-
ample, is nearly impossible without the
proper gauges. Money spent on purchas-
ing alignment tools and detailed technical
documentation is well-spent.

The next time you consider making an

equipment purchase, build into the ac- ] 4
quisition funds the cost of test equipment 7o maintain broadcast equipment today, you must understand digital hardware. You also need
and specialized tools that will be needed to have the proper tools and test equipment for servicing computer-based equipment.

26 Broadcast Engineering November 1988

wwWwW americanradiohistorvy com


www.americanradiohistory.com

...At A Down-lo-Earth Price: 16 Channels, Under $10,000.

THE FEATURES YOU WANT— THE DEPENDABILITY YOU NEED—

DC Controlled - No Audio On Pots.
Rugged Modular Construction.
Penny & Giles Slide Faders.

ITT Schadow Switches.

NE5532 IC Module Design.
External Regulated Power Supply.
Remote Module Control. Superb Audio Performance Specs.
Standard Digital Clock and Timer. Most iImportant, Arrakis Systems
Optional EQ and Effects Modules. Designed-in Uitra Reliability!

16 Modular Stereo Channels.
Program, Audition and

Mono Mixdown Balanced Outputs.
Telephone Mix-Minus Buss.

Full Monitoring Facilities.

Remote Equipment Start/Stop.

® & & © $ & © B

Circle (13) on Reply Card arraHIs

ARRAKIS SYSTEMS INC. 2619 MIDPOINT DRIVE FORT COLLINS, CO 80525 SYSTEMS, INC.
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BASIC TEST EQUIPMENT

. ___ OSCILLOSCOPE
° __ ACCURATE BENGCH DVM
ISOLATION TRANSFORMER

KIT
¢ bench mat
 wrist strap
-« ESD protective packagmg

AUDIO TEST EQUIPMENT -

© ______ DISTORTION ANALYZER
‘ ac VOLTMETER

~ VIDEO TEST EQUIPMENT

"~ VECTORSCOPE
WAVEFORM MONITOR

_ AUDIO SIGNAL GENERATOR

WOW AND FLUTTER METER —
_ TAPE MACHINE ALIGNMENT GAUGES

VIDEO SIGNAL/PATTERN GENERATOR

" HIGH-VOLTAGE PROBE
CRT TESTER/RESTORER
VCRIVTR TEST AND ALIGNMENT GAUGES

DIGITAL HARDWARE TEST EQUIPMENT
ELECTROSTATIC DISCHARGE PROTECTION
LOGIC PROBE

LOGIC PULSER

LOGIC MONITOR CLIP (IC clip-on)
BREAK-OUT -BOX

LOGIC COMPARATOR

LOGIC STATE ANALYZER (optlonal)
LOGIC TIMING ANALYZER (opfional)’

RF TEST EQUIPMENT

TRANSMITTER DUMMY:LOAD
LOW-POWER DUMMY LOADS
HIGH-VOLTAGE PROBE

CLAMP-TYPE. CURRENT PROBES
TRUE-rms ac VOLTMETER i
WATTMETER WITH-SELECTION OF SLUGS
ASSORTED COAXIAL
CONNECTORS/IADAPTERS

Table 1. Basic test equipment required to maintain broadcast products today. Give careful consideration to the recommendations of equipment
manufacturers regarding test equipment needed to maintain their products.

| APPLICATION BANDWIDTH RISE TIME OTHER KEY FEATURES

TV frame and line triggering

Dual channels, alternate horizontal
magnification

500uV sensitivity
Single sweep, HF/LF reject trigger
Single sweep, HF/LF reject trigger,

5001V sensitivity

500uV sensitivity

VIDEO 12, 5MHz! 28ns
DIGITAL 50MHz 7ns
. AUDIO 175kHz
- ELECTRO-
MECHANICAL 10MHz 35ns
' ROBOTICS 10MH 35ns
POWER
| SUPPLIES 175kHz
. ' Based on 0.14us sync pulse rise time requirements.
At least 50MHz is needed for IF sections.

Table 2. Minimum requirements for oscilloscope performance for various types of equipment.
Before you buy a scope, try it out for a few hours at the dealer’s showroom to determine whether
the functions are clearly labeled and the unit is easy to use.

to repair the product. If the sales represen-
tative tells you that the equipment will
never fail or will troubleshoot itself, don't
believe it.

