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The ADM 9000...
Designed to Make
Stereo Television Easy
When ADM looked at stereo television, we recognized
an urgent need for equipment which could handle the
increased complexity of stereo without overwhelming
the operator.
For Example...

Imagine a console with a built-in micro -processor
based router which gives random access to both your
stereo and mono line level sources as well as 288
possible microphone sources.

Imagine an in -line alpha numeric readout for
source indentification and module status.

Imagine being able to pre-program 99 console
setups with the ability to arrange these setups in any
combination of 10 sequences. Each sequence can in-
clude up to 100 events. Then, imagine being able to

recall and edit any setup/sequence while you're on -air.
And then...when you're ready for the next event, you
merely push a button.

All of this is now available in the advanced ADM
9000 micro -processor based stereo/mono audio con-
sole designed specifically for television on -air and
teleproduction applications.

The 9000 series console is also configured for true
stereo operation from the source input to the master
outputs. This includes stereo equalization in each
fully configured stereo input strip. Automated func-
tions include: preselection, submaster and master
output assignment, module on -off status and group
assignment. These features make the 9000 the most
versatile console available.

Naturally, the 9000 will be compatible with
the emerging SMPTE standards, and like all ADM consoles, it is
designed to conform to human engineering needs as well. Control design,
placement and movement will seem natural and comfortable. Another comfortable
thought is the exclusive ADM 5 year warranty on parts and labor.

For more information, contact ADM Technology, Inc., 1626 E. Big Beaver
Road, Troy, Michigan 48084, Phone: (313) 524-2100. TLX 23-1114

ADM provides more where it counts.
Can you afford anything less? A The
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WEST CENTRAL SALES WEST COAST SALES
(817) 467-2990 (415) 931-3082

MAIN OFFICE AND
EAST COAST SALES

(313) 524-2100
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Lunchtime in the newsroom is a time for the
News Director to chew over a thousand
nagging questions. The stories are assigned.
The day's programs are taking shape. But . . .

is the intermittent problem in a field recorder
fixed? Are all the facts nailed down on that
enterprise story? Will the out of town crew get
back in time? What's happening to pull the
round-robin live remote together? Who's going
to fill-in for the ailing late news producer?
What about that report on political coverage
for the GM? Where's the documentary
outline? How about the sweep series
production schedule? . . . A thousand
questions.

The answer is in the newsroom somewhere.
The Assignment Editor has lots of answers but
she's on the phone. The producer has more
answers but he's in the editing room with the
investigative reporter. Nothing to do but

interrupt them or catch them on the fly. No
time for lunch. Someone's got to mind the
store.. .

That's the way it is for News Directors in the
best newsrooms at lunchtime. Too much to do.
Too little time for getting it done. Staying in
control and on top of the department doesn't
make allowances for lunch.

Now, the times are changing. There is a
newsroom computer with 160 megabytes of
power ready to find the answers and put them
at the fingertips of the News Director. It is
absolutely reliable. It is fully redundant. It is on
the job 24 hours -a -day processing the news
and finding answers to a thousand questions.

When it's time for lunch it's time to have
NewStar on the job. 160 megabytes will serve
any appetite and have some answers ready -
after dessert.

(nle:WilFik
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A Dynatech Broadcast Group Company

5725 Tokay Blvd., Madison, WI 53719 608-274-5786
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The cover this month dramatizes the
possible adverse impact that regulation
of electromagnetic radiation could have
on the broadcast industry. See our
series of articles on regulating radiation
beginning on page 20.

Coming events

Oct. 8.11
AES 75th Technical Meeting & Ex-
hibits, New York, NY

Oct. 27 -Nov. 3
SMPTE 126th Annual Conference,
New York, NY

Oct. 28 -Nov. 1
Scientific-Atlanta Earth Station
Seminar

Dec. 3.5
Radio Television News Directors
Association (RTNDA) Internation-
al Conference, San Antonio, TX

Dec. 5.7
Western Cable Show, Anaheim,
CA

NEXT MONTH
 Station Maintenance Special
 NRBA conference replay
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To create the finest
television audio mixingconsole,
you have to do a lot of listening.

Neve's 51 -series for television production.
To create great audio it', important to listen to and
satisfy the needs of your marketplace. We know all
about great audio. Neve has pioneered almost
every major innovation in audio mixing from com-
puter -assisted Necam systems to Digital (DSP) Sys-
tems. And we're very proud of that distinction.

That's why when we created a system designed to
meet the growing needs of video post -production.
we listened very carefully.

The result is that now video production facilities
can enjoy the same superior audio quality that
recording and film studios throughout the world
have enjoyed, plus special features designed just
for television production.

Human Engineered: First and foremost,
from the size of the knobs and layout, to
the straight -forward signal flow and
powerful sub -grouping, the Neve 51 -series
is always easy to use, yet gives you all the
features you want and need.

Four Band Equalizer andFilters: Our formant
spectrum equalizer is renowned as the most musi-
cal sounding in the industry. No one else has the
"Neve sound:' Plus effective, high pass and low
pass filters remove noises often encountered in live
television production.
Dynamics Unit: Each input module contains a
highly -regarded limiter/compressor and noise gate,
perfect for processing those difficult tracks in post
production or for use in live recording, from dra-
matic shows to musicals and sports.
Multitrack Capability: The 51 -series separatel,
controlled direct outputs, pre- or post-EQ, make

simultaneous multitrack and live record-
ing a snap.
Because Neve listened, the 51 -series is
what the television industry wants to hear.
For further information, call Neve's Tele-
vision Production Sales Department at
(203) 744-6230 or write:S E R 1 E S

Demand Neve
RUPERT NEVE INCORPORAT F I a Berkshire Industrial Park., Bethel. CT 06801 (203)744-6230 Telex %9638  7533 Sunset Blvd., Hollywood, CA 90046
(213)874-8124  RUPERT 'EVE 01 *. I 1 'f D. represented by: Sonotechnique. 2545 Bates, Suite 304, Montreal. P.Q. H3S IA9 Canada(514) 739-3368
Telex 055-62171  NEW I I CT 10 r  I( ", I'ff AT IONAL. LTD. Cambridge House, Melbourn, Royston, Hertfordshire, SG86AU England Phone (0763)

f.(1-71,  RI 11 P 1 ' . f vL GmbH: 6100 Ltarmstadt Bismarckstrasse 114, West Germany Phone (06151) 81764.
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By Joseph Sainton, principal engineer, Continental Electronics Mfg. Co., Dallas

Editor's note: With this issue of Broadcast Engineer.
Ing, we begin a series of reports in this column on the
process of converting a station from mono to stereo
operation. The series begins with a look at transmit-
ters.

For many broadcast engineers, the
day is close at hand when your
manager will say to you, "We've made
the decision to go AM stereo." For
some this will mean a green light to
move ahead with plans already made,
For others less prepared, it will con-
jure up visions of 80 -hour weeks and
major decisions involving new equip-
ment purchases. Because of a
widespread hope that stereo will put
AM broadcasting back on a firm foot-
ing, there is bound to be some concern
about whether the final result will
have been worth the time and money.
There may also be an underlying fear
that the transmitter will be unsuitable
for stereo, or that the station's
number -one -rated mono signal will
suffer. These concerns can be relieved
by a wide-open airing of ideas and ex-

periences gained in the stereo conver-
sion process by those who have been
there.

The complete stereo system can be
divided into four major project areas.
First, generating the stereo program
signal at the studio complex. Second,
getting the stereo program to the
transmitter, which may be difficult
because of STL frequency availability
problems or Telco line costs. (There is
bound to be some innovation forth-
coming in this area.) Third, choice of a
stereo processor and a stereo gener-
ating system. A well -reasoned choice
here would have to be based largely
on equipment specifications and-to
some extent -on the subjective
judgments of the users. Fourth, get-
ting the stereo signal on the air
through the transmitter/antencta
system. It is in this area that we begin
our examination of the AM stereo
conversion process.

Incidental phase modulation
The multiplexing of the left and

right stereo signals on an AM trans-
mitter requires angular modulation of
the RF carrier, in addition to the nor-
mal AM process. If the angular
modulation component of the stereo
signal is to be eventually demodulated
in its original form, it must go undis-
torted through the transmitting
system. This requires that any angular
or phase modulation that accom-
panies the normal AM process be held
to a minimum. Such phase wob-
ble-called incidental phase modula-
tion or IPM-will distort the stereo in-
formation being transmitted in the RF
channel, causing a degradation in
stereo fidelity and separation.

One of the questions more common-
ly asked in preparing for AM stereo is,
what level of IPM is tolerable and how
do we measure and deal with it? This
question will be answered subsequent-
ly, but there should be just as much
concern about other facets of the
stereo process that are as important as
IPM-namely the main and sub -
channel performance. By this we
mean the capability of the audio
modulator, as well as the angle -modu-
lated RF channel, to transmit stereo
information with acceptable distor-
tion figures.

There is quite often some concern
Continued on page 14
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The rich radiance of
hues captured in

their true position
within the spectrum.
Radiance achieved

through the
combination of

superior chrominance
with unparalleled

luminance. Radiance
resulting in a video
tape of sensational

color. Ampex 197.

AMPEX
Amp., olpor.itoqi t I re

Ampex Corporation, magnetic Tape Division, 4)1 Broadway, Redwood City, CA 94063, (415) 367-3809
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FCC update
By Harry C. Martin, partner, Reddy, Begley & Martin, Washington, DC

,A

October 1984

7 -station rule amended
The commission has replaced its

"7 -station" multiple ownership rule
with a new limitation of 12 AM, 12
FM and 12 TV (whether VHF or UHF)
stations. Even this 12 -station limit will
disappear after six years-leaving no
FCC restrictions on the number of sta-
tions a broadcaster may own-if the
FCC finds that within that time no
undesirable concentrations of in-
terests have developed.

The new rules, as they apply to
radio station ownership, were to
become effective on Sept. 10, 1984.
However, the commission suspended
implementation of the 12 -station limit
as it relates to television until April 1,
1985, or 60 days after reconsideration,
whichever is later.

This additional time is needed, the
FCC said, to assure adequate time for
reconsideration in light of congres-
sional concerns about the impact of
the new rule on the TV industry. It is
expected that on reconsideration the
12 -station limit for TV station owner-
ship will be replaced with a ceiling
based on the percentage of total TV
households served (for example, 25%
for VHF, 30% for UHF and VHF).

In adopting the 12 -station transi-
tional limit, the commission noted
that the nature and scope of broad-
casting has greatly changed since
1953, when the 7 -station rule was
adopted. The 7 -station restriction was
adopted to encourage ownership
diversity in order to foster varied pro-
gramming and to safeguard against
concentrations of economic power.
But, the commission said, with a wide
range of new broadcast stations and
other services now available, and in
light of the commission's local cross -
ownership rules, there now is no
threat to a diversity of viewpoints.

The commission will consider, but
not routinely grant, waivers of its tran-
sitional 12 -station limit.

Cutoff rules construction periods
The commission has proposed

modifications to its cutoff procedures
for FM and TV broadcast construc-
tion permit applications, and for ap-
plications for major and minor

modifications to existing FM and TV
facilities.

The agency proposes to replace its
current cutoff procedures for com-
mercial FM and TV applications with
a 45 -day filing "window" for vacant
channels. Under the window system,
a date would be announced when all
applications for the vacant channels
would have to be filed. All mutually
exclusive applications would then be
grouped together for comparative
hearings.

Window processing would apply
only to full -service commercial alloca-
tions. Non-commercial TV and FM
educational channels would continue
to be processed under the existing
cutoff rules. Newly added allocations
would trigger a future filing window
for those new channels. Channels re-
maining vacant after the window
closes would be processed on a first
come -first served basis.

The commission also has proposed
to eliminate cutoff procedures for
both minor and major modification
applications. Applications for new
stations and mutually exclusive ap-
plications for modifications filed dur-
ing a window period would be con-
solidated for hearing. If only a
modification application were filed
during the window period, it could be
granted. If neither a vacant channel
application nor a mutually exclusive
modification application were filed
during the window, the first filed ap-
plication for a vacant channel could
limit the modification options of ex-
isting stations. And, if modification
applications were filed after the win-
dow, subsequently filed inconsistent
applications for a vacant channel
could be cut off as to their site selec-
tion options.

The commission said the proposed
changes to its cutoff rules are in-
tended to expedite new service to the
public, but noted that service is being
delayed through liberal grants of ex-
tensions of time to construct new sta-
tions. Therefore, the FCC also is pro-
posing to strictly enforce its current
limitations on the duration of con-
struction permits: 12 months for FM
and 18 months for TV.

"Major" change rule modified
for FM and TV

In a related action, the FCC has
amended its rules to remove from its
definition of "major" changes FM and
TV applications that involve at least a
50% change in coverage area.

In the past, such applications were
subject to local publication re-
quirements, a 30 -day holding period
and petitions to deny. Further, a
change of 50% or more in the pro-
posed coverage area of an application
would subject it to dismissal if the ap-
plication were mutually exclusive
with another cut off application.

The FCC said it will continue to
wait for 30 days after public notice
before granting applications that are
considered "major" actions from an
environmental standpoint (for exam-
ple, those involving construction of a
new tower more than 300 feet high).
Also, petitions to deny such applica-
tions based on arguments of adverse
environmental impact will continue to
be heard.

Rebroadcast of non -broadcast
transmissions

The commission plans to amend its
rules concerning radio and TV station
rebroadcasts of messages transmitted
by non -broadcast radio stations in the
personal radio services (PRS). PRS in-
cludes CB, general mobile radio ser-
vices and remote control radio ser-
vices.

Under the commission's proposal
radio and TV stations would be al-
lowed to rebroadcast PRS transmis-
sions without obtaining permission
from the originating stations. The
commission recognized that there are
legitimate concerns about the quality
of CB communications as a source of
broadcast news and the need for
verification of information received
from CB stations, but said it would be
more appropriate for individual
licensees to assume responsibility for
such matters.

The commission also proposed
relaxing its requirements as to FCC
notification of, or approval for,

Continued on page 14
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NOTJUST
ANOTHER

PRETTY PHASE
You need an extremely stable digital

sync system with encoded subcarrier for
color frame identification. It all starts with
our 3252A master and 3256A slaves. You
get continuous SC/H phased output, even
in the genlock mode, to all sources. It
ends with our 3258 SC/H phase meter for
proof of performance.

It's no secret that your
master sync pulse gen-
erator is the heart of
your whole plant. If your
equipment isn't danc-
ing to the same beat,

the results can be devastating.
Let's face it. Almost everything you do

is multiple source now. Successful post -
production relies on the function and de-
pendability of your sync pulse generator.

In your quest for excellence, why not
plug in to our growing technology?

Contact the nearest
Grass Valley Group
regional office listed
below. Tell them you
want to talk to someone
who's in sync with your
needs.

THE GRASS VALLEY GROUP, INC.
P 0 BOX 1114 GRASS VALLEY CALIFORNIA 95945 USA  TEL (916) 273-8421 TWX 910  530 8280

A TEKTRONIX COMPANY

Offices: Eastern Regional: 499 Thornall St, Edison, NJ 08817, (201) 549-9600 . Southeastern District: 1644 Tullie Circle N.E.,
Ste 102, Atlanta, GA 30329 (404) 321-4318 . Midwestern Regional: 810 West Bristol St, Elkhart, IN 46514 (219) 264-0931
. Northwestern District: 3585 North Lexington Ave, Ste 238, Arden Hills, MN 55112 1612) 483-2594 . Southwestern District:
316 Seminary South Office Bldg, Fort Worth, TX 76115 (817) 921-9411 . Western District: 1032 Elwell Court, Ste 244, Palo Alto, CA
943031415) 968-6680 . Western Regional: 21243 Ventura Blvd, Ste 206, Woodland Hills, CA 91364 (213) 999-2303
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'THE NEW TEKTRONIX 1750:
HEADS OFF PROBLEMS

YOU DIDN'T YOU HAD...UNTIL
IT WAS TOO LATE!

Our new 1750 signal monitor
gives you a unique, dynamic
display of SCH phase
relationships.

You can see at a glance if a
video signal is properly SCH
phased ...or just as easily,
compare two signals for color
frame matching.

Hit-or-miss SCH phasing
may have been tolerated in
the past-but now it's
costing you time and money
every day.

The Tektronix 1750 can help
you regain control. By main-
taining consistent SCH phase
...or by seeing potential prob-
lems before a glitch occurs,
you'll avoid the frustration of
multiple passes and enjoy get-
ting it right the first time. Saving
time saves you money and
makes the best use of your
valuable resources.

SCH phase, of course, isn't
the only parameter you need to
keep on track, and SCH dis-
play is only part of the 1750's
comprehensive signal monitor-
ing capabilities. At the push of
a button it also displays vector
mode ... or waveform mode,
enhanced by digital line selec-
tion through the vertical interval
...or R-Y/sweep mode for easy
interpretation of differential
phase distortions.

Whether used for monitoring
video in production and editing

Correct SCH phase relationship is
clearly displayed on the 1750 when
dot on the calibration circle is aligned
with the vector on the -x axis.

This 17 -degree offset, indicating a 17 -
degree SCH timing error, would be
impossible to perceive on an ordi-
nary waveform monitor display.

environments, or for making
fast and accurate measure-
ments during equipment main-
tenance, the 1750 Series is a
new benchmark for compre-
hensive performance in both
NTSC (1750) and PAL (1751)
standards.

A compact 5.25 inch pack-
age, mechanically inter-
changeable with many other
"half -rack" packages, allows

Circle (8) for literature

Dot placement on the +x axis indi-
cates an error in the color frame
matching of two signals.

easy installation in new or
existing facilities.

If you see the advantages of
comprehensive signal
monitoring, you'll like what
you see in the 1750.

For more information on this
or other Tek television prod-
ucts, or for the number of your
nearest Tek sales office, call
our toll -free information service
today: (800) 547-1512.
In Oregon, (800) 452-1877.
U.S.A., Asia, Australia, Central
& South America, Japan
Tektronix. Inc., P.O. Box 1700
Beaverton, OR 97075

Europe, Africa, Middle East
Tektronix Europe B.V.
Postbox 827
1180 AV Amstelveen
The Netherlands
Telex: 18312-18328

Canada
Tektronix Canada Inc.
P.O. Box 6500
Barrie, Ontario L4M 4V3
Phone 705/ 00
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Satellite
update

NASA's Lewis Research Center has
awarded a $260,304,000 contract to an
industry team headed by RCA's Astro-
Electronics Group, Princeton, NJ, for
the design, development and con-
struction of the Advanced Com-
munications Technology Satellite
(ACTS), regarded as the most ad-
vanced and complex space com-
munications system in U.S. history.

The advanced satellite will be
launched by the Space Shuttle in 1989,
NASA said.

Other major participants of the in-
dustry team are TRW Electronics Sys-
tems Group, Space Communications
Division, Redondo Beach, CA; COM-
SAT, Washington, DC; Motorola,
Aerospace Electronics Office, Scotts-
dale, AZ; Hughes Aircraft, Electron
Dynamics Division, Torrence, CA,
and Electromagnetic Services, Nor-
cross, GA.

Contract specifications call for a
flight spacecraft, ground systems and
operations. The contract calls for the
work to be split among the several
contractor facilities.

The Lewis Center has project
management responsibility. The of-
fice of Space Science and Applica-
tions, at NASA headquarters in
Washington, DC, manages the overall
program.

Agreement responsibilities
Under terms of the agreement, RCA

Astro-Electronics will construct the
spacecraft and integrate and test the
ACTS system. COMSAT will design
and develop a master control station,
a NASA ground station and operate
and maintain the satellite when it is in
space. TRW will develop the
multibeam communications package,
which will include a multibeam an-
tenna, a baseband processor, low -
noise receivers and traveling wave
tube transmitters.

In announcing the contract award,

By the BE staff

Andrew J. Stofan, Lewis director, said
that developing the ACTS technolo-
gies would help the U.S. maintain pre-
eminence in satellite communications
business.

"With ACTS, NASA and U.S. in-
dustry will work together to address
required advances in frequency reuse
through multiple spot beams, beam
hopping and on -board switching and
signal processing as well as operating
at higher frequencies in the 30/20GHz
Ka -band," Stofan said.

"These advances will be needed by
future commercial space communica-
tions systems to be introduced in the
1990s in order to permit a more effi-
cient use of satellite orbit positions
and radio frequency resources and to
allow for new forms of communica-
tions and data transfer," he said.

"Technologies to be tested in the
ACTS program could lead to at least a
5 -fold increase in satellite commun-
ications capabilities in the 1990s," said
Joseph N. Sivo, chief of Lewis' Space
Communications Division.

The capacity increases would be
necessary to meet the expansion of
telephone, television, teleconferenc-
ing, electronic mail, data communica-
tions and other communications satel-
lite traffic, Sivo said, which is grow-
ing at about 20 percent a year.

A new band
The most widely used frequency

band for domestic communications
satellites is the C -band, from 4 to
6GHz, but this part of the radio spec-
trum is now saturated. Although there
is still additional space available in the
Ku -band, 14/12GHz, market studies
show that these frequencies will be
completely used by the early 1990s.

To permit further expansion of
satellite communications service in
the United States, there must be more
efficient use of the spectrum currently
in use, plus use of the next frequency
band, the Ka -band. ACTS is designed
to explore techniques of frequency
reuse to be applied to present frequen-
cies and overcome the technical prob-
lems associated with utilization of the

higher band.
Domestic satellites presently operate

with a single, continuous radio signal
focused over the contiguous United
States. The ACTS system will provide
similar coverage via many spot
beams, both fixed and scanning.

Trunking and CPS
ACTS technologies will allow two

basic types of service: trunking and
customer premises service (CPS).
Trunking service will accommodate
the high -volume user in metropolitan
areas. A typical operational system
would serve 10 to 20 trunking earth -
station areas, each with a dedicated
fixed spot beam.

CPS users, on the other hand,
employing small and inexpensive
earth stations located at their plant or
office, would be served by either fixed
beams or scanning spot beams.

One capability that will be offered
by the systems will be satellite switch-
ing. In conventional satellite systems,
messages must be switched to their
destination by means of ground -based
distribution networks.

With ACTS, an on -board computer
will switch messages in the satellite,
greatly simplifying ground -system de-
sign. With this approach, all terminals
in the system will be interconnected
through on -board routing and switch-
ing systems.

All satellite activity, including
scheduling and message switching,
will be controlled by a master control
station. The MCS will be responsible
for both satellite control and overall
network control.

The 30/20GHz system will be com-
prised of four major elements: the
satellite, trunking earth stations,
customer premises terminals and the
master control station.

NASA has experimented in space
communications since the early 1960s
with such projects as ECHO, RELAY,
TELSTAR and SYNCOM II, which
established the feasibility of com-
munications via a satellite in geosyn-
chronous orbit.

Continued on page 16
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GEC McMICHAEL/MARCONI STUDIO SYSTEMS

SMALL TRANSPORTABLE SYSTEMS DESIGNED TO CHANGE THE WAY YOU TRANSMIT

AND 1/2T,

t5 MBis
525 LINE s.
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GEC McMichael has introduced a
Tt / 1/2T1 compression bandwidth unit
that is compact and light enough to go
anywhere. In fact, the quality of the GEC
Video CODEC-at 1.5 MB/s-makes it
ideal for news department broadcasts
as well as teleconferencing.

The CODEC, which is available in
both 525- and 625 -line versions, weighs
only 116 lbs. and is 23 inches high.

When combined with GEC's small
transportable KU band system, the new
Video CODEC is easily the most ver-
satile product of its kind available.

Sae McMICHAEL

Truly compliant KU
band elliptical satellite
terminals.

GEC McMichael offers a 5 -meter
equivalent terminal that fits easily inside
a standard freight container and meets
29-25 LOG e requirements in both
planes.

The one-piece elliptical offset -fed
C/KU band antenna can also be trans-
ported by a standard -size or 1/2 -ton
pickup. It is a completely redundant KU
band system that is only 5.9 meters long
by 2.6 meters high.

Since this is the smallest INTELSAT
E-2 antenna on the market, it is ideal
for hi -wind load, low -profile areas. The
antenna's small size also makes it more
environmentally compatible than com-
petitive types.

T, AND viT,
2.048 Ws
625 LINE

GEC McMichael offers
over half a century of
broadcast experience.

GEC McMichael has been designing
and manufacturing products for the
broadcasting community since 1917.
The company has been involved with
KU band technology since 1977.

The ACE standards converter, a
result of GEC's years of experience, is
used by most major broadcast studios
and is considered to be the standard of
comparison throughout the world.

The broadcast experience and know-
how that led to the development of
ACE has also enabled GEC to design
the highest quality compression
bandwidth CODEC and KU band satellite
systems.

GEC McMichael is a subsidiary of the General
Electric Company of England.

For more information on any of the GEC McMichael broadcast products or systems, call 602/948-7255 or
write GEC McMichael/Marconi Studio Systems at 8260 East Raintree, Scottsdale, Arizona 85260. TELEX 650-224-6202.

Circle (9) on Reply Card

October 1984 Broadcast Engineering 11



by Carl Bentz, television editor

Compatibility-- an important factor
Various systems were suggested,

but when the first TV system was stan-
dardized in 1941, it was the one rec-
ommended by the National Television
System Committee (NTSC). NTSC
specified 30 frames of 525 lines to
create the image on the screen. Also,
the frames would each be sent as two
fields, in a technique called interlace.

With interlacing, a field of the odd -
numbered lines was transmitted.
Then a field of the even -numbered
lines filled in between the others. The
result of interlace was less chance for
flickering images that might result
from the short length of time that the
phosphors on the TV CRT emitted
light. Another factor was the improve-
ment in motion that was allowed by
the method.

Compatible color
The first color system, by CBS, was

adopted in 1950. Transmissions began
in June 1951, but were suspended in
October of that year. To maintain
compatibility with some 28 million
b&w NTSC receivers, the FCC re-
versed its decision on the CBS color
system and instead selected the com-
patible color NTSC approach, with
transmissions starting in 1954.

Had the CBS line sequential color
standard been used, the 405 -line im-
ages would have made all the mono-
chrome sets obsolete. The NTSC stan-
dard maintained compatibility by re-
taining the 525 -line format, but chang-
ing the scanning rate slightly to 59.94
fields/s, a rate well within the toler-
ance of the b&w sets.

The NTSC signal has continued to
serve its users quite well over the past
30 years.

Compatible stereo
When discussions for stereophonic

aural transmissions for television
began in 1979, several design and
performance objectives were stated.
First on the list was compatibility with
existing NTSC monophonic receivers.

The same requirement was made
when stereo service was added to FM
broadcast. The transmission quality

had to approach, if not equal, that of
FM stereo broadcast, while including
a separate audio program (SAP) chan-
nel and an auxiliary service capabili-
ty. Switching from mono to stereo was
to be done automatically through con-
trol signals within the transmitted
signal. An audio processing system
was suggested for improved dynamic
characteristics and improved S/N
ratios.

Compatibility required that the total
signal remain essentially within the
6MHz bandwidth of the monophonic
aural TV channel. The total of left and
right should be received on non -stereo
equipped sets. The additional infor-
mation to be included in the signal
could not cause undue interference in
the picture of the mono receiver.
Signal coverage in stereo must equal
that of visual and mono sound.

And, finally, the sound on the mono
receiver should not include any large
increase in interference as a result of
the new signal contents. To meet the
compatibility requirements, several
approaches to stereo TV sound were
quickly rejected.

Japan leads
The first large-scale operation of

stereo aural TV began in Japan in
1978. That system used an FM -FM ap-
proach to provide a stereo program,
or dual -language service. Although it
was compatible with existing
receivers, the system did not fit the re-
quirement of a SAP service. For the
proposals made in the United States,
the EIAJ (Electronic Industries
Association of Japan) made modifica-
tions to provide the SAP channel.

Zweiten Deutschen Fernsehens
The second stereo service to go into

operation was in Germany. The Ger-
man approach was to transmit the two
sets of audio information on separate
carriers. Mono compatibility was re-
tained because the L + R signal was
carried on a subcarrier at 5.5MHz
from the visual signal. L- R informa-
tion was provided by a second aural
transmitter at 5.74MHz from the

visual carrier.
Along with incompatibility caused

by the two aural transmitter ap-
proach, the German transmission
standard uses a channel bandwidth of
7MHz. No modification of the Ger-
man ZDF system was attempted for
U.S. consideration.

The U.S. choices
When discussions for the U.S.

system began, several entries were
given. One was a modified version of
the FM -FM approach used by NHK in
Japan, called the EIA system. A see-
ond was offered by Telesonics. The
third entry was from Zenith Radio
Corporation.

Both Telesonics and Zenith used an
AM modulated double sideband with
suppressed carrier L -R channel. All
three proposed FM -modulated SAP
and "professional" channels along
with a pilot tone system to cause
automatic switching of the home
receiver.

As examinations of the three
systems progressed, modifications
were made by the proponents, until by
1982, when it was time to select a
recommended system, none of the
three were really what they had been
to start with.

The companies were asked to return
for a second round of investigations,
each with a proposed scheme that
would be fixed in design. A decision
would be made on those "final" ver-
sions.

As is now well known, the ap-
proach, recommended to the FCC for
selection of a standard, was the Zenith
method, combined with audio signal
processing by dbx.

Another method
A different approach has been sug-

gested by Grumman Aerospace Cor-
poration. A second channel of audio
could be converted to digital data and
encoded into each video line. A total
of 530ns would be used at the end of
each line of video, occurring 2.12µs

Continued on page 16
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THE FIRST 3 -CHIP CCD CAMERA
IS ON THE STREET.

4

INEC's 3 -chip CCD camera is
aking news all over America.
In fact, it's making history.
SP -3 is the first ENG camera

without pick-up tubes inside.
So it's the first to eliminate burn -
in. retubing, and the hassle
of re -registration.

With SP -3, NEC takes imaging
quality out of your hands and
puts it in the chips. To be precise,
3 solid state CCD chips.

Chips which give you more
than 450 lines of beautiful color
resolution. For any VTR:IW-format,
Beta , IA and 3/4 inch.

Chips which eliminate comet
tails, burn -ins, and sticking.

Chips which make the SP -3 so
rugged, you could probably drop
it on a sidewalk and still get
the picture.

Yet. the SP -3 head weighs only
5.9 lbs. and draws a scant 12
watts of power. So it'll never be
a drag on those long city blocks.

And the price? Perhaps the
most newsworthy part of our
story. S16,900 for the camera
without lens. To find out more.
call NEC toll free at 1-800-
323-6656.

Just remember. If you want
reliability, it's in the chips. And
on the streets.

\l

IMAGINE WHAT WE'LL DO FOR YOU
NEC America. Inc.. Broadcast Equipment Division

130 Martin Lane. Elk Grove Village. IL 60007
650.842 In Illinois 312-640-3792
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AM Stereo Update
Continued from page 4

about whether an old transmitter will
be suitable for AM stereo because of a
natural inclination to think of old as
synonymous with out-of-date or ob-
solete. Nothing could be further from
fact. Some older transmitters have
produced stereo results superior to
those attainable in new transmitters.
Although the older generation units
sometimes do not have the capability
to supermodulate or transmit a
picture -perfect square wave, they can
usually produce very nice stereo.

Connecting the stereo exciter
Preparing a transmitter for AM

stereo generally involves not only
retuning and fine-tuning, but also
some modification of existing circuits.
First of all, the RF output of the stereo
exciter must be connnected into the
transmitter as a substitute for the in-
ternal crystal oscillator. In some
newer transmitters, this connection
has already been provided for. In
others, the modification involves a
means of selecting either the internal
transmitter oscillator or the stereo
generator using a 2 -position switch,
which also matches the RF output
levels of both sources to provide equal
RF drive to succeeding stages.

The RF level from the stereo
generator can be as high as 40V peak -
to -peak and can be either a sine or
square wave. This is obviously too
much drive for a solid state IPA stage
and must be attenuated. For driving
the grid of a vacuum tube, it may be
insufficient and can be increased with
a broadband step-up transformer in
the transmitter. Prior consultation
with the supplier of the AM stereo
generator will be helpful in this
regard. Some suppliers will ship the
unit with an output level that has been
specified by the user.

The mechanical switch used for the
internal crystal/stereo generator selec-
tion should have provisions for com-
pletely disabling the crystal oscillator
when operating in the stereo mode.
Any small amount of cross -coupling
can cause a low -frequency beat note if
the two sources are not on exactly the
same frequency. The beat note will
show up as a phase modulated noise in
the subchannel. The crystal can be
disabled by removing the supply volt-
age or, in some transmitters, by
grounding one of the crystal ter-
minals.

Evaluating your transmitter
For someone contemplating the

move to stereo, one of the troublesome
unknowns can be the possible inabili-
ty of the system to meet FCC perfor-
mance specifications because of

transmitter limitations. A fair approx-
imation of what to expect in the way
of stereo performance can be made by
prior measurement of transmitter
mono performance. The stereo quality
will depend upon main and subchan-
nel performance and IPM level. The
main (or mono channel) can be
measured in terms of harmonic distor-
tion,. frequency response and noise
level by equipment already available
at the station. The mono, or normal
AM channel, transmits compatibility
with existing mono receivers. The left
and right difference information (L -R)
is transmitted through the RF stages
in the transmitter as angular modula-
tion, which makes performance meas-
urements impossible without some
sort of PM or FM modulator/demod-
ulator equipment. There are, however,
some assumptions that can be made
here. First, because this modulation is
transmitted without any requirements
for amplitude linearity-like
FM-there should be no distortion or
response problems. Second, because
any amplitude variations brought on
by induced noise or filament hum will
be stripped off during the demodula-
tion process, the noise level should be
no problem.

Both of these assumptions are valid
about 90% of the time. There is occa-
sionally a case where power supply
ripple will cause a phase modulated
hum, or where the narrow or non -
symmetrical bandwidth of tuned cir-
cuits in the transmitter will give rise to
distortion and response problems at
modulating frequencies above 5kHz.

The Sony AM stereo receiver will
detect the presence of hum in the sub -
channel simply by listening to the sta-
tion's mono program with the receiver
switched to AM stereo mode, either A
or B position. If hum is heard in stereo
mode, and it isn't there in mono, then
a phase noise problem exits. This is
easy to correct with additional power
supply filtering in the low-level RF cir-
cuits of the transmitter.

Subchannel distortion caused by
tuned circuit bandwidth problems is
usually no worse than the increase in
distortion and decline in frequency
response experienced in the mono
channel as the modulating frequency
is increased. Bandwidth is one
parameter where older, all -vacuum
tube transmitters have a slight edge
over models with solid state RF
drivers. The bandwidth problem
stems from the large step-up in RF
voltage required in the tuned circuit,
which provides drive from the output
transistor to the grid of the first
vacuum tube. The step-up ratio is
much smaller in tube -type drivers

because they operate at high plate
voltages.

Measuring IPM
Although an RF spectrum analyzer

is not commonly included in a
station's test equipment inventory, if
one can be borrowed or rented, it can
be used to access the condition of the
transmitter's IPM performance.

A transmitter free of distortion and
IPM that is modulated 100% at
1000Hz will display on a spectrum
analyzer screen a carrier pip
(referenced to the top or 0dB graticule
line) and an upper and lower sideband
each 6dB below the carrier amplitude
and spaced 1kHz on each side of car-
rier. If the transmitter has 1% har-
monic distortion consisting of pure
2nd harmonic but still no IPM,
sidebands will appear at 2kHz on
either side of carrier and will be 40dB
below the 1kHz points (or 46dB below
the carrier performance). If the
transmitter has 3% harmonic distor-
tion (still 2nd harmonic) and no IPM,
the 2kHz traces will rise to 30dB
below the 1kHz sidebands (or 36dB
below carrier).

If we measure 1% 2nd harmonic
distortion on a distortion measuring
device and see 2kHz pips down only
30dB, we now have IPM. It isn't at all
unusual to see the IPM pips down on-
ly 20dB, and occasionally just 10dB to
15dB. The source of the IPM will vary
from one transmitter type to another,
as will the level, which means that dif-
ferent transmitters require different
treatments. This subject will be
discussed in the AM Stereo Update1:11
column next month.

FCC Update
Continued from page 6
rebroadcast of the transmissions of
private (other than amateur and CB)
and government non -broadcast sta-
tions. The proposed rules would re-
quire broadcasters to obtain prior
written rebroadcast permission from
the originating station, but they would
not require that such permission be
filed with the FCC. Instead, the writ-
ten permissions would have to be
made available to the FCC on request
and retained until final FCC action on
the station's license renewal subse-
quent to the rebroadcast, or for one
year, whichever is longer.

The commission also has proposed
to allow AM stations to use a direct
reading RF power meter. The instru-
ment directly measures the operating
power of AM stations, eliminating the
need to calculate the power or to rely
on the measured antenna resistance.

I
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COORDINATE
YOUR COMPLEX,

GET TOUGH . .
Running a multi-site/multi-transmitter operation is tough. Hundreds of
things could go wrong at any moment. Make this tough job easy with the
MRC-2 Microprocessor Remote Control. It monitors and controls up to 99
remote sites, with as many as 255 commands per site. Multiple Control
Terminals ensure fail-safe redundancy by switching from studio to studio as
needed. MRC-2 options further simplify operation: status and telemetry data
are displayed in plain -English on the CRT, and the user -programmable
Automatic Control Unit issues time and feedback actuated commands
without operator assistance.

The MRC-2 monitors each remote site, with up to 255 status and 255 telemetry
channels. To prevent a telemetry parameter from reaching critical upper or
lower levels, dual tolerance limits can be set to activate an event and/or
alarm. Telemetry inputs can be calibrated in one of six modes. Status inputs
can be set to initiate an alarm or event on a rising waveform, falling waveform,
or both. Plain -English prompting and parameter menus on the front panel
LEDs simplify system setup.

System operation can be recorded on the optional Logger, and each site may
have several Loggers and/or CRTs. To further enhance MRC-2 performance,
Multiple Direct Command, Multiple Status Display, and other options are
available. Got a tough remote operation? Get MRC-2 tough!

 UP TO 99 REMOTE SITES
 MULTI -CONTROL POINT CAPABILITY

UP TO 255 COMMAND LINES, 15.5 STATUS
AND 255 TELEMETRY CHANNELS PER SITE

 PLAIN -ENGLISH DISPLAY
 CRT, LOGGER AND AUTOMATIC

CONTROL ';\.

MR -2

___ I

MOSELEY ASSOCIATES, INC.
A Flow General Company . Santa Barbara Research Park

111 Castilian Drive . . Goleta, California 93117
i805) 968-9621 . Telex: 658-448 . Cable: MOSELEY

I II II I L I
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Strictly TV
Continued from page 12

before horizontal sync. With corn-
panding, a S/N ratio of 65dB and less
than 2% THD has been noted as possi-
ble with this approach to dual -channel
audio. Because it does involve digital
processing, other information could
conceivably be encoded into the same
location for additional services.

The Grumman Rainbow Sound
system has been rejected by some be-
cause of a non-standard receiver con-
dition. The horizontal screen width of
home receivers vary widely. As a
result, the encoded information might
be visible on the right edge of the pic-
ture, just as the vertical interval infor-
mation often shows, especially when
the ac line voltage dips during heavy
ac power drains because of hot
weather and air conditioning.

Demonstrations of the system at
trade shows, however, have shown
the system to be capable of high quali-
ty sound reproduction.

The FCC's regulation
When the commission approved the

use of the Zenith/dbx transmission
system, it wisely did not reject con-
tinued experimentation. No station
shall transmit a signal that may be
recognized as the pilot tone as used by
the Zenith/dbx decoder plan. Doing so

may get a citation from the commis-
sion, as it may be construed with in-
terfering with an established mode of
communications.

Recent FCC action has rejected
complaints by one manufacturer of
signal security products. The problem
involved the pilot tone of an estab-
lished scrambling system. It is as-
sumed that the scrambling equipment
will need to be retrofitted for another
pilot, if it is to continue to be used.

The implementation of stereo is
now under way, with several stations
already on the air, including WTTW,
Chicago, and WETG, Hartford, CT.

But the arguments remain. Some
question the amount of distortion that
will be present in the audio due to ad-
ditional information being transmit-
ted. It has been suggested that the
distortion may reach to 10% for stereo
mode transmissions received on
established monophonic receivers.

It has also been questioned if the
distortion level does not perhaps
already reach 10% or more even
without stereo transmissions.

The wider bandwidth response re-
quired for the stereo aural signals is
not entirely compatible with cable TV
equipment. A furor, prior to the FCC's
decision, prompted a delay in the

"must carry" portion of the regula-
tions. Some questions are also raised
in TV translators and repeaters in
regard to the carriage of stereo. At this
writing, the CATV and translator solu-
tions have not yet been reached.

:r:)))))

Satellite Update
Continued from page 10
assigned as the NASA lead center
responsible for advancing satellite
communications technology. At that
time, it began laboratory studies de-
velopment and testing of component
technologies that will make up the
ACTS system. In the program, these
laboratory technologies will be tested
together within a single satellite
system and evaluated in an earth/
space environment.

One of the primary goals of ACTS is
to make the capabilities of the ACTS
spacecraft and ground systems
available for experimentation by the
public and private sector.

Universities, companies and other
research organizations that meet
specified requirements for space com-
munications research will participate
in experiments during the flight phase
of the program. I*)))))

A component for ev y camera. _A tube for every transmitter,
4' A

Our purpose is clear: to provide the ultimate source for all b-oadcast related tubes and
components. We've geared our entire distribution system to ship virtually every order the

same day. Our highly personalized service and technical knowlecge is legendary in the industry.
Best of all, because of our large volume buying, Calvert has the lowest prices - and cannot be undersold.

PRODUCTS: Cathode Ray Tubes  Diodes  Klystrons  Monitor Tubes  Plumicons  Receiving Tubes
RF Ceramic Capacitors  RF Transistors  Saticons  Solid State Replacements  Transmitter/Power
Tubes  Tube Sockets, Accessories  TV Linear Devices  Vacuum Capacitors  Vidicons  Vistacons

MANUFACTURERS: Acrian  Amperex  Cetron  EEV  Eimac  G E Hitachi  ITT  ITT Jennings
Machlett  National  Philips  RCA  Raytheon  Thomson-CSF  Varian - Westinghouse

Call our Toll Free number now and start saving. 800-526-6362

CALVERT ELECTRONICS, INC.
One Branca Road, East Rutherford, NJ 07073  201-460-8800  Telex 423205 CALV  TWX 710-989-0116
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VIDEO SYSTEM
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TIME BASE CORRECTOR
- s.a.t.e -the -art vune base oorrectr snail be utilized to attain a  rEC (.017 in!

tZie VTR

The TBC shall include integral tt.Nopout compensation, irelccity ccrnpersation arid

The TBC shall be (-Apatite of supplying pictures at shuttle ranges of ep 5O6.fritrard or re,rerse..
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CONSOLE WITH OVERHEAD

PICTURE MOIiITOR-ONE OF

6 CONFIGURATIONS

AVAILABLE

HANDLES SPOT 10 2 HOUR

REELS WITH 'EQUAL PRECISION

AND GENTLENESS

BRUSHLESS DC WINNER

MOTOR AND INDIVIDUALLY

REPUCEABBE HEADS

LOGICAL, EFIICIENT CONTROL

PANEL -ALL OPERATOR

CONTROLS UP FRONT

TBC-6 WITH 32 LINE MEMORY

AND 28 LINE CORRECTION

WINDOW; PERFORMANCE

MATCHED TO VPR-6.

HI Fl SPEAKERS LET YOU

APPRECIATE SUPERIOR AUDIO

QUALITY OF VPR-6 WITH

EXCELLENT STEREO PHASE

RESPONSE.

DUAL NUMERIC READOUTS -

ONE FOR TAPE TIME/TIME

CODE; ONE FOR CUE POINTS,

DIAGNOSTIC CODES, TAPE

SPEED, SETUP CODES



Now, Here It Is.
The New VPR-6.

hen hundreds of users worldwide told us what
they wanted in a one -inch VTR, we listened closely
and then designed and built it. It's our new VPR-6, the
easiest VTR to operate, service and maintain of any in
its class. And it's in the price/performance ratio that
most users want.

Smart, yes. Complicated, no.
Intelligent but not intimidating, the new VPR-6 offers

features that allow you to get the job done more produc-
tively. For example, virtually all machine setup proce-
dures can be done at the highly efficient control panel.
Most board -edge controls typically found in VTR 's have
been eliminated.

You insisted on fast but gentle tape handling ... the
VPR-6 shuttles tape at speeds approaching 500 ips and
handles all reel sizes from spot to 2 hours with equal pre-
cision and gentleness. The servo microprocessor senses
when the end of the tape is near and slows down the reels
and scanner and unthreads the tape gently.

You asked for power -down memory ... so we built in a
long -life battery to protect setups, edit and cue points
and all editor configuration parameters.

"Make it easier to troubleshoot," you said, and we
built in an extensive diagnostics system that constantly
monitors many system conditions and warns you if a fault
occurs. You can even run from the control panel a diag-
nostic routine using a logic probe to test every IC in
direct communication with the two microprocessors.

A tried and true transport

You demanded reliability. Not wanting to tamper with
success, we borrowed the tape transport and mechanical

design of our reliable and proven VPR-80. We also elimi-
nated most wire harnesses in favor of more reliable

printed wiring boards and backplane connectors through-
out. The modular package allows convenient access
to any part of the VTR for easy maintenance.

A MC to Matdi

Because you wanted play
speeds from -1 to 3X normal
and picture in shuttle, we also
developed the new TBC-6
digital time base corrector,
performance -matched to the
VPR-6. Its 32 -line memory
and 28 -line correction window
are the largest in any TBC
appropriate for a VTR of
this type.

State of the art mating
So much for recording and

playback, how about editing?
The VPR-6 has all the capabil-
ities you asked for, including

split audio -video auto edit and auto tag. RS -422
serial communications capability lets VPR-6 function
efficiently in a state-of-the-art editing system with
the Ampex ACE and other edit controllers.

First-rate audio
"Make audio better," you said, and we did. The VPR-6
has audio (as well as video) confidence playback. The
audio system also offers high quality stereo phase and
an optional fourth audio channel for EBU systems.

Selection of styles
Most users may agree on capabili-

ties, but you prefer a variety of con-
figurations to choose from. So, we
offer the VPR-6/TBC-6 in four con-
sole styles as well as tabletop and
rackmount versions. Many Ampex
video accessories work with it,
including some you may now own.

In production now
The VPR-6 is too good to wait for, so
it's already in factory production.
Ask your Ampex video sales engineer

to quote price and delivery for any model in any world
standard, and watch his face light up!

AM PEX
Ampex Corporatior  One of The Signal Companies N

Atlanta 404/491-7112  Chicago 312/593-6000  Dallas 214/960-1162  Dayton 513/254-6101  Los Angeles 8151240-5000  New York/New Jersey
201/825-9600  Salt Lake City 801/487-8181  San Francisco 415/367-2296  Seattle 206/575-0156  Washington, DC 301/530-8800

Canada, Toronto 416/821-8840
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editorial

Beware

of

radiation!

Mere use of the word "radiation" fascinates. It invokes fear. It causes emo-
tional stress. It incites riots.

Yet, radiation is only a word. And a highly misunderstood word at that.
There are two kinds of radiation. Both are beneficial to man when properly

handled. Both are deadly if improperly treated. Both can cause heating effects
in matter. Both have existed since the dawn of the universe.

But beyond these three areas, however, similarities between nuclear radiation
and electromagnetic radiation differ.

Nuclear radiation is capable of significantly altering the molecular structure
of matter upon contact through the interaction of subatomic particles. Such
particles exist in a background form to which we are constantly exposed and
over which we have no control. Some suggest they could be an explanation for
human life through molecular and genetic alteration of living tissue as the basis
of evolution.

If responsible individuals are involved in constructing power generating
facilities, such installations can operate safely, as European experience shows.
But nuclear radiation has no significant relationship with broadcasting.

Electromagnetic radiation is more difficult to grasp. It does not appear to ex-
ist as particles, but rather in a wave nature, emanating outward from a source,
such as light, radio waves and magnetic fields. It can also be generated, and to a
large degree controlled, by man's inventions. It does not alter or destroy sub -
cellular structures in living tissue or other matter upon initial contact.

It is the basis of radio and TV communications throughout the world, as well
as serving medical and industrial purposes. Without electromagnetic radiation
there would be no radio, no television, in fact, no sight.

A large segment of the public is unfamiliar with electromagnetic radiation or
RF energy. They equate it with the same destructive capability that was wit-
nessed in Hiroshima. Too often they are misled by the media, because qualify-
ing words to designate radio frequency are not given to them. The result is a
vast fear and misunderstanding of our industry.

The energy emanating from many different types of communications anten-
nas is regularly targeted by the uninformed as a possible hazard to human
health. Since the Sixties, many organizations have studied the possible effects of
RF energy on the human body. Regulatory limits were set in 1979 on the amount
of exposure the general public should endure. Those limits were tightened in
1981.

At present the Environmental Protection Agency is still, since 1979, trying to
determine perhaps tighter limits to be placed on RF energy. The agency's
results, if and when they might appear, are to be taken as the basis for federal
regulations to govern our industry. By having federal restrictions, we are told,
the general public will be more at ease with our industry.

The most curious thing about radio frequency radiation is that there seems to
be no proven health -related problems from RF energy transmission on record
from the general public since man discovered his ability to transmit radio waves
in 1875. Security measures are required at all transmitting sites to keep the
general public from coming in contact with RF generating and radiating
devices.

There are occupational health problems, but they involve individuals who
were required to be working in and around generating or radiating equipment.
The known occupational effects include burns, from accidental contact with
radiating antenna elements and occasionally by leakage from broken transmis-
sion lines. Another occupational hazard involves tower workers and the
possibility of falling from the tower.

It is interesting that we, as a group of broadcasters, plead for additional regu-
latory relief, we must also plead with agencies that are seeking to place addi-
tional restrictions on our operation.

Can these new regulations, which will ease the public's mind, mean any more
to them than those that are currently on the books? Would it not be more to the
point for broadcasters to organize in providing information regarding what RF
energy is?

And while some research should undoubtedly be continued to search for
possible problems, does it make more sense to have scientists acquainted with
the industry looking for those problems with money from the private sector,
rather than a tax -supported federal agency?

Perhaps more to the point, if a federal regulation is required for peace of
mind, and as there is no proof that the 10mW/cm2 energy density value is
unrealistic for exposure to broadcast signals by the general public, then can we
not live with the FCC "enforcing" that level? *))))1
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FROM CONCEPT TO REALITY

Alr2 MIKE
AlF111 11k11\4111

We invite you to discuss with our design staff your future plans for a mobile
unit. We can provide your total system...FROM CONCEPT TO REALITY.

LERRO
CORPORATION

3125 N. Broad St., Philadelphia, Pa. 19132
Contact Frank Kovary or Bob McTamney

(215) 223-8200



Regulating radiation

Alphabet soup:
Who is running

this show anyway?
Through the recent concern over radiation

and exposure, the biggest question has been
who or what will be the governing force.

By Penny Sirna Weigand

-fit J ,6-)

*°1A%
416,)

Itl°%V 46mend for the first time that the federal
government limit the strength of
radiation from the antennas of radio

or et ction Agency planned to recom-
s stated that the Environmental

article in the New York

and television transmitters because of
possible human health risks.

The reason for this recommenda-
tion was that new studies had sug-
gested that radio broadcast transmis-
sions may, under certain circum-
stances, cause disorders in the ner-
vous and immune systems. Apparent-
ly, according to EPA and broadcast in-
dustry sources, the federal govern-
ment is moving toward certain limita-
tions regarding the emission of radia-
tion from broadcast towers, which
would in many cases specifically
restrict broadcast power allowed to
stations now operating.

Scientists disagree as to the effects
that may be caused by radiation ex-
posure from broadcast towers, but
regulations will apparently be enacted
in the name of protecting the public
health and safety. The proposed stan-
dards will be stricter than the volun-
tary standards now set by the in-
dustry, but no word has become
public as to how strict the proposed
standards will be.

Weigand is an attorney who lives in Jamul, CA.

Restricted power, restricted revenues
The issues broadcasters raise in-

clude losing power means losing

broadcast coverage. Stations then lose
revenue from advertising sources,
because advertising revenues are
based in part on their transmitted
signal coverage.

The basic problem relates to the
distance of one's location from the
transmitting antenna because the
radiated power falls off measurably
with distance, i.e. as the inverse
square of the distance. No one seems
to know exactly what a safe distance
is or what a safe dosage of radiation
might be.

It has been suggested that the
human body may be on the same
wavelength as many antennas and is
thereby "tuned in" to FM and televi-
sion broadcasts.

Who runs the show?
The question next is, who or what

governing bodies are in a position to
control broadcast transmissions?
Assuming your television transmitter
is located in a populated area, how
can this affect you?

The obvious answer is that the FCC
controls your transmissions as they
have done for years, but now the EPA
is getting in on the act and is saying
some things about broadcast transmis-
sions that may ultimately affect your
potential to reach your audience.

Next, the local government comes
in and decides to provide a few more
regulations. After all, they owe it to
the community to protect them from
seen as well as unseen dangers, no
matter how illusive those dangers may
be.

Local government regulation is
presently the biggest concern. There
are a number of reasons for this. One
reason is that local regulation pro -

Splitting hares:
100mW or 10mW

Research in 1966 to determine
hazardous RF energy exposure
levels was carried out with rabbits
as subjects. After many tests, it
was noted that an exposure level
of at least 100mW/cm2 was re-
quired to produce cataract effects
in the rabbits. Realizing that varia-
tions between body sizes would
cause some variation, the re-
search workers were prompted to
suggest a safety factor of one -
tenth the amount causing the
cataracts. Thus, a level of
10mW/cm2 was selected as the
original "safe level" for humans.
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vides no basis for uniformity. Another
is that presently the local government,
unchecked, can probably do whatever
it wants.

Who does the checking and how is it
done? First of all, you may find you
need an attorney to argue your case.
You can do it yourself, but this is a
legal matter. If you want your best
shot at keeping your coverage, figure
your possible loss. An attorney will
come cheap.

Here are the basic rules. If the local
government passes a statute regarding
your transmission, possibly even
requiring you to relocate (this has been
done in some communities), the rule is
that if the federal government has ef-
fectively covered the regulated field.
The statute will be regarded as pre-
empted by the federal laws.

This means that what broadcasters
probably want is effective governmen-
tal regulation by the federal govern-
ment so that the broadcast associa-
tions can effectively lobby to assure
that their interests are adequately pro-
tected. Additionally, uniform regula-
tion will adequately prevent local
community hysteria concerning the
matter. There may still be a problem,
however, even if a uniform standard is
passed, because federal law generally
allows a stricter standard to be im-
posed by local and state governments,
while not allowing a lesser standard.

The argument should be made that
because broadcast transmission is
traditionally regulated by the federal
government, rather than the local
government, federal law should
prevail over any local law. This is an
argument that may prevail over im-
position of any stricter standard that
may be applied by local governments.

There is a test that may be imposed
by the courts when making such a
determination, commonly called the
Subject Matter Regulation Test: 1) if
the subject matter does not require
uniform regulation; 2) if the reason for
enacting local regulation is a rational
one; and 3) if the balance of the local
need as against the need for regulation
on the federal level shows that the
federal government will be bearing an
unreasonable burden, then the local
government will prevail.

Adapted to the issue, the broad-
caster must show that broadcasting
does require uniform regulation; that
the reason for enacting local regula-
tion was not a rational one, (perhaps
this can be shown by pointing to in-
conclusive studies on broadcast radia-
tion); and that in balancing the need of
the local community against the need
for uniform regulation, the communi-
ty danger in light of inconclusive
studies is slight.

Another local high card
There is another problem, however,

that the broadcaster should note. The
local government may not even need
to pass a local ordinance, in that it
has the power of control in its zoning
rules.

Put simply, the local government
could feasibly do one of two things: if
you are presently operating under a
conditional use permit, the permit
could be taken away; and if you are
zoned for operation, your zoning
could be taken away.

Your remedies may include a Fifth
Amendment "taking" argument, in that
you may argue that your property
through the zoning was effectively
taken without just compensation.
However, in many states, California
among them, any reasonable use left
for your property will mean that there
has not been a taking.

If you try to argue that there has
been a loss of value, you may then find
that your property (that is the land
itself) is now worth more, rather than
less. Perhaps it is prime condominium
property in an exclusive area of town.

The general rule is that governmen-
tal action that results in a lowering of
value does not necessarily result in a
taking, because reduction in economic
value is an inevitable effect of govern-
mental regulation. It's all a matter of
degree.

What constitutes a taking?
A taking occurs if it is not

reasonable to effect a substantial
public purpose, or if it has an unduly
harsh impact on the distinct
investment -backed expectations of the
owner. However, there is again a
balance, the public need against the
private cost. Where the police power
of public health safety and welfare is
concerned, one finds himself with a
difficult argument.

For takings the property owner
must be afforded two things:
reasonable notice and an opportunity
to be heard. It is for this reason broad-
casters who may be affected should
consult their attorneys.

Cable
One problem that some broad-

casters may encounter is that the
burden on their side may be found to
be substantially lessened through
cable coverage. That is, there would
be an alternative means available to
serve the public need and that the sta-
tions could arguably be carried
through the cable system.

The argument the broadcaster
would then have to make would be
one of uneven distribution, that free
public service would no longer be

free, and the poor and minorities
would be effectively deprived of a
valuable public service and informa-
tion tool.

The future
It is apparent that the broadcast in-

dustry is headed for a state of flux.
Changes appearing upon the horizon
will change the broadcast industry as
it is known today. The problem broad-
casters will face is how to minimize
their losses throughout the change.

Perhaps effective controls on
radiation emissions will be possible in
the near future, eliminating the need
for more drastic measures on behalf of
governmental bodies. There is the
possibility that perhaps satellite
transmission is the answer.

Whatever the answer, broadcasters
should be informed of their rights to
eliminate unnecessary loss. Knowing
the legal implications involved will
help to alleviate this loss. I :I:))111

Editor's Note:
This article is a general statement of law and is one

person's opinion. It is not meant to give specific ad-
vice. For specific advice on any area of the law, please
consult your attorney.

Are you
running
a risk?

For convenience the electro-
magnetic spectrum is subdivided
into sections. Of interest to broad-
casters, these spectra include:

 300kHz to 3MHz: Low Frequency
(LF)
AM, shortwave (SW) communi-

:ations.
 3MHz to 30MHz: High

Frequency (HF)
SW, FM communications.

 30111rIz to 300MHz: Very High
Frequency (VHF)
VHF TV (channels 2-13), FM

broadcast, mobile radio.
 300MHz to 3G Hz: Ultra High

Frequency (UHF)
UHF TV, aural STL, ENG micro-

wave, MDS/ITFS service.
 3GFz to 30GHz: Super High

Frequency (SHF)
ENG microwave, video radio (TV

STLs), C and Ku satellite trans-
mit/receive systems, DBS TV ser-
vice.

AccDrding to various studies,
the frequencies most likely to

October 1984 Broadcast Engineering 23



Midwest
and Ikegami
putGoodyear
on topof
the action

When Goodyear
needed new cam-

eras for their fleet of airships, they
contacted the company with over 20
years experience in meeting the needs
of the communications industry . . .

Midwest Corporation. To keep Good-
year on top of the action, the obvious
choice was Ikegami's HL -79.

The HL -79 was designed to meet -
and surpass - the most rigorous stan-
dards of performance. Although small
and light enough to be used as a
handheld camera, the HL -79 pro-
duces a higher quality image than
many other manufacturers' top -of -
the -line studio cameras. By using the
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Ikegami HL -79, Midwest ensured that
Goodyear would continue to rise to
the occasion. The next time you see a
sporting event covered by a Goodyear
Blimp, chances are that you are seeing
Ikegami performance first hand.

With our unique systems approach
we at Midwest can custom design and
supply anything from mobile units to
teleproduction systems with Ikegami
cameras as the basic ingredient. And
with Ikegami, you can depend on our
systems to produce top quality results
under the most adverse conditions.

Contact Midwest and we can help
keep you on top of the action, like
Goodyear Aerospace.

MIDWEST
CORPORATION

One Sperti Drive
Edgewood, KY 41017
606-331-8990

Cincinnati, OH Clarksburg, WV
606-331-8990 304-624-5459

Columbus, OH Nashville, TN
614-476-2800 615-331-5791

Dayton, OH Bristol, TN
513-298-0421 615-968-2289

Cleveland, OH St. Louis, MO
216-447-9745 314-225-4655

Pittsburgh, PA Atlanta, GA
412-364-6780 404-875-3753

Indianapolis, IN Virginia Beach, VA

317-251-5750 804-464-6256

Detroit, MI Charlotte, NC

313-889-9730 704-399-6336

Grand Rapids, MI Richmond, VA
616-796-5238 804-262-5788

Louisville, KY Washington, DC
502-491-2888 301-577-4903

Lexington, KY Miami, FL
606-277-4994 305-592-5355

Charleston, WV Tampa, FL
304-722-2921 813-885-9308

Call Toll Free
800-543-1584
(In Kentucky 606-331-8990)

Circle (13) on Reply Card
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pose health hazards are those be-
tween 30MHz and 300GHz. From
3MHz to 30MHz and from 300MHz
to 1.5GHz, possible effects follow
a linear prediction curve.

Use of frequencies from 30MHz
and above requires antenna sys-
tems with directional character-
istics. Directional characteristics
are necessary for efficient trans-
mission of the RF energy into the
areas to be served by the signals.
In some cases, the directionality
involves forcing energy that would
go skyward into a more horizontal
pattern, i.e., FM, TV, MDS and
ITFS.

In other cases, antennas aim
the transmitted energy in a
specific direction from the anten-
na site, i.e., STLs, TV, FM, TV ENG
microwave and satellite uplinks.
Without highly directional anten-
nas, these modes of operation are
not viable. Line -of -sight paths are
necessary for these directional
applications.

The attenuation characteristics
of the signals are also of interest.
For example, using an 800MHz
STL system, suppose that the
signal leaves a microwave anten-
na at a 100/ level. It is known that
at 0.1 -mile, the signal is at-
tenuated by 76.15dB. If a loss of
3dB represents a reduction to one-
half of the original power, then the
76dB figure represents a reduc-
tion of 76/3, i.e., halving by 25
times. The 10W signal is reduced
to 2.98x1OnW at the 0.1 -mile
distance. Out of line of the
directed signal, levels of micro-
wave energy fall into the picowatt
or even femptowatt level.

As frequencies increase, signal
energy also increases, but so
does free space attenuation.
Therefore, a video radio link at
7GHx would show a smaller signal
level than the 800MHz system at
the 0.1 -mile distance. A 13GHz link
poses still smaller possibilities for
levels dangerous to the public.

Generally, energy from an
antenna decreases as the inverse
square of the distance. That is,
the amount of energy falling on a
unit surface at 2m from the source
will be one-fourth of the amount
received by the unit surface area
at lm from the source. At 10m, the
level is 1/100; at 100m, 1/10,000
and so on.

Microwave Effects
The mechanism by which

microwave ovens cook involves
water molecules within tissue
cells. Nearly all molecules are
electrically polarized, positively
and negatively. Under the in-
fluence of the electrical and
magnetic fields of microwave
energy operating at 2.5GHz, water
molecules attempt to align them-
selves with the impressed energy
waves.

In the attempt to change their
alignment 2.5 billion times per se-
cond, the molecules experience
molecular friction. It is friction -
caused heat that cooks food. In
the oven, efficient and effective
use of energy is possible by the
concentration and confinement of
the energy within the reflective
walls of the oven. In broadcast
use, no such confinement is in-
volved.

In Practice
Radio frequency energy used

for broadcasting within the spec-
tra of major concern emanates
from directional antenna systems.
Whether the transmission mode is
FM, TV or STL, antenna design
forces the energy to cover a
specified area, for typical broad-
cast, or is pointed as a narrow
beam at a specific destination
point. In either case, if a major
change occurs in the directional
pattern of the radiated energy, the
station would be aware of the
change.

Directional antennas for FM, TV
and STLs is elevated in nearly
every case, with the exception of
satellite uplink systems. Fencing
or other security barriers are pro-
vided to keep the general public
from coming in contact with the
radiating system or to keep in-
truders out of the major beam of
the transmitted energy.

What is a safe distance from a
radiating source? According to
recommended safe values stated
in 1974, for a station transmitting
an EIRP power of 1MW, a safe
distance would be 186 feet for a
6 -minute period. For a 100kW FM
or TV station, a separation of 58
feet would be safe.

Most stations. use the antenna
height advantage to get greater
coverage, thus making the
distance between the radiating
source and the general public
even larger. The exposure to RF
energy by the general public
seems to become a moot point.

Local fears silence WORD
In April 1984, WORD Broad-

casting approached the planning
commission of Floyd County, IN,
asking to erect a 1000 -foot tower
in Floyds Knobs, IN. Proposing a
Channel 21 service of religious
broadcasting, WORD was denied
the tower location. The denial was
based upon health hazards
caused by exposure to radio fre-
quency radiation, and that the
tower would create an eyesore in
the community.

Conveniently located outside
flight paths for Standiford Field,
the Louisville, KY, airport, the

tower would be located near a
dozen towers already present. To
date the denial has not been over-
thrown.

According to directories, the
area includes towers for WLKY-
rV32 (ABC), 4.3MW; WKMJ-TV68
(ETV), 1.176MW; and EKPC-TV15
(EN), 590kW, as well AM and FM
stations. In nearby Bald Knob, IN,
are WAVE-TV3 (NBC), 100kW;
WDRM-TV41 (IND), 1.5MW; and
WHAS-TV11 (CBS), 135kW. With
start of transmission dates rang-
ing from 1948 to 1971, there have
been no reported cases of human

health impairment because of RF
energy radiation.

In a statement prior to her mo-
tion to deny the tower, one com-
mission member said, "We have
something (exposure to radio fre-
quency radiation) that no one
knows anything about. I will not
vote for a tower that could en-
danger my kids. I teach out there."

A petition circulated against
the tower site approval and cited
that the tower would harm the
"beauty of the Knobs."
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In the world of audio production, tension is a
killer. Draining creative energy and making tight
deadlines impossible. If you're still trying to do
today's job with yesterday's technology we've just
solved one of your headaches. Our prescription is
a dose of our deuce, the TASCAM 42.

Everything you've considered to be a must is
there, and a whole lot more. Balanced and
unbalanced, with individual connector to interface
with broadcast automation equipment and SMPTE
control, the 42 fits in anywhere.

To more precisely control tape tension, and yours,
our rugged transport is built with a full computer
control on all three motors. Our autolocator function
with Return -to -zero and Search -to -cue doesn't just
start putting on the brakes when it hits the mark,
it stops on the dime.

You also get a positive/negative real time counter
and a precision splicing block mounted just below
the plug-in fixed mount head assembly, where it
belongs. That translates to faster, more accurate
editing, and the peace of mind that comes with it.

To learn more about the hottest half-track in the
under $2,500 class see your TASCAM dealer or
write TASCAM Production Products, 7733 Telegraph
Road, Montebello, CA 90640, (213) 726-0303.

HOW TO
RELIEVE
TENSION

IN THE
CONTROL

ROOM.

TASCAM
TEAC Production Products

Copyright 1983-TEAC Corporation of America Circle (14) on Reply Card
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Why 10mW/cm2

As early as 1966, studies of non -
ionizing radiation dosage limits
were done by the American Na-
tional Standards Institute. In 1974,
a limit of 10mW/cm2 was recom-
mended by ANSI as a safe limit of
RF energy absorption. The value
indicated the amount of absorbed
energy, or the heating which
resulted in living tissue averaged
over any 6 -minute period.

In 1980, a review of RF energy
absorption data led to a revised
recommendation of 1mW/cm2 for
signal frequencies between
30MHz and 300MHz. A frequency -
dependent level below 30MHz and
between 300MHz to approximate-
ly 1.5GHz was included, with
signals greater than 1.5GHz to be
limited to 5mW/cm2 (See Figure 1).

Measuring power density is a
difficult procedure and requires
special instrumentation. It is
possible to relate a signal power
at the antenna to that distance at
which the 10mW/cm2 level occurs
as follows:

D = REIRP)1/2/5.4024]

where D is distance in feet and
EIRP is in kilowatts relative to a
half -wave dipole in direction D.

Another quick reference is that
10mW/cm2 = 194.2V/m or 0.5A/m,
relating field strength to the
power density.

With the frequency -dependent
factor of energy absorption, there
is a dependence upon size of the
absorbing body. Models of materi-
als simulating living animal tissue
have been used for absorption
tests. For a man-sized object of
175cm length and a specific ab-
sorption of 10mW/cm2, with the
long axis parallel to an incident
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Figure 1. The proposed ANSI C95.4 Human Exposure Guide (based on whole
body exposure).

electric field, a maximum absorp-
tion of 2W/kg occurs at approx-
imately 75MHz. As length de-
creases, frequency increases. A
7.5cm mouse model, for example,
tends to have a resonant frequen-
cy of 1.5GHz with an absorption
rate approaching 15W/kg.

Although the numbers appear
otherwise, the actual absorption
by the mouse is much smaller, due
to the relative cross-sectional
area of the mouse compared to
the man. An easy interpolation is
not possible, as scaling factors
must be usea to relate cross-
sectional areas of the bodies. The

measurements using model tis-
sues do not take into considera-
tion circulation of blood, which ef-
fectively dilutes the energy ab-
sorption effect.

In the case of man, it s in-
teresting to note that the internal
heat generation resulting from
basal metabolism is equivalent to
1W/kg. The basal metabolism rate
(BMR) is the heating effect that
occurs as food materials are
burned by the body. The BMR is
almost a constant heating condi-
tion. RF energy heating values are
derived from the average over a
6 -minute period.

105

40' Call EEPA for action
Has your station received ques-

tions regarding exposure to RF
energy? There is an organization
that wants to know about it. The
Electromagnetic Energy Policy Al-
liance (EEPA) combines forces of
manufacturers and users of elec-
trical and electronic systems.
The members include the NAB,
RCA, Raytheon, Rockwell Interna-
tional, Motorola, MCI Telecom-
munications, GTE and Bell Labs.

This committee was formed in
April '984 to advise federal and
state governments on all aspects
of production, use and effects of
electromagnetic energy. The alli-
ance plans to use public educa-
tion and independent research to
reduce public fear of electromag-
netic (RF) energy and to correct
public misconceptions. One prop-
lem will be to help people realize
the difference between non -

ionizing radiation and the more
dangerous ionizing radiation
associated with nuclear reactions
and x-rays.

Technical seminars will be held
by EEPA in Chicago on Oct. 31
and Nov. 1 at the Westin Hotel,
O'Hare International Airport For
details about these seminars, con-
tact Richard Ekfelt at EEPA, 1800
M St. NW, Washington, DC 20036;
202-452-1070.
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400.950.
The original ProCam' Video Cameras

that combine high -end production quality with NC value.

ProCam 900, with its LOC diode gun Saticon*
tubes, and ProCam 950 with its LOC diode gun
Plumbicon** tubes. Significant achievements from
the acknowledged leader in the miniaturization of
electronic components: JVC. Never before has
so much performance been packaged into such
compact cameras.

These ProCam Video Cameras have earned a
reputation for high quality engineering, rugged
construction, and value; a reputation enhanced by
operating performance, handling convenience,
and on-the-job versatility.

Performance features abound, and include,
among others, electromatic focus and deflection
yokes, automatic shift registration at the flip of a
switch, 8 -bit digital auto -white and -black balance
circuits, and automatic beam control. No video
cameras in their class are easter to handle. The
900 and 950 are housed in compact, diecast alu-
minum bodies that weigh in at only 111/2 pounds;
so they're easily shouldered and carried.

A broad selection of accessories and attach-
ments impart to the 900 and 950 not only a great
flexibility in meeting specific user requirements;
but also a job -to -job versatility unmatched in their
class.

News coverage, documentaries, commercial
production, sales meetings, seminars are but a
few of the applications for these cameras. In-

house or on -location, you know that with the 900
and 950 you're always assured of the highest
quality teleproduct on possible.

For a demonstration of the ProCam 900 Jr 950
Video Cameras, Spec Sheets, or JVC's complete
catalog, call, toll -free:

1-800-JVC-5825
JVC Company of America
Professional Video Division
41 Slater Drive, Elmwood Park, N.J. 07407
JVC CANADA, Scarborough, Ont.

© 1984 JVC Company of America
ProCam is a trademark of US JVC CORP.

*Saticon is a registered trademark of Hitachi Denshi, Ltd.
Plumbicon is a registered trademark of North

American Phiips Corp.

4

JVC
JVC COMPANY OF AMERICA

Professional Video Division
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With RF rule, Boston tops Washington
Existing stations and other

users of RF energy were exempted
through "grandfathering" when
the statute 105 CMR 122.000 went
into effect on Oct. 1, 1983. The
grandfather provision would prob-
ably never have been considered
had the discussions been left to
the original Non -Ionizing Radia-
tion Ad Hoc Committee.

The committee began as a
group of university professors,
doctors and government represen-
tatives, none of whom held the in-
terests of broadcasting. The
makeup of the committee was
eventually changed to include
members of the broadcast in-
dustry.

The statute covers the field of
RF users, as it is titled, "Regula-
tions governing fixed facilities
which generate electromagnetic
fields in the frequency range of
300kHz to 100GHz and microwave
ovens."

Exclusions, however, include
government facilities; non -fixed
RF machines (portable, hand-held
and vehicular RF machines);

scientific and medical machines
per FCC rules and Class A and B
computing devices; RF machines
with an ERP of 7W or less; con-
sumer products, except micro-
wave ovens; RF machines which
are in storage, shipment or on
display for sale (non -operated);
and RF machines not connected
to a radiating device.

Without an enforced federal RF
energy policy, the Commonwealth
of Massachusetts took a common
"local" approach. If the federal
guideline of 1mW/cm2 exposure
that averaged more than six
minutes for frequencies between
30 and 300MHz was safe, then to
be sure, a lower exposure
(0.2mW/cm2) but allowable for 30
minutes would be better. Across
the spectrum from 300kHz to
100GHz, the Massachusetts rul-
ing is five times stricter than the
1981 ANSI recommendations.

All new broadcast facilities in
Massachusetts must notify the
Department of Public Health with
a form similar to an FCC applica:
tion. The notification must occur

after the FCC has assigned call
letters. If the department director
approves, action may proceed.
The director may request
measurements of the environment
before installation for which ap-
proval is sought.

Rules for measurement pro-
cedures are included in the docu-
ment. Energy levels shall be
measured at three locations: a
point nearest the radiator on the
facility property line; a point on
the property line of predicted max-
imum radiation; and the nearest
point regularly occupied by the
public. Additional rules govern
height above ground for the
measurements and duration of
measurements.

Had the provision excluding ex-
isting facilities not been included,
some cases of severe hardship
would have occurred for some sta-
tions in the state. There have been
no reports of radiation -related in-
juries by the general public from
conditions before the adoption of
105 CMR 122.000. 1:I:)))11

THE VC-2MP
A COMPLETE VIDEO PROCESSOR FOR $695

The VC -2000P is perfect for
laidEotape editing, duplicating and for
LSE as a camera control unit. It
aubmatically regenerates all sync,
tlaiking, and color burst signals
wh ch will correct most instabilities
(such as jitter, bending, and rolling.)

AS a camera control unit the
4d3o, color, and hue adjustments
Alcw camera matching and correct
levds. In tape editing these controls
cravide scene to scene matching and
fact to black.

Enhancement and noise reduction
controls provide dramatic picture
improvement and reduce tape
duplicate generation loss. Additional
features include four video and four
audio outputs, and optional plug in
RF modulator.

The rack mountable VC -2000P is
only $695.00. Call or write for
literature. Dealer inquiries invited.

Circle (16) on Reply Card

ICM VIDEO
10 North Lee  P.O. Box 26330
Oklahoma City, OK 73126
(405) 232-5808

ENGINEERS LOVE ITS
ABILITY! OWNERS LOVE
ITS PRICE!

VIDEO
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The ProCam" Video Camera

with Plumbicon tubes at Saticon- price.

JVC's experience-and
success-in designing
the highest quality and
reliability into compact
video production cam-
eras is unmatched. Now,
continuing this tradition
of high performance at
an affordable price, JVC
has brought a "high -
end" teleproduction
camera within the financial reach of pro-
duction people often victimized by mod-
est budgets. This time, it's ProCam 320.

What a package!
SENSITIVITY. ProCam 320 features

three, 2/3" Plumbicon pick-up tubes for
incomparable picture quality. A refined
f/1.4 prism optics system provides hori-
zontal resolution of better than 600 lines
at center. A 2H vertical contour correction
circuit further assures image clarity. And
minimum illumination measures only 38
lux (3.6 fc) at f/1.7, permitting shooting
even in limited or artificial light.

A video S/N ratio of 57 dB. Color fram-
ing output signal (RS -170A). A split field
color bar generator for consistent color
reference. A genlock circuit for maintain-
ing a stable picture while switching or
mixing with other signals locked
on the same source.

EASY OPERATION.
Several 8 -bit data mem-
ory chips offer operator
conveniences for quick
set-up and consistent
performance. These
include: Auto centering,
auto -black balance and
auto -white balance,
auto black level sta-
bilization and auto
beam control circuits.
Matrix masking for true
color reproduction and
automatic protection for
the pick-up tubes are a
few of the many features
standard on this new
camera.

VERSATILITY. Easy
portability. Outstanding
performance in low-level

lighting. High degree of
automation. An extensive
selection of options and
accessories combine to
make the ProCam 320
suitable for both studio
production, EFP, or ENG;
or, indeed, to any applica-
tion, anywhere, that calls
for top quality video pro-
duction while staying
within a tight budget.

PROCAM TECHNICAL
SUPPORT. Your ProCam
sales representative will
be happy to explain the
availability and calibre of
the ProCam technical
support program.

For a demonstration of
the ProCam 320 Video
Camera, a 320 Spec
Sheet, or JVC's complete

catalog, call, toll -free:

1-800-JVC-5825

JVC Company of America
Professional Video Division
41 Slater Drive,
Elmwood Park, N.J. 07407
JVC CANADA,
Scarborough, Ont.

©1984 J VC Company of America
ProCam is a trademark of US JVC CORP.
Plumbicon is a registered trademark of
North American Philips Corp.
Saticon is a registered trademark of
Hitachi Denshi, Ltd.

JVV
JVC COMPANY OF AMERICA

Professional Video Division
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Corporate profile:

Dynatech
By Bob Paulson, AVP Communications, Westborough, MA

Utah Scientific and Colorgraphics
Systems both produce equipment for
the broadcast industry and operate
under the same corporate umbrella.
This umbrella is Dynatech Corpora-
tion and also includes data com-
munications, medical diagnostics and
test instrument manufacturers.

At the start
In 1959, two professors from MIT,

J. P. Barger and Warren M. Rohsenow,
who were recognized in heat transfer
technology, founded Dynatech Cor-
poration. Today, Barger continues as
full-time president and CEO at the
headquarters in Burlington, MA.
Rohsenow retains his chair in
mechanical engineering at MIT and
serves as chairman of the corporation.

Product diversification into the data
communication industry began in
1974 as an experiment within the
medical division with the establish-
ment of Dynatech Data Systems,
Springfield, VA. The first product,
Dyna-Patch, was a multicircuit jack,
which could divert signals around
faulty equipment automatically.

By 1980, the corporation had grown
to $50 million in sales and included
medical diagnostics, data com-
munications and test instruments in
its worldwide marketing program.
Two products in data communica-
tions bolstered the totals. One is
Dynatest test equipment to monitor
and to simulate an entire data com-
munications network. The second,
DynaNet, forms a network manage-
ment system controlling and monitor-
ing an entire system from a central
location. A key product is the
CTM-100, an electronic matrix switch
that allows networks to keep data traf-
fic flowing in large communications
systems. It has given Dynatech promi-
nence in the data communications in-
dustry.

This product line and other acquisi-
tions resulted in a virtual doubling of
the total business within three years to
almost $100 million in fiscal year
1983. Communications business seg-
ments that joined the corporation in-
cluded microwave systems, all -digital
test systems and satellite simulators.
Expansion in the data communica-
tions marketplace was provided by
the X.25 protocol converter and
multiplexer products that interface

public and private data networks to
high-speed packet switching net-
works.

Why broadcast?
Dynatech's dominant operating ob-

jective is supplementing internal
growth and returns to its stockholders
through company acquisitions in
high-tech, high -risk, potential high -
return industries. It was reasonable,
then, that the corporation joined the
technology explosion of the broadcast
industry with the purchase in 1982 of
Utah Scientific, manufacturers of
distribution routing and master con-
trol switching systems.

Lyle Keys, founder and president of
the Salt Lake City company, explained
that Utah Scientific's products were
always based upon needs expressed
by users. "We didn't have pre-
conceived ideas about what we
wanted to build," Keys said. "The
same philosophy prevails today, two
years after Dynatech bought us," he
said during the recent NAB exhibi-
tion. No formal organizational chart
exists, and marketing consists of be-
ing involved in customer require-
ments. The monthly obligation to Dy-
natech from Keys is to report ex-
cess cash, along with a brief state-
ment, which Utah Scientific would
want to do regardless of its connec-
tions with Dynatech.

Terry Kelly, ColorGraphics Systems
president and founder, has similar
comments regarding the acquisition
of his company in 1983. Although the
sale provided the cash necessary to
finance business expansion, "Dyna-
tech has given us a large overseas
market potential," Kelly said. "They
have sales companies in all major TV
markets from Europe to Japan."

The relationship with Dynatech has
also allowed ColorGraphics Systems
to purchase Integrated Technology, a
Kansas City, MO, company that
markets a newsroom automation
system, originally designed to CBS
specifications. The newsroom prod-
uct, which was installed at KCBS
Radio, San Francisco, nicely parallels
the computer -generated weather
graphics and TV newsroom equip-
ment from Kelly's company, which is
based in Madison, WI.

Due to an underlying corporate
desire for concept and technology ex-
change between members of the

Dynatech family, both Keys and Kelly
can describe their respective products
as high tech, using Z-80, 8086 and
65002 microprocessors with extensive
memory RAM devices throughout the
systems and control panels.

The corporate concept
Too often, acquired companies are

merged into larger organizations,
eventually losing their autonomy,
names, founders, entrepreneurial
spirit and the ability to respond rapid-
ly to customer -defined needs. The
broadcast group vice president, Jack
Reno, responsible for much of Dyna-
tech's growth into communications,
said that the corporate approach tried
to avoid such losses of individuality.

Reno considers himself the coach of
the team. "Tactical business decisions
are made by people closest to the
customer base. Dynatech has no cor-
porate vice presidents of marketing or
product development," he said. His
role focuses on strategy, making oper-
ations consistent and finding the right
people to carry out the strategies.

Another approach used by Dyna-
tech is to promote a cooperative effort
between its locally managed opera-
tions. An excellent example is shown
in plans for ColorGraphics Systems
and Utah Scientific for NAB -'85. The
forecast plans to show the NewStar
electronic newsroom products in-
tegrated with distribution/routing and
master control switching equipment
combined with automation.

To the future
Dynatech grew 160% between fiscal

years 1980 and 1983. Reno projects a
doubling of growth in fiscal years
1984 and 1985. That outlook is based
on one or two more broadcast equip-
ment companies joining the corporate
umbrella by mid 1985.

What criteria defines a Dynatech
company? Foremost, the company
must mesh with the corporate needs
for entrepreneurial and innovative
products. Leadership in high tech-
nology products, with both high risk
and high rates of market opportunity,
are particularly attractive. Additions
to the group should be capable of
creating opportunities for diversifica-
tion of products, systems and market
segments.

To Dynatech, the Industrial Age
philosophy of management by objec-
tives against 5 -year plans is no longer
possible. Therefore, real predictions
about the product range and market
objectives of the broadcast com-
munications group in 1985 and
beyond are somewhat superfluous. If
you are not part of the action, you may
well be part of the emerging customer
base for new products. I :I: -)))1l
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Our painstaking vacuum and coil -winding technology increases
efficiency and eliminates acoustical "buzz:

OUR SCIENTISTS HAD To OPERATE
IN A VACUUM To GIVE You A NEW
QUALITY OF SOUND.

The quality of any sound system begins at its source. Precision in the power supply is vital to cap-
turing and maintaining the fullness and subtlety of amplified sound. The need for that exactness is
why we insist on operating in a vacuum rather than depending on outside sources.

A vacuum tank, to be precise. An environment in which our transformer is created with an air
expulsion process. Where air pockets are purged from multi -layers of the transformer's high
grade core lam nations, and the core made airtight with a special impregnating sealant.

This process gives us impeccable control of transformer function and quality. Which gives you
the assurance of the most efficient transfer of power possible, and an end to the acoustical "buzz"
that so often fights sound purity.

To a lot of manufacturers the lowly transformer is far down on the list of priorities. For us, every
element in the sound system relies on the exacting performance of every other element, and

must be painstakingly attended to.
Whether you're driving your studio monitors in a demanding

final production mix with our 6000 Series amplifiers, or making

01401111181

Nat MAK US111111

critical adjustments to signal quality with our peak or RMS
limiter/compressors, you'll find our audio science giving outstand-
ing clarity to your work. To find out which system is designed
to meet your needs, contact yourauthorized )6L/U REI professional
products dealer today.

113L Incorporated,
8500 Balboa Boulevard

P.O. Box 2200.
Northridge, CA 91329

U.S.A.

JBL
UREI
ELECTRONIC
PRODUCTS

AL barman international JBL INCORPORATED 1984
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Which camera company
offers a unique new
process that sharpens
your image without dulling the colors?
Now there's a special circuit in
all Harris cameras that sharply
defines the reds, without darken-
ing them. Other cameras offer
contouring on only one color at a
time...Harris cameras provide
contouring out of red and green
simultaneously! This enhances
picture clarity over a wide color
spectrum, with no loss of color
fidelity.

It's exclusive, and just one of the
many advancements that make
Harris cameras superb per-
formers in the field and in the
studio.

TC-90 ENG/EFP Cameras...
Built for the Way You
Use Them

Weighing about 8 pounds, the
TC-90 is one of the smallest. But
we deliberately made it a little
bit bigger than it had to be to add
balance and stability. A little
longer to let the cameraperson
grasp the lens in a natural, com-
fortable, controlled way. And we
carefully shifted extra weight to
the tail, so that the weight of the
lens is counterbalanced.
Most cameras blind -side you to
the right. Not the TC-90. Its low
profile lets you see right over the
top for total right -side visibility.
And that low -profile body is con-
structed of a rugged graphite
composite that is unaffected by
the inevitable rough treatment
in the field.

The TC-90 gives you auto white
balance and auto black balance
at the flick of a switch. With the
addition of the exclusive Smart
Packagello., you also get com-
puterized diagnostics, auto
centering and encoder balance-
plus microprocessor time code
generation that lets you record
SMPTE and VITC time codes as
you shoot.

C Series Studio Cameras
...Picture Perfect

You expect top performance from
a studio camera, and with Harris
C Series models you get it! Color
fidelity and picture integrity are
the best in the industry. High
resolution with low lag, high
sensitivity, low noise, highlight
handling and variable contrast
control give you color as you
really see it, and clean, sharp
video even under the most severe
lighting conditions.
If you want a full computer-
controlled automatic setup cam-
era, choose the TC-85C. Or, if
you're on a tight budget now, the
TC-80C is a manual setup cam-
era with automatics that can be
upgraded in the field later to full
computer setup capability. Both
feature a new viewfinder with
electronic -generated safe title
and safe action areas, and a vari-
able rectangular window. It's
tiltable and rotatable, too.
An impressive 48 operator func-

tions are controlled by the com-
puter in the TC-85C, and ad-
justed according to preset
parameters. Each camera has a
built-in independent computer
so that all cameras can be set up
at the same time. Even by an in-
experienced cameraperson. With
just the touch of a button.

With the addition of a CRT and/
or printer, which plug right into
the TC-85C computer control
unit, complete information on
camera status becomes available
on a hard -copy printout or on the
CRT screen.

Manned 24 -Hour Service

One of the real pleasures of own-
ing a Harris camera is the secure
feeling of knowing that it's
backed by manned, 24 -hours -a-
day, 365 -days -a -year emergency
service. And by the best parts
availability system in the
industry.
Call or write for more informa-
tion. Or, better yet, ask for a
demonstration of the Harris
camera of your choice. Harris
Corporation, Studio Division,
P.O. Box 4290, Quincy, IL 62305.
217/222-8200.

uonn HARRIS

For your information, our name is Harris.
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Salary Survey
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How much do you get paid? Is it enough?
Are your fringe benefits on a par with

other broadcasters? Find out by reviewing
the results of our national survey.

piCorporate/Management

MIEngineering

nOperations

'81 '82 '83 '84

TELEVISION

'81 '82 '83 '84

How much does the job pay? How
often can I expect a raise? What are
the fringe benefits? These questions
are important to employees at any sta-
tion, in any job, in any size market.
And although job compensation may
not be the most important aspect of a
person's career development, it usual-
ly ranks No. 2. The rate of compensa-
tion for services performed is viewed
by many -if not most-professionals
as more than simply a discussion of
dollars and cents. It is rather a state-
ment of the respect for and the value
placed upon a person's work.

The fifth annual Broadcast Engi-
neering national survey of salaries
and benefits addresses the question of
industry pay, and arrives at some sur-
prising conclusions. Further, the
significant effect that employee pay
can have on the way managers, engi-
neers and operations personnel at
radio and TV stations across the coun-
try view their jobs and their futures, is
brought into clear focus by the com-
ments we received in compiling statis-
tics for the report. (See the sidebar ar-
ticle, "Money Talks," on page 48.)

The BE survey is designed to enable
readers to compare their job compen-
sation with that of colleagues in
similar positions within comparably
sized market areas. The 1984 study
was scientifically conducted by the
marketing research department of
Intertec Publishing Corporation,
under the direction of Kate Smith. On
June 18 of this year, 1954 question-
naires were mailed to recipients of BE
on an "nth name" basis. On Aug. 15,
695 of the forms had been received,
for a response rate of 35.6%. The data
contained in this report are based on
these responses.

Our survey targeted the radio and
TV industries separately so that
trends in each branch of broadcasting
could be pinpointed. Results of the big
question-"What is your present
salary?"-are shown in the accompa-
nying chart, which illustrates several
significant, and unexpected, devel-
opments in the industry. Major points
brought out in our survey include:
 The overall pay level for TV
management positions took a nose
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TABLE I. - MANAGEMENT STAFF PROFILE*

Ell1 1 ll
NI I

ALL MARKETS1 TELEVISION RADIO

Total
%

Total
TV
%

Top 50
%

Top 100
%

Eelow
10Top0

%

Total
Radio

%
Top 50

%
Top 100

%

6.2
6.2

18.8
18.8
43.8
6.2

Below
Top 100

%

10.7
13.3
2.7

14.6
22.7
20.0
12.0

1.4
2.6

Salary Level

Less than $10,000
$10,000 to $14,999
$15,000 to $19,999
$20,000 to $24,999
$25,000 to $34,999
$35,000 to $49,999
$50,000 to $74,999
$75,000 or more
Not given

5.3
8.2
5.3

11.2
21.8
21.1
15.3
10.6
1.2

3.1
1.5
7.8

16.9
27.7
21.5
21.5

12.5

29.2
20.8
37.5

23.1
30.8
30.8
15.3

7.2
3.5
7.2

28.6
25.0
17.8
10.7

8.6
11.4
7.6

13.3
24.8
17.2
11.4
3.8
1.9

7.1
21.5

14.2
14.2
21.5
21.5

Median = $33,900 $46,250 $60,000 $48,200 $37,100 $28,300 $42,500 $25,000 $28,200

Received Salary Increase
During Past Year 60.6 81.5 91.7 100.0 25.7 47.6 85.7 56.3 38.7
Percentage of increase

Less than 5% 13.6 9.4 9.1 15.4 5.5 18.0 22.2 24.1
5% to 9% 46.6 58.5 54.5 69.2 55.6 34.0 41.7 22.2 34.5

10% to 14% 25.2 24.5 182 15.4 38.9 26.0 25.0 22.2 27.6
15% or more 9.7 7.6 18.2 12.0 33.3 6.9
Not given 4.9 10.0 33.4 6.9

Median = 8.7 8.5 8.8 7.5 9.0 9.0 11.7 7.5 8.3

Fringe Benefits Received
(Adds to more than 100%
due to multiple answers)

Medical Insurance (paid) 78.8 89.2 92.0 92.3 85.7 72.4 78.6 75.0 70.7
Dental Insurance (paid) 29.4 49.2 70.0 30.8 50.0 17.1 28.6 12.5 16.0
Life insurance (paid) 63.5 78.5 87.5 76.9 71.4 54.3 71.4 43.8 53.3
Sick leave 72.4 89.2 91.7 92.3 85.7 61.9 71.4 56.2 61.3
Vacation 82.9 92.3 95.8 92.3 89.3 77.1 100.0 68.8 74.7
Stock purchase plan 18.2 30.8 41.7 7.7 32.1 10.5 21.4 12.5 8.0
Profit sharing plan 17.6 29.2 33.3 30.8 25.0 10.5 21.4 6.3 9.3
Savings plan 11.2 15.4 25.0 7.7 10.7 8.6 14.3 9.3
Pension plan 33.5 60.0 66.7 69.2 50.0 17.1 42.8 25.0 10.7
Bonus 33.5 41.5 50.0 30.8 39.3 28.6 50.0 6.3 29.3
Tuition refund plan 16.5 32.3 41.7 15.4 32.1 6.7 28.6 4.0
Automobile furnished 45.9 60.0 54.2 61.5 64.3 37.1 35.7 37.5 37.3

Years In Present Job

'I to 2 24.6 24.7 33.3 15.4 21.4 24.8 21.4 18.7 26.7
3 to 4 17.1 16.9 12.5 7.7 25.0 17.1 35.7 18.7 13.3
5 to 9 21.1 20.0 20.8 30.8 14.3 21.9 21.4 18.7 22.7
10 to 14 11.2 16.9 8.3 23.0 21.4 7.6 18.7 6.7
15 to 24 17.1 15.4 20.8 15.4 10.7 18.1 14.4 6.3 21.3
25 or more 7.1 4.6 4.3 7.7 3.6 8.6 7.1 6.3 9.3
Not given 1.8 1.5 3.6 1.9 12.6

Median = 6.8 6.9 6.0 9.4 5.7 6.6 4.6 6.7 7.2

Years In Broadcast Industry
Less than 5 1.2 1.5 3.6 1.0 1.3
5 to 9 12.3 13.9 20.8 7.7 10.7 11.4 35.8 18.7 5.3
10 to 14 18.2 13.9 16.7 7.7 14.3 21.0 21.4 25.0 20.0
15 to 24 27.1 26.1 25.0 7.7 35.7 27.6 21.4 12.5 32.0
25 or more 38.8 41.5 37.5 76.9 28.6 37.1 21.4 31.3 41.4
Not given 2.4 3.1 7.1 1.9 12.5

Median = 21.3 22.4 20.0 25.0 20.0 20.7 13.4 15.0 22.3

Do Part-Tlme
or Free -Lance Work 30.6 27.7 33.3 23.1 25.0 32.4 35.7 31.3 32.0

Education

High school 13.5 4.6 4.2 7.7 3.6 19.0 7.1 25.0 20.0
Two years of college 25.3 20.0 20.8 15.4 21.4 28.6 28.7 37.5 26.7
Four years of college 30.0 30.8 29.2 38.5 28.6 29.5 50.0 18.7 28.0
Post -graduate college 21.2 29.2 29.2 15.4 35.7 16.2 7.1 12.5 18.7
Voc/tech school 8.8 13.8 16 6 23.0 7.1 5.7 7.1 6.3 5.3
Not given 1.2 1.6 ..... 3.6 1.0 1.3

Age, Years

Under 25 3.5 3.1 8.3 3.8 6.3 4.0
25 to 34 18.8 15.4 16.7 7.7 17.8 21.0 42.8 18.7 17.3
35 to 44 30.0 23.1 25.0 15.4 25.0 34.2 28.6 50.0 32.0
45 to 54 26.5 35.4 41.7 30.7 32.2 21.0 14.3 18.7 22.7
55 or over 20.6 21.5 8.3 46.2 21.4 20.0 14.3 6.3 24.0
Not given 0.6 1.5 3.6 ......

Median = 44.1 47.2 45.0 53.8 46.7 42.4 37.5 40.0 44.0

'Management staff: president, owner, partner, vice president, general manager.
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TABLE II. - ENGINEERING AND TECHNICAL STAFF PROFILE*

Oh .11
mis

I

ALL MARKETS TELEVISION RADIO

Total
%

Total
TV
%

Top 50
°A

Top 100
Below

Top 100
Total
Radio Top 50 Top 100

Below
Top 100

Salary Level

Less than $10,000 4.8 0.6 2.4 9.8 11.1 18.8

$10,000 to $14,999 7.4 4.2 2.2 2.8 9.5 11.2 1.7 5.6 21.9

$15,000 to $19,999 15.4 13.7 10.1 24.3 11.9 17.5 4.9 38.9 23.4
$20,000 to $24,999 18.0 20.8 9.0 27.0 40.5 14.7 8.2 33.3 15.6

$25,000 to $34,999 26.7 27.4 27.0 29.7 26.2 25.9 45.9 11.1 10.9
$35,000 to $49,999 19.9 23.8 36.0 10.8 9.5 15.4 31.1 4.7

$50,000 to $74,999 7.1 9.5 15.7 5.4 4.2 8.2 1.6

$75,000 or more
Not given 0.7 1.3 3.1

Median = $26,500 $28,900 $35,750 $24,250 $23,250 $23,700 $32,700 $19,300 $17,000

Received Salary Increase
During Past Year 73.0 85.1 82.0 97.3 81.0 58.7 68.9 55.6 50.0

Percentage of increase of

Less than 5% 15.9 14.0 5.5 22.2 23.5 19.0 19.0 10.0 21.9
5% to 9% 55.9 58.0 64.4 58.3 44.1 52.4 57.1 60.0 43.8

10% to 14% 16.3 15.4 19.2 11.1 11.8 17.9 19.0 30.0 12.5

15% or more 9.3 9.1 8.2 5.6 14.7 9.5 4.9 18.7

Not given 2.6 3.5 2.7 2.8 5.9 1.2 3.1

Median = 8.0 8.0 8.4 7.3 7.7 7.9 7.7 8.4 8.1

Fringe Benefits Received
(Adds to more than 100%
due to multiple answers)

Medical insurance (paid) 83.0 90.5 93.3 91.9 83.3 74.1 88.5 83.3 57.8
Dental insurance (paid) 39.9 51.8 62.9 40.5 38.1 25.9 41.0 5.6 17.2
Life insurance (paid) 64.0 75.0 83.1 67.6 64.3 51.0 67.2 66.7 31.3
Sick leave 83.3 92.9 91.0 94.6 95.2 72.0 88.5 55.6 60.9
Vacation 95.2 98.8 98.9 100.0 97.6 90.9 98.4 100.0
Stock purchase plan 14.8 18.5 30.3 5.4 4.8 10.5 23.0 1.6

Profit sharing plan 10.6 8.9 11.2 5.4 7.1 12.6 19.7 5.6 7.8
Savings plan 15.8 20.8 29.2 13.5 9.5 9.8 21.3 1.6
Pension plan 41.8 60.7 66.3 59.5 50.0 19.6 31.1 5.6 12.5
Bonus 19.0 15.5 14.6 21.6 11.9 23.1 31.1 16.7 17.2
Tuition refund plan 24.1 26.8 31.5 16.2 26.2 21.0 37.7 11.1 7.8

Automobile furnished 18.3 15.5 5.6 18.9 33.3 21.7 31.1 11.1 15.6

Years In Present Job

1 to 2 24.8 25.0 20.2 27.0 33.3 24.5 21.4 33.3 25.0
3 to 4 21.5 20.9 22.5 18.9 19.0 22.4 26.2 22.2 18.7
5 to 9 22.2 23.2 25.8 24.3 16.7 21.0 22.9 11.1 21.9
10 to 14 11.3 8.9 9.0 13.6 4.8 14.0 6.5 27.8 17.2
15 to 24 13.8 14.3 13.5 8.1 21.4 13.3 16.4 5.6 12.5
25 or more 5.8 7.7 9.0 8.1 4.8 3.5 3.3 4.7
Not given 0.6 1.3 3.3

Median = 5.8 5.9 6.4 5.9 4.8 5.6 5.2 4.5 6.5

Years In Broadcast Industry

Less than 5 10.0 9.6 9.0 13.5 7.1 10.5 6.5 33.3 7.8

5 to 9 15.7 19.6 19.1 16.2 23.9 11.2 8.2 5.6 15.6

10 to 14 20.9 17.8 20.2 10.8 19.0 24.5 24.6 27.8 23.4
15 to 24 28.9 25.0 22.5 32.5 23.9 33.6 39.4 22.2 31.2
25 or more 22.6 26.2 29.2 27.0 19.0 18.1 18.0 11.1 20.3
Not given 1.9 1.8 7.1 2.1 3.3 1.7

Median = 15.8 15.8 15.8 17.9 14.1 15.8 17.3 12.0 15.8

Do Part -Time
or Free -Lance Work 46.9 43.5 42.7 32.4 54.8 51.0 47.5 66.7 50.0

Education

High school 7.1 6.5 3.4 8.1 11.9 7.7 1.6 11.1 12.5

Two years of college 28.6 24.4 22.5 24.3 28.6 33.6 36.1 44.4 28.1

Four years of college 28.6 31.0 36.0 27.0 23.8 25.9 29.5 11.1 26.6
Post -graduate college 9.0 9.5 13.5 8.1 2.4 8.4 6.6 22.2 6.2
Voc/tech school 25.7 28.0 24.6 29.8 33.3 23.1 24.6 5.6 26.6

Not given 1.0 0.6 2.7 1.3 1.6 5.6

Age, Years

Under 25 3.6 2.4 2.3 2.7 2.4 4.9 1.6 16.7 4.7

25 to 34 33.4 31.5 29.2 32.4 35.7 35.7 36.1 44.4 32.8
35 to 44 31.5 31.5 33.7 27.1 31.0 31.5 34.4 22.2 31.2

45 to 54 15.1 16.7 19.1 16.2 11.9 13.3 13.1 16.7 12.5

55 or over 15.8 17.9 15.7 21.6 19.0 13.3 11.5 18.8
Not given 0.6 1.3 . 3.3

Median = 39.0 40.1 40.5 40.5 38.8 37.8 38 1 32.5 32.0

 Engineering and technical staff: technical manager, chief engineer, engineer.
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S 1510A TAPE RECORDER
'AUDIO TEST sys-EMr SOUND TED #NOLC:CY

Clean Up Your Audio with the
Sound Technology

1510A AUDIO TEST SYSTEM.
The 1510A Audio Test System should be in every

video / film and teleproduction facility.

WHY?
If you're striving to meet the

demands of media production
houses and are involved in post -
production of quality audio for film
or video or on -location recording
for radio, television, and CATV, the
1510A insures delivery of a sound
product, each and every time!

DESIGNED TO GIVE YOU THE
COMPLETE PICTURE.

The Sound Technology 1510A
features a built-in CRT.. .

differential inputs. . .and
electronically -balanced outputs
with a clean, low -distortion signal
source (typically .005%) from +30
to -70 dBm.
EVERYTHING YOU NEED TO
KNOW ABOUT YOUR AUDIO.

Fast, accurate evaluation of
audio quality for VTRs, including:
0 channel separation vs frequency

O dynamic range vs frequency
utilizing the 1/3 octave spectral
noise analyzer

O selectable, tuned dB voltmeter
for analyzing audio/video
crosstalk and hum/noise-related
problems

O depth of erasure and discrete
harmonic analysis

O complete spectral analysis of
wow and flutter components

O phase vs frequency
What's more, the 1510A is a
complete audio test system that
solves all your audio requirements,
including:
O all-inclusive diagnostic

evaluation of signal processors
and audio special effects

O verifying "state-of-the-art"
mixing console specifications

O complete mechanical and
electronic testing of tape
recorder, cart, and film
machines

Circle (19) on Reply Card

O exclusive asynchronous inputs
and outputs for remote location
testing (tape -delay stereo
simulcast, satellite
transmission, etc)

O thorough analysis of audio
parameters for film, video, and
audio tape (drop -cuts, MOL-tape
saturation)

O evaluating and appraising new
products prior to purchase

El in-house product development
STEREO TV OR
FM SIMULCAST?

The 1510A is the only two -
channel test instrument in today's
market! During recorded or live
simulcast feeds from cable stations,
the 1510A satisfies any and all
technical needs.

CALL SOUND TECHNOLOGY.
Are you involved in the

production or post -production of
audio, video, or film? Is your firm
ultimately concerned about the
audio quality of your projects?
Then give Sound Technology a call
at 408-378-6540. We'll be glad to
discuss how you can clean up your
audio with the Sound Technology
1510A Audio Test System!

Leaders in Test and Measurement
for over a Decade

S SOUND
TECHNOLOGY

1400 Dell Avenue, Campbell, CA 95008
(408) 378-6540 Telex: 357445
© Sound Technology, 1984



Panasonic' Industrial Monitors.
Designed for teleproduction. Priced for any production.

When it comes to industrial
monitors, it pays to come
to Panasonic. Because
Panasonic has just the right
monitor for just about any
application or specification
you can think of. But don't
think monitors good
enough for teleproduction
also have to be expensive.
Take a good look at the
Panasonic BT and CT
series. What you'll see is
outstanding picture quality

as well as a full complement
of features and controls.
What you won't see are
high prices.

When you look at the
BT-S1900N 19" monitor (all
screen sizes measured
diagonally), you'll see
one of our most brilliant
and best defined color pic-
tures ever. One reason is
our CompuFocusr" picture
tube with OverLapping
Field Lens gun. Another is

a switchable comb filter
which increases definition
for easy detection of signal
flaws. Behind its push -
open door lies a full array
of operating controls. Like
a normal/underscan switch,
pulse cross, horizontal/
vertical centering controls
and blue -only for easy
adjustment of chrominance
and hue.

The 13" BT-S1300N has
the same great picture,

controls and inputs. And
our 7" BT-S700N is ideal for
mobile units and outdoor
production because it op-
erates on AC or DC. It also
features controls for normal/
underscan, pulse cross,
blue -only and much more.

The 7" BT-S701N is
equipped with switchable
line inputs and external
sync terminals while the
BT -S702 consists of two
701 monitors mounted in
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a dual rack adapter.
The Panasonic CT series

will also show you a picture
that's clear, well-defined and
brilliant in color. Because
both monitors have either
CompuFocus or Quintrix Il®
picture tubes. And, of
course, all models have
8 -pin video input and
output connectors as well
as loop -through capability
for easy system adaptation.

When portability and

light weight are important,
choose from two AC/DC
monitor/receivers: the 5"
CT -500V, or the CT-300VT
with its 2.6" screen-the
world's smallest industrial
color monitor.

There are also three 10"
monitors for educational,
industrial, computer,
medical, and scientific
applications. There's the
CT -1330V monitor/receiver,
the CT -1330M monitor, and

the CT-1350MG with NTSC
composite and RGB inputs.

If you're big on 19" moni-
tors, the CT series keeps
you covered in a big way.
Both our CT -1930V monitor/
receiver and our CT -1920M
have comb filters for
increased picture definition,
while the CT -2000M lets
you switch from PAL to
SECA M to either NTSC
3.58 or NTSC 4.43.

So, no matter what you

are looking for, you can't
afford to overlook Panasonic
Industrial Monitors.

To see the Panasonic BT
or CT series call your
regional Panasonic office:
Northeast: (201) 348-7620
Midwest: (312) 981-4826
Southeast: (404) 925-6835
Southwest: (214) 257-0763
West: (714) 895-7200

Panasonic®
AUDIO VIDEO SYSTEMS DIVISION
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TABLE III.- OPERATIONS STAFF PROFILE*

ALL MARKETS TELEVISION RADIO

Total
%

Total
TV Top 50

%
Top 100

%

Below
Top 100

%

Total
Radio

%
Top 50

°/,,

Top 100
Below

Top 100

Salary Level

Less than $10,000 7.0 2.5 2.8 4.5 13.6 5.0 22.3 15.3
$10,000 to $14,999 18.2 11.1 5.5 22.7 15.6 28.4 10.0 33.3 33.9
$15,000 to $19,999 20.1 16.7 13.9 18.2 21.8 25.0 15.0 33.3 27.1
$20,000 to $24,999 17.8 18.2 11.1 22.7 31.2 17.0 25.0 16.9
$25,000 to $34,999 18.2 23.8 27.8 18.2 18.7 10.2 25.0 11.1 5.1
$35,000 to $49,999 12.6 19.8 25.0 13.7 12.7 2.5 10.0
$50,000 to $74,999 3.7 5.5 9.7 1.1 5.0
$75,000 or more 0.9 0.8 1.4 1.1 5.0
Not given 1.5 1.6 2.8 1.1 1.7

Median = $21,100 $25,300 $30,500 $21,000 $22,000 $16,500 $24,000 $14,150 $15,000

Received Salary Increase
During Past Year 80.4 88.9 88.9 86.4 90.6 68.2 75.0 55.5 67.8

Percentage of increase

Less than 5% 12.8 8.9 3.1 15.8 17.2 20.0 20.0 20.0 20.0
5% to 9% 50.0 52.7 54.7 36.8 58.6 45.0 53.3 40.0 42.5

10% to 14% 19.8 23.2 26.6 26.3 13.8 13.3 13.3 20.0 12.5
15% or more 12.2 10.7 9.4 15.8 10.4 15.0 6.7 20.0 17.5
Not given 5.2 4.5 6.2 5.3 6.7 6.7 7.5

Median = 8.5 8.7 9.0 9.3 7.8 8.0 7.5 8.8 8.1

Fringe Benefits Received
(Adds to more than 100%
due to multiple answers)

Medical insurance (paid) 80.8 84.9 91.7 72.7 78.1 75.0 95.0 66.7 69.5
Dental insurance (paid) 34.6 42.1 56.9 22.7 21.9 23.9 60.0 22.2 11.9
Life insurance (paid) 61.2 66.7 76.4 59.1 50.0 53.4 70.0 44.4 49.1
Sick leave 80.4 86.5 86.1 86.4 87.5 71.6 85.0 66.7 67.8
Vacation 90.6 90.5 91.7 86.4 90.6 90.9 100.0 88.9 88.1
Stock purchase plan 13.5 19.8 27.8 18.2 3.1 4.5 10.0 11.1 1.7
Profit sharing plan 15.9 17.5 16.7 18.2 18.8 13.6 10.0 22.2 13.5
Savings plan 15.0 23.8 26.4 13.6 25.0 2.3 10.0
Pension plan 37.9 53.2 54.2 54.5 50.0 15.9 40.0 33.3 5.1
Bonus 23.4 25.4 16.7 77.3 9.4 20.4 10.0 33.3 22.0
Tuition refund plan 24.3 30.9 30.5 31.8 31.2 14.8 35.0 10.2
Automobile furnished 7.9 6.3 6.9 9.4 10.2 15.0 11.1 8.5

Years in Present Job

1 to 2 37.4 36.5 43.1 63.6 3.1 38.6 30.0 47.5
3 to 4 15.9 15.1 16.7 27.4 3.1 17.0 20.0 11.1 16.9
5 to 9 24.3 23.8 25.0 4.5 34.3 25.0 35.0 33.3 20.3
10 to 14 10.3 8.7 6.9 18.8 12.5 10.0 33.3 10.2
15 to 24 7.9 9.5 6.9 4.5 18.8 5.7 5.0 22.3 3.4
25 or more 3.7 5.6 1.4 18.8 1.2 1.7
Not given 0.5 0.8 3.1

Median = 4.6 4.7 3.4 2.6 2.1 4.3 5.0 10.9 3.3

Years in Broadcast Industry

Less than 5 14.5 15.1 19.4 13.6 6.2 13.6 5.0 11.1 16.9
5 to 9 24.8 25.4 22.2 27.4 31.2 23.9 15.0 11.1 28.8
10 to 14 23.8 22.2 18.1 40.9 18.8 26.1 40.0 22.3 22.0
15 to 24 20.6 19.8 22.2 9.1 21.8 21.6 20.0 44.4 18.6
25 or more 13.1 14.3 16.7 4.5 15.8 11.4 20.0 10.3
Not given 3.2 3.2 1.4 4.5 6.2 3.4 11.1 3.4

Median = 11.9 11.8 12.1 10.9 12.5 12.1 13.8 15.0 10.6

Do Part -Time
or Free -Lance Work 47.2 43.7 47.2 36.4 40.6 52.3 75.0 88.9 39.0

Education

High school 8.9 5.6 4.2 4.5 9.4 13.6 5.0 11.1 16.9
Two years of college 23.4 20.6 23.6 9.2 21.9 27.3 15.0 33.3 30.5
Four years of college 43.9 50.0 52.8 54.5 40.6 35.2 45.0 33.3 32.2
Post -graduate college 19.2 19.8 18.1 22.8 21.9 18.2 35.0 22.3 11.9
Voc/tech school 3.7 2.4 1.3 4.5 3.1 5.7 8.5
Not given 0.9 1.6 4.5 3.1

Age, Years

Under 25 10.3 9.4 6.9 9.1 15.7 11.4 11.1 15.3
25 to 34 45.3 42.9 47.2 36.4 37.5 48.9 55.0 44.5 47.4
35 to 44 26.2 29.4 30.6 31.8 25.0 21.6 20.0 22.2 22.0
45 to 54 10.3 9.5 8.4 4.5 15.6 11.4 15.0 22.2 8.5
55 or over 5.1 4.8 6.9 3.1 5.7 10.0 5.1
Not given 2.8 4.0 18.2 3.1 1.0 1.7

Median = 33.5 34.0 34.1 33.8 33.8 32.8 34.1 33.8 32.1

'Operations staff: operations manager, station manager, production/program manager.
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The New Optimod-AM.
A shot in the arm.

Cheesy AM radios with no highs are driving
more and more of your audience to FM. With that
handicap, it's hard to win.

It doesn't have to be that way. The new
OPTIMOD-AM Model 9100A can inject your
listeners' radios with a sound so close to FM that it's
hard to tell the difference! By boosting the highs at
the transmitter, OPTIMOD-AM compensates for the
dullness of most radios. It then applies some very
sophisticated, patented processing to make sure that
the high -end boost doesn't cause problems. There's
never any hole -punching, de-essing, pumping, or
loudness loss. In fact, loudness is highly competitive
with the strident, clipped processing that used to be
necessary to get loudness.

OK, you say. The older OPTIMOD-AM boosted
highs too. How's the new one better?

Simple. Some major design breakthroughs
took all fast wideband compression out of the
signal path. The new OPTIMOD is fully multi -
band where it counts-including the clippers!
That means not only FM -like frequency
response, but also FM -like openness, definition,
and clarity. A silky high end. No pumping
of midrange by strong bass. In short, radically
improved sound quality.

The sound is punchy and unsquashed, so it
feels great when your listeners turn up their radios
to hear that special song. And, played loud or soft,
this is one AM processor that keeps on sounding like
music-a strikingly unfatiguing sound that can hold
an audience quarter-hour after quarter-hour.

The 9100A is available in mono or stereo.
Stereo was designed-in-not added on. So it's done
right. Plus, all mono units are easily convertible to
stereo at your station, regardless of the system you
choose.

Most everyone is bottom -line oriented these
days. So it's important to know that with OPTIMOD,
you'll receive the kind of documentation, quality
construction, customer service, and long-term
reliability that protects your investment.

Shoot some adrenalin into your ratings with
OPTIMOD-AM Model 9100A. Contact your favorite
Orban Broadcast Dealer for more information, or call
us direct.

Orban Associates Inc.
645 Bryant St., San Francisco, CA 94107
Telex: 17-1480
Toll Free: (800) 227-4498
In California: (415) 957-1067

orban
ORBAN PROCESSING KEEPS YOU COMPETITIVE
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TABLE IV.- MEDIAN SALARY SUMMARY FOR 1983 AND 1984, TV
1983 SURVEY 1984 SURVEY

All
Markets Top 50 Top 100

Below
Top 100

All
Markets Top 50 Top 100

Below
Top 100

Management $60,000 $68,750 $62,500 $51,000 $46,250 $60,000 $48,200 $37,100

Engineering $27,600 $31,600 $23,500 $23,000 $28,900 $35,750 $24,250 $23,250
Operations $24,750 $28,700 $23,350 $21,500 $25,300 $30,500 $21,000 $22,000

TABLE V.- MEDIAN SALARY SUMMARY FOR 1983 AND 1984, RADIO

Management

Engineering
Operations

Management

1983 SURVEY 1984 SURVEY

All
Markets Top 50 Top 100

Below
Top 100

All
Markets Top 50 Top 100

Below
Top 100

$28,600 $38,000 $45,500 $25,300 $28,300 $42,500 $25,000 $28,200

$20,850 $30,500 $19,400 $17,500 $23,700 $32,700 $19,300 $17,000

$17,350 $22,150 $17,750 $16,050 $16,500 $24,000 $14,150 $15,000

TABLE VI. - MEDIAN SALARIES ACROSS ALL MARKETS

Engineering

Operations

TELEVISION RADIO

1981 1982 1983 1984 1981 1982 1983 1984

$47,150 $52,000 $60,000 $46,250 $25,800 $26,900 $28,600 $28,300

$25,800 $29,000 $27,600 $28,900 $19,900 $20,700 $20,850 $23,700

$25,650 $23,800 $24,750 $25,300 $19,100 $18,650 $17,350 $16,500

IP i ill
Ilk :1.

TABLE VII.- MEDIAN VALUE PROFILE OF BROADCASTERS
(Radio and TV Combined)

MANAGEMENT ENGINEERING OPERATIONS

1982 1983 1984 1982 1983 1984 1982 1983 1984

Salary Level $33,900 $37,550 $33,900 $25,300 $24,600 $26,500 $21,500 $21,300 $21,100

Received Salary Increase 54.6% 57.5% 60.6% 79.8% 73.0% 73.0% 74.9% 73.8% 80.5%

Amount of Increase 12.3% 10.3% 8.7% 8.7% 8.1% 8.0% 10.2% 8.2% 8.5%

Years in Present Job 7.2 7.1 6.8 7.8 6.4 5.8 3.5 4.3 4.6

Years in Broadcasting 21.4 21.2 21.3 18.3 17.2 15.8 13.0 12.9 11.9

Does Free -Lance Work 25.2% 23.4% 30.6% 48.2% 46.2% 46.9% 51.7% 53.6% 47.2%

College >2 years 83.3% 80.5% 76.5% 63.1% 66.3% 66.2% 84.5% 86.0% 86.5%

Age, Years 44.3 44.9 44.1 41.7 40.6 39.0 33.6 33.3 33.5
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EIMAC moving toward
higher frequency
and performance
in the 1980s.
Varian EIMAC, the world's lead-
ing power grid tube manufac-
turer, proves its expertise with
almost 50 years of know-how in
state-of-the-art manufacturing
techniques.

Continuing in its tradition of pro-
viding customers with maxi-
mum operating frequency and
high gain, EIMAC designs and
manufactures superior tubes for
broadcast service.

Close tolerance control and
modern manufacturing tech-
niques provide improved life and
uniform performance, tube after
tube.

Consider the new EIMAC
4CX40,000G. This 40 kW tube is
full -power rated to 220 MHz. The
tube features laser -cut, high sta-

bility Pyrolitic graphite grids and
a new internal structure combin-
ing low RF losses and high oper-
ating efficiency.

For more information on Varian
EIMAC tubes and high power
VHF cavity amplifiers, call or

write today. Or contact the near-
est Varian Electron Device
Group sales office.

Varian EIMAC
301 Industrial Way
San Carlos, California 94070
415  592-1221

Varian AG
Grienbachstrasse 17
Post Fach
CH -6300 Zug, Switzerland
Tel: (042) 31 66 55
Telex: 845-78789

varian
Circle (22) on Reply Card
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dive during the past year, dropping
from an all -market median value of
$60,000 yearly in 1983 to $46,250 this
year. Major market (top 50) managers
reported a median salary level 13%
below last year, while smaller markets
(top 100 and below top 100) reported
the sharpest drop in median salaries
(23% and 27%, respectively) of any TV
classification in our survey.
 The composite (all -market median
value) salary level for radio operations
personnel is steadily decreasing, drop-
ping $850 from the median annual all -
market salary of $17,350 reported last
year. This came despite a modest (8%)
increase for workers in the top 50
radio markets. The composite salary
level was pulled down by a big drop in
reported earnings in the top 100
markets, where a decrease of 20% was
noted. It should be pointed out that an
unusually small number of question-
naire forms were returned from this
group, which could result in the paint-
ing of a more gloomy picture than ac-
tually exists.
 The composite pay level for radio
engineering personnel is steadily in-
creasing, posting a significant gain of
more than $2800 (14%) from last
year, to bring the current all -market
annual median pay to $23,700. This
development is interesting in view of
widely expressed concerns over the
technical deregulation policy of the
FCC. It is truly amazing in view of the
comments we received from radio
engineers in preparing this report (see
the "Money Talks" sidebar story). A
7% salary gain was reported in the top
50 market stations, while small overall
losses (1% to 3%) were reported in
smaller markets.

 Composite salary levels for TV
classifications other than manage-
ment looked strong in 1984, compared
with last year. Small overall increases
were posted in both engineering and
operations positions. The biggest
salary gains for TV engineering came
in the top 50 markets (up 13%), but
smaller areas saw increases as well
(from 1% to 3%). TV operations
salaries were also up by a respectable
amount in the top 50 markets (6%), but
down considerably (10%) in the top
100 markets. Below top 100 markets
reported a 2% salary increase over last
year.
 The composite salary level for radio
management personnel showed a
small overall reduction, because of a
whopping 45% drop in pay reported
for managers in the top 100 markets.
This decrease came despite the fact
that more than 56% of those in the top

100 management category who re-
turned our questionnaire form
reported having received a pay raise
within the last year. We are at
somewhat of a loss to explain such a
drastic change. To further complicate
matters, radio managers in other
markets (top 50 and below top 100)
reported substantial salary increases
(12% in both cases) during the year.

Tabular results
Complete details of the 1984 BE

salary survey are compiled in three
tables. Table I covers the management
and corporate staffs; Table II, the
engineering and technical staffs; and
Table III, the operations staff.

This year's survey follows the same
format used last year. Therefore, a
comprehensive comparison of year-to-
year salary and benefit changes can be
made by referring to the October 1983
issue of BE. Tables IV and V present a
tabular summary of significant salary
data for the years 1982-84. These data
report median salaries, which may dif-
fer considerably from average
salaries. The median salary is the mid-
point for the group considered, with
half of the group above that point and
half below it. Median values provide a
better statistical representation of the
overall data and are, therefore, used
throughout this report.

Although salaries received for ser-
vices rendered have remained the
survey's key question, other data were
also requested. Respondents were
asked to provide information on the
number of years spent in their present
job, the number of years in the broad-
cast industry, whether they do any
free-lance work, their educational
background and present age.

Industry profile
Tables I, II and III give a detailed

breakdown of salaries and benefits for
radio and TV personnel in three
market divisions: top 50, top 100 and
below top 100. Some generalizations
can be made, based upon the BE
survey results, including:
 Salaries for management, engineer-
ing and operations positions are
significantly higher in television than
they are in radio.
 Management positions in both
radio and TV command considerably
higher pay than do jobs in either engi-
neering or operations.
 The larger the market size, the bet-
ter the pay. This holds true for both
radio and TV in all three job classifica-
tions (management, engineering and
operations), with the exception of a
few difficult -to -explain categories in

the top 100 markets. Radio and TV
operations salaries are both slightly
lower in the top 100 market classifica-
tions than they are in the below top
100 categories. Top 100 radio manage-
ment pay is also shown in our survey
to be lower than salaries in the below
top 100 classification.
 Fringe benefits, such as medical in-
surance, stock purchase plans and
pension programs, are provided for
employees more often in television
than they are in radio. And, the larger
the market, the more numerous the
benefits, with some exceptions in the
top 100 categories.
 Operations personnel make up the
youngest of the three job classifica-
tions, with a median age for all
markets-radio and TV-of 33.5 years.
Engineering personnel check in with
a composite age of 39 years. The
management group is the oldest, at
44.1 years.
 The category "Years in the present
job" follows along the same lines as
employee age, with operations person-
nel reporting the shortest length of
time on the job (4.6 years for all
markets-radio and TV), and manage-
ment the longest (6.8 years).
 The survivors award goes to man-
agement for the longest time spent in
the broadcast industry, 21.3 years (all
markets-radio and TV), compared
with 15.8 years for engineers and 11.9
years for operations personnel.
 There has been little change in the
amount of free-lance work done by
operations and engineering personnel
at radio and TV stations over the last
year. The one exception to this rule is
engineers in the top 50 TV markets,
where an increase of 43% was re-
ported compared with 1983 figures.
Free-lance work done by managers in
radio and TV-all markets -was up
from last year, but still considerably
below the level of engineering and
operations personnel.

In conclusion
The broadcast industry is changing,

and the figures presented in this
report bear out that fact. A close ex-
amination of the data shown in Tables
I, II and III allows broadcasters to
gauge their career positions against
those of other engineers, managers
and operations personnel in similar
jobs and comparable markets.
Although this report is not meant to
be the final word on the compensation
levels that are "customary" for various
jobs in our industry, it does provide an
interesting and useful glimpse of
broadcasting and the people who
make it work. I :I:)))11
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N EW! Right Angle PC Connectors...

for greater PC board density
Designed for mass production operations
employing automated assembly and
wave -soldering techniques, Switchcraft's
new right angle connectors mount
directly into the PC board with two self -
tapping screws, totally eliminating
costly hand -wiring. Flexible and ver-
satile, these right angle connectors
minimize height above the PC surface
permitting greater PC board density.
Escutcheons trim panel holes allowing
the PC board mounted connector to be
removed without unfastening it from
the panel.

SWITCHCRAPT°mc.

5555 N. Elston Ave., Chicago, Illinois 60530
(312) 792.2700

Available in 2 and 3 pin configurations,
with detent latching, the new RAPC
Series reduces production and labor
costs. Optional snap -in housing pro-
tects connections and reduces PC board
stress. All plastic housing also elim-
inates the possibility of ground loops.
Save time, money and space.
Switchcraft's got the angle you've been
looking for.

For further information, fill in the coupon
below or call Randy Opela at
(312) 792-2700.

Please send me Li samples of or E literature about RAPC
Series Connectors.

Name

Address

City State Zip

Phone

Circle (23) on Reply Card
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Money talks
Candid comments voiced through
the salary survey questionnaire

One of the most fascinating
parts of the annual BE salary
survey is the comments section.
Space is provided on the question-
naire form for comments from the
respondents on the status of the
broadcast industry. Responses
this year ranged from, "I can't
believe I get paid to have this
much fun," to, "If you're consider-
ing a career in broadcast engi-
neering, shoot yourself now, and
save the trouble later."

More than 300 individual com-
ments were received, and by far
the majority expressed a negative

"Labor/management relations
must be reassessed. Labor must
concede that things are different
now than they were 20, or even 10,
years ago. Management must be
given more jurisdictional flexibili-
ty in order to survive the rapid,
high-tech developments. But,
management cannot cave-in to
outrageous wage demands either.
Profit sharing, partial ownership
and other avenues have worked in
the recent past and seem to be
worth exploring. More productivity
has been seen when employees
have a piece of the action."

"Technical minded people
are becoming extinct."

attitude toward the present situa-
tion and/or the future. Interesting-
ly, many of these negative com-
ments came from employees at
stations in large markets.

A case can certainly be made
that the large number of negative
comments is because of the fact
that people are more likely to take
time out of their day to complain
than they are to compliment.
Whatever the reasons, the corn -

"Productivity is up, but salaries
are down. The quality and ex-
perience of new personnel in the
business is low. Technically mind-
ed people are becoming extinct."

"More AM stations should go
ahead and make the investment in
stereo. We broadcasters are
responsible for the success of FM
and FM stereo. Let's put some life
back into AM before it is too late."

"It is disturbing to see a supermarket
bag boy making more money hourly!'

ments give a unique insight into
how at least a portion of the
broadcast community views its
present state and future.

"The broadcast industry is no
longer the 'glamour' field of elec-
tronics. Quality people with
knowledge of electronics engi-
neering are becoming harder to
find because of better pay and
9 -to -5 working hours in other
fields."

"Compensation in public TV
continues to lag behind commer-
cial stations while the job is-in
many respects-more difficult
and demanding. Many public TV
'diehards' are moving into the
commercial arena because of
compensation disparities."

"Personality is slowly returning
to radio, but still, salary levels
stink unless you are in a Top 10
market. It is disturbing to see a
supermarket bag boy making
more money hourly."

"There are many opportunities
in small market stations, but I be-
lieve that because of automation
and satellite programming, staff
size will shrink. As a new part-
owner, we've cut our staff in half
by running unattended. I hope to
break even shortly so I can take
home a few dollars."

"Standards have been thrown
out the window. Deregulation has
created many more problems than
it has solved. The FCC has made
the broadcast engineering profes-

sion less appealing, compared to
private industry."

"The 'good days' of radio and TV
are in the past. Elimination of FCC
licensing requirements will make
it much worse."

"I see an ever -widening gap be-
tween the salaries given middle
and upper management that isn't
commensurate with responsibili-
ties and duties."

"The broadcast technician/engi-
neer usually does not share in the
rewards granted the up -front
talent. I do not see a great many
technically oriented people choos-
ing broadcasting as a first career
choice. Deregulation has taken
much of the integrity and pride of
performance away from the pro-
fessional broadcast technician."

"Deregulation has given man-
agement an excuse to reduce or
eliminate equipment measure-
ments and other routine preven-
tative maintenance work. There is
a trend toward farming -out some
formerly in-house engineering
duties. Contract engineers may
have a bright future, but overall,
engineering quality is deterior-
ating."

"Now that some stations have
had a chance to experience bad
engineering practices, there are
slowly increasing numbers of sta-
tions willing to pay for good
engineering practices."

"There seems to be a trend to-
ward hiring consultants and con-
tract maintenance people, rather
than full-time employees. The bot-
tom line is that when the consult-
ant says to do something, the
station does it -even if the full-
time employee has been asking
for the same thing for years. (If the
information source is costly, the
information must be right!) Now is
the time to consult, and owe
allegiance to no single company."

"Broadcasting is becoming an
endangered industry. The bright,
young, energetic, educated
engineer is looking elsewhere for
greater opportunities."

"Broadcast companies - large
and small -are finding a shortage
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Take One! Or take several. Studer's new A810-
TC has established a new standard for stereo

audio -for -video production. By placing time code
on a center track between standard stereo audio

tracks on 1/4" tape, the A810 lets you synchronize
high quality stereo soundtracks with your VTRs. So

you don't need a 4 -track recorder using costly 1/2" tape.
Two separate code heads and a microprocessor delay

line add up to the best center track SMPTE system on the
market.

In all respects, the A810 is the most advanced analog
recorder available. With microprocessor control of trans-
port, audio functions, and audio parameter settings. Digital
memory storage of audio parameters for two tape formu-
lations. Four speeds. Advanced phase compensation cir-
cuits for superior square wave response. Plus a serial interface
option for external computer control. The list goes on.

Details on the A810 could fill a 20 page booklet. So we
wrote one. Call or write today for your free copy.

STUDER
Studer Revox America, Inc./1425 Elm Hill Pike/Nashville, TN 37210/(615) 254-5651
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Studer TLS4000 mod-
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of highly skilled engineers, yet
they are doing almost nothing to
encourage trade schools and
universities to provide the needed
education. Instead of sewing the
seeds for a technically proficient
work force in the next decade,
they guard their bottom line like

prepare for it. However, I do not
feel that much of the FCC's dereg-
ulation work has been beneficial
to the technical end of the broad-
cast industry. It is becoming more
and more difficult to find tech-
nically qualified and motivated
broadcast technicians."

"I love my job and the work I do, but
I do not feel that I am being paid enough."

some museum policeman."

"As companies attempt to maxi-
mize profits, and the FCC dereg-
ulates the broadcast industry, I

see a trend developing where
owners ignore technical stan-
dards more of the time. Concur-
rently, they tend to overlook the
importance of competent, hard-
working engineers, and their con-
tributions to the station. Unfor-
tunately, many engineers are
viewed as a necessary evil on the
payroll."

"There appears to be plenty of
opportunity ahead for those who

"I love my job and the work I do,
but I do not feel that I am being
paid enough. The 4% pay increase
I received was tough to take, con-
sidering staff reductions and in-
creased workloads. I feel that
broadcast industry pay is lower
than many other electronics
fields."

"There is a disturbing attitude
on the part of station manage-
ment to believe that stations can
virtually 'run themselves,' because
of increased reliability and the
diagnostic features of new equip-
ment. For stations wise enough to
keep a technical department, it is

becoming increasingly difficult to
find competent technicians who
will work for the salaries being of-
fered by many stations. College
and technical school graduates
are finding far better oportunities
in other areas of the electronics
industry."

"There should be more respect
directed to the qualified broad-
cast engineer from the FCC and
from station management. A good
way to show this is through higher
salaries."

"Deregulation seems to be hav-
ing a negative effect on the feel-
ings of upper management toward
engineers. They feel as if anyone
can fill the position, regardless of
what the person really knows. I

think we have hurt the engineering
community through deregulation.
I was one of the early proponents
of deregulation, but I feel now that
I was wrong. Deregulation does
not help the industry. The latest
FCC rulings have made my job
harder, not easier."

"Good opportunities for qual-
ified engineers and technicians
are available now, and for several
years more." I:r:))))1

Management considerations:

How you act
can save your job

Management decisions to repri-
mand, fire, promote or give raises
to employees at commercial TV
stations are most often based on
the workers' personal qualities
than on job ability, according to
research done at Indiana State
University.

In a survey of 118 stations
chosen randomly, management
considered personal char-
acteristics nine times more often
than specialized professional
skills.

Gale R. Adkins, director of
radio -TV research at ISU, said
management comments em-
phasized that competence in the
professional skills needed for a
job is simply assumed as a
minimum requirement.

One station manager said, "It's

the behavioral and attitudinal
problems that most often result in
a person's termination. Lack of
ability to do the job is seldom the
reason for dismissal."

ciency in working with others,
punctuality and reliability.

Failure to comply with or apply
station policies contributed to the
greatest number of disciplinary
actions. Lack of punctuality,
especially being late for work, was
the most likely reason for firing an
employee.

Adkins said negative en-
counters made up nearly two-
thirds of all incidents reported by
station management.

"That should not be interpreted
as a comprehensive measure of
employee performance," he said.
"It is an indication of the kind of
information that comes to the
attention of management."

"Most of the time, management does not
recognize good work because it is expected."

The survey indicated that an in-
dividual's attitude toward the job
was the factor involved in the
greatest number of actions to
reward or discipline employees.

Other positive qualities impor-
tant for successful station
employment are discipline, to
know and follow the rules, profi-

"Most of the time management
does not recognize good work,
because it is expected," one
manager said. "However, poor
work is constantly recognized
because it is not accepted.
Superior work, too, is recognized
because it is above the norm and
is seldom seen." I :14)11
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MAKING
GOOD?

m THAT'S TOO BAD!

If make -goods have become a fact of life at your station, it's probably
time to talk to someone from Utah Scientific about automating your on -

air operation.

Here are some important facts about our Station Automation Systems:

Built around the Utah Scientific MC -500 Series Master Control
Switcher-the only switcher specifically designed for automation.

Distributed processing throughout- where hardware failures are an
inconvenience, not a catastrophe.

Interfaces directly with your business service computer-no manual
entry required.

Generates media pull lists, FCC log and business service reconcilia-
tion.

Bar code reader available for direct entry of machine names and
media numbers. Also interfaces with TCR-100 bar code reader.

Machine control interface included.

Also automates off-line operations such as network and satellite
delays and feeds.

(L?".S7L177=1/4 SICIE/777FIC ,117C.
0 a DYNKI ECH company

1685 West 2200 South, Salt Lake City, Utah 84119
TOLL FREE (800) 453-8782 PHONE (801) 973-6840
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BE proof, Part 3:

audio monitor EQ
By Dennis Ciapura, BE consultant on technology

In the third part of our series on the Broadcast Engineering audio proof of
performance program, we examine an area of broadcast operation that is
all too often ignored or poorly executed: audio monitor equalization. Parts 1
and 2 of this special series examined the measurements required of an FM
station to remain competitive with other broadcasters and advanced tech-
nologies. This part discusses the studio monitor system and how equaliza-
tion - if used at all - should be applied.

Additional information on audio monitoring for broadcast applications is
contained in the articles "Monitor speakers analysis" (page 69) and "Selec-
ting power amplifiers" (page 88).

0 ne of the most frustrating and
least understood areas in

broadcasting today is control room
and production room equalization.
The fact that more has been written
on the subject and more test gear is
available than ever before seems only
to have added to the confusion. Half -
or third -octave real time analysis of a
pink noise source often suggests
equalization parameters that just don't
sound right. On the other hand, swept
frequency measurement made in real
broadcast studio environments are
often so erratic that interpretation is
difficult.

Many broadcast engineers have
made the obligatory pink noise tests,
adjusted for "flat" response, and hated
what they have heard. At that point,
the system is either restored to an une-
qualized state or equalized "by ear" for
a pleasing response characteristic.
The one-third octave analyzer is then
employed to document the results and
retired to the shop.

The routine just described is not a
scientific approach and few real
engineers are happy with such a state
of affairs. The scientist lurking within
all of us demands a more precise and
logical approach and, fortunately, one
is at hand. As is often the case, we
must start by thoroughly understand-
ing the physics at work.

Double hearing
The heart of the problem lies in how

we hear the speakers in a typical
studio environment. The ear has the
remarkable ability to hear two
simultaneous response patterns. The
first is the near -field output of the

drivers, which is heard through the
acoustic anomalies of the room.
Researchers have long been amazed at
the ability of the ear to detect less than
1dB response differences, even in a
reverberant environment.' The pro-
blem is that the reverberant environ-
ment causes such gross response er-
rors that the driver irregularities are
small by comparison, yet they can be
heard. Otherwise, all speakers would
sound alike when emersed in echoic
room environments.

What to EQ?
Is it any wonder, then, that EQ ad-

justments to compensate for some
room responses cause the overall
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The BE proof program for FM radio
stations is designed to encourage a
renewed spirit of technical excellence in
the broadcast industry. The program, as
we now see it, will begin with FM and
later be expanded to the AM radio and
TV services. The basic performance ob-
jectives and measurement techniques of
the BE proof were outlined in the August
and September issues. We invite reader
comments on the program, which may
include certification of outstanding
facilities.
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audio signature to sound unnatural?
In fact, should any room compensa-
tion be attempted at all, or should we
equalize only the speaker near -field
response? The answer is a partial yes
to both questions.

Before tackling the room, let's take a
look at the speakers. With multidriver
systems, the best approach is to sweep
each driver with a sine wave input
and mic the output near each speaker
at about its center. Although lm
response is standard for anechoic
tests, one foot or less is better in a
room to minimize the effects of stand-
ing waves. The higher the audio fre-
quency, the shorter the wavelength
and the closer the mic. Don't worry
about the different distances from
each speaker shifting the sensitivity
reference; all we will be concerned
about at this point is the response
within each driver's range.

Hunting resonances
In almost all cases, there will be

some kind of primary bass resonance,
a smooth midrange and some type of
tweeter resonance at the very high
end of its range. Most speaker
designers prefer critically tuned low -
frequency systems over highly
damped ones, because of the low -
frequency extension afforded by the
former, hence the ubiquitous peak
that usually occurs about one-half oc-
tave above the driver's free air
resonance.

Good tweeters will be designed to
have their resonances below and
above the specified frequency range,
but occasionally the higher reso-
nances will appear in the 7kHz-15kHz
region. Audiophiles often mistake
such high -end tweeter resonances for
extended response. Monitors should,
of course, be as flat as possible.

Response peaks are generally more
audible than dips of the same
magnitude. In either case, the broader
the peak or dip, the more audible it
will be.2 The first step is optimizing
the near -field response is to identify
and correct any significant system
resonances, paying particular atten-
tion to peaks in the 60Hz-10,000Hz
range.

Pink noise analysis is not useful for
this stage of work because of the need
to find the exact center frequency of
any peaks so that they may be com-
pensated. Graphic equalizers are also
of limited value in this application for
much the same reason. The ideal tool
is a parametric equalizer with variable
frequency and gain/loss. The
September BE Buyer's Guide lists
several equalizers of various types.

By the way, if an audio sweep
oscillator and chart recorder or low-

frequency sweep and storage scope
are not available, there is nothing
wrong with totally manual
measurements. It just takes longer.
System EQ is usually a single event
and not a weekly chore, so it is well
worth the effort. The pickup mic
should be a flat omnidirectional
instrumentation -grade unit. A
calibrated SPL meter with at least
15kHz bandwidth is required for
reliable results. If none is available, a
good broadcast quality condenser or
electret mic is a fine substitute. Be
sure to note any significant response
anamolies depicted in the manufac-
turer's response chart.

Before attempting any corrective
EQ, sweep all of the drivers and take a
look at the overall picture. It is not
practical to equalize all errors, so the
first step should be to identify the
most significant ones. It is best to
sweep high -frequency drivers three

FREQUENCY IN CYCLES PER SECOND (Hi)

Figure 1. The near -field frequency response of a popular dome tweeter above its
4kHz crossover point. Note the response peaks at 7kHz and 15kHz.

times at different distances from the
drivers to be sure that any major peaks
observed are really resonances, and
not the result of reflections off the
cabinet. If the same peak(s) are ob-
served at one inch, three inches and
six inches from the driver, you can be
almost certain that they're real.

Figure 1 illustrates the response
within the passband of a dome
tweeter widely used between
1973-1983. Note that there are two ma-
jor peaks: one at 7kHz and another at
about 15kHz. In this case, the 7kHz
peak was quite audible, and the higher
one was not. Also, a very high -Q cor-
rective dip would have been required
at 15kHz to avoid overcompensation.

When the worst near -field peaks
have been identified, and equalizer
bands are dedicated to each, the
following procedure is quick and
easy. Set the sine wave source to the
center frequency of the peak while
monitoring the acoustic output. Set
the appropriate equalizer band to -6dB
and tune the frequency of the
equalizer until the peak is minimized.
Adjust gain and Q as necessary for
best results.

It is a good idea to avoid applying
more than 4dB-6dB of correction,
especially at high -Q settings, because
the resulting phase shifts on the slopes
of the EQ response curve will become
audible. Listen to pink noise while
switching the EQ in and out to be sure
that a nasal sound has not developed.
If so, reduce the correction.

At this point in our quest for op-
timum system/room response, we
have flattened the speakers in a com-
pletely valid and logical way, and the
system should sound better already.
An interesting confirmation test can
be made by feeding a pink noise
source and listening to the system
while switching the corrective EQ in
and out. The equalized results should
sound smoother, like a broad swish of
coherent noise. A system with peaks
will sound like multiple noise sources
with slightly different sonic color
overlayed. Attempting combined
system and room EQ with one-third
octave methods and graphic EQ often
produces such results, and it sounds
unnatural with music as well.

Note that we are calling upon listen-
ing tests at intervals in the EQ pro-
cess. This is important because it is
easy to go too far with corrective EQ
and actually make the system sound
worse. If you were equalizing pure
electrical response errors, the phase
shift induced by the equalizer would
likely be offset by the phase shift ac-
companying the response error.
Therefore, phase and response EQ
would occur simultaneously.

The peaks caused by driver
resonances and/or room standing
waves do not exhibit the same phase

54 Broadcast Engineering October 1984



SO TVS/ TAS - WO and 110- ?RAO

STEREO CONVERSIONS FOR S W I T C H E R S

Bosch Goes Stereo
With the increasing consumer
demand for higher quality
receiving equipment-

component systems, high resolution
screens, high fidelity audio-has come
a milestone in broadcasting: stereo
television. To give you the technical
edge in stereo production, you need
to know just one name. The name
is Bosch.

The Video Equipment Division of
Robert Bosch Corporation has carefully
monitored the evolution of stereo
television. But, unlike so many other
manufacturers of so-called high
technology equipment, the Bosch
response was one of anticipation, not an
after -the -fact race to catch up.

The MCS-2000 Master
Control Switcher

In terms of your current investment in
Bosch Video production and broadcast
equipment, this means that you can
convert your installation to monaural/
stereo capability without the incon-
venience of returning equipment to the
factory. It means that with minimum
effort and cost, you can convert to stereo
now. A not inconsequential benefit of
this rapid technology upgrade is the
increased promotional mileage your
broadcast facility will gain.

Now, any Bosch switcher, including the
MCS -2000 Master Control Switcher
and the TVS /TAS -2000 Distribution
Switcher, can be converted to stereo.
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The transition is accomplished with
simplicity, whether your present system
is standard or custom.

To find out how to upgrade Bosch
equipment to stereo, contact the Video
Equipment Division of Bosch in Salt
Lake City: Telephone: (801) 972-8000

Robert Bosch Corporation
Video Equipment Division
P.O. Box 31816, Salt Lake City, Utah 84131
(801) 972-8000

The TVS/TAS 2000 Video/
Audio Distribution Switcher
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For 16 days during the summer of 1984, the
world saw the Games of the XXIIIrd Olympiad
through Canon TV lenses.

From a crane high above the Los