Looking at scopes

The selection of most test equipment is
relatively straightforward, except for the
oscilloscope. Choosing a scope is impor-
tant because it is one of the most general-
purpose test instruments. A scope can be
used to measure voltages, examine
waveshapes, check phase relationships,
examine clock pulses and perform
countless other functions.
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Scope technology has improved con-
siderably within the past few years. Now,
in addition to familiar choices such as
bandwidth and rise time, single or
multitrace operation, oscilloscopes come
in digital as well as analog versions. Some
offer logic tracing functions, and one or
two even will give you a hard-copy
print-out.

A common question with regard to
oscilloscopes is: How much performance
is enough to suit my needs? Table 2 con-
tains some basic guidelines on perform-
ance characteristics that can be used as
a starting point for matching your require-

ments with the products available in the
marketplace.

The toolbox

The simplest maintenance task is next
to impossible without the right tools.
There’s more to a well-stocked tool chest
than meets the eye. Tools for maintenance
may seem too basic to warrant discussion,
but having the right tools is essential to
efficient equipment repair. Table 3 lists
common tools, fixtures and chemicals that
should be on hand in any shop.

Deciding whether to invest in a cus-
tomized tool kit or to buy the tools in-
dividually is not always easy. Although, at
first glance, it might seem more econom-
ical to buy tools one at a time as needed,
a careful examination of the maintenance
department’s needs may point to a dif-
ferent conclusion. Tool manufacturers ot-
fer packages intended for special servic-
ing applications that include tools that
may or may not be readily available from
your local parts supplier.

Comprehensive, high-quality standard
tool kits for professional engineers and
technicians are available from a number
of reputable suppliers. Special, off-the-shelf
kits also can be found for telephone equip-
ment, computers and peripherals, robotics,
fiber optics and other technologies.
Because of the competitive nature of the
tool-kit market, buyers usually receive
good value on any of these standard
products.

Case style and construction are impor-
tant points to consider in the selection of
a tool kit. It makes little sense to
economize by buying a $50 case to carry
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Analog still stores won’t give you
the picture quality

of our new digital ESS5S, .
but look at the money you'll save.

Not only is our new digital still store “just pennies” more
than old-fashioned analog versions, it's thousands of dollars
less than it's nearest digital competitor!

And the ESS™5S has a direct upgrade path to
graphics. You can use it to do layered graphics without a
paint system, external video effects system, or switcher.

But if a full graphics suite s what you've got, (or
expect to have someday) the ESS5S system’s CCIR-601

COMPOSITE ::>
OR COMPONENT
SWITCHER
=
ESS-58
STILL STORE I;

TAPE MEDIA DISK MEDIA
STORAGE STORAGE

BETACAM OR PAINT
TYPEC VIR SYSTEM

The ESS5S system’s CCIR-60! digital or analog
component 1/0 gives you complete interface
Sexibility.

digital or analog component 1/0 makes for easy interface to
other devices in your studio, like RGB paint systems, com-
posite or component, switchers, telecines, or Betacam.

You can review random
stills or your entire library
12 stills at o time.

Of course, we've included our unique multi-picture
browse feature as standard equipment, plus on-line cata-
loging, too. (It lets you store or recall stills by alpha title,
date, ID number or category.)

And a 5%4" optical disk or tape streamer back-up
means never having to say you're sorry.

For more information on this new and inexpensive
digital still store that's “graphics easy,” call your nearest
Ampex dealer or Ampex regional office.

AMPEX

Atlanta (404) 4917112 Chicago (312) 593-6000 Dallas (214) 960-1162 Los Angeles (818) 365-8627 New Jersey (201) 825 9600 (In New York (212) 947-8633)
San Francisco (415) 367-2202 Washington D.C. (301) 530-8800 Canada (416) 821-8840

© Ampex Corporation 1988

Circle (17) on Reply Card
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SCREWDRIVER SET
NUTDRIVER SET
HEX WRENCHES
WIRE STRIPPER
CRIMPING TOOL

TWEEZERS
VISE

SOLDER FLUX
FLUX REMOVER

PLIERS AND WIRE CUTTERS

WIRE WRAP/UNWRAP TOOL

PC BOARD-HOLDING FIXTURES

TOOLS, FIXTURES & CHEMICALS

SELECTION OF CLIP-ON HEAT SINKS
HEAT SINK GREASE

SILICONE LUBRICANT

FREON CLEANER SPRAY
GLASS/PLASTIC CLEANER
ANTI-STATIC SPRAY

COMPRESSED AIR

ADHESIVES

COMPONENT COOLANT SPRAY
TAPE HEAD CLEANER
HIGH-VOLTAGE INSULATING PUTTY
SPRAY-TYPE CONTACT CLEANER

Table 3. Basic tool complement for a well-equipped maintenance shop. The right tools for the job can make a big difference in maintenance

productivity and worker morale.

Having the right tools for a maintenance job can make all the difference in the world. The tool
requirements for servicing computer-based equipment are different than for older hardware. Don't
skimp on your budget for tools.

expensive tools and instruments. If the
case doesn'’t provide adequate protection
for its contents, it is of little or no value.

Test jigs and fixtures

When organizing your shop, don't forget
to purchase a variety of jigs and fixtures
for holding printed circuit boards and
small components. Why? Well, you only
have two hands. And, sometimes, it takes
more than two hands to repair a piece of
electronic equipment. Enter the special-
ized tools, jigs and fixtures available for
use with PWBs.

With modern equipment, components
have become so small and their leads so
closely spaced that all work must be per-
formed with great care. The last thing you
want is for the PWB to slide across the
workbench while you're trying to work on
it. The solution is to get another pair of
hands, either simple or elaborate, depend-
ing on the nature of the hardware you are
working with.

A simple device for holding a small
printed circuit board is a jig that consists
of either a weighted base or a bench
clamp and a pair of alligator clips mounted
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$0 you can adjust them into various posi-
tions. For larger, heavier boards, you will
need something more elaborate. A
number of board holders are available to
secure the PWB in a convenient position.

If you are working on a large piece of
equipment—a rack-mounted tape deck,
for example—some type of holding fixture
is recommended.

Testing adapters

Test equipment manufacturers have
come up with a number of tools to aid
troubleshooting of circuit boards crowded
with components. One of the simplest of
these is the spring-loaded hook probe that
lets you grab one pin out of a group of
closely spaced pins without contacting
other conductors. If you are careful, you
might be able to leave power on and move
this type of hook from pin to pin to trace
a fault. Conventional wisdom, though, sug-
gests that when pins are packed tightly
enough to warrant using one of these
hooks, you should disconnect power
before moving the hook to a new test
point, to avoid the possibility of damage.

Another aid in testing PWBs is the test

www americanradiohistorv com

You can't check a component if you can’t reach
it. Handy test clips and adapters provide ways
to access test points on individual ICs without
running the risk of causing a short-circuit.

clip. This handy device operates much like
a spring-type clothespin. Both sides of the
clip have a particular number of conduc-
tors with the same spacing as the leads on
a DIP integrated circuit package. The test
points at the top of the clip provide easy
access to the IC leads away from the
crowded surface of the PWB.

Another handy testing aid is the cable
interface. Have you ever tried to take test
measurements at the point where a flat
cable connects to a device? In most cases,
manufacturers have made no provisions
for getting a meter or scope onto a con-
nector while it is plugged in. Test adapter
manufacturers have come up with a con-
venient way to make such tests. The
adapter consists of a short extender plug
that provides test points for each pin of
the connector.

A variation on this basic theme provides
not only the cable interface and test
points, but also two test pins with a switch
between them for each conductor of the
flat cable. With this adapter, it is possible
to isolate a single conductor, or several
conductors, and probe both on the device
side and the cable side of the open switch.
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Personal computers are easy-to-use,
fast, and extremely reliable. That's
why we chose this powerful technology
for the engine of our new low-cost
editor, the ACE™ 25.

As you cut your first shows, you'll
realize that the ACE-25 is not only
fast, powerful, and fun to use, but that
it also delivers a host of professional
features: an easy-on-the-eyes menu
display with EQ bar-graphs and VU
meters, a 1000 line EDL with list man-
agement, and a multi-function rotary
knob that controls everything—from
transports, to key clip, to audio levels.

This new technology also allows

devote your energies to the creative
job at hand.

And now the best news! No mat-
ter what your business, whether it be:
TV news editing or off-line post pro-
duction, the ACE-25 delivers more
features than any comparably priced
editor.

You see, we took the PC’s great-
est strengths and used them to your
advantage to give you power and afford-
ability—and an editor that's easy to
get to know. So call your nearest
Ampex dealer or sales engineer to find
out more about the newest, friendliest
editor in the world.

It's about time you had some fun
in the edit bay.

us to give you the flexibility you've
always needed. You can choose be-
tween an internal composite, or a
component video switcher, plus an
internal audio switcher—each built
on a single board
and designed to fit
neatly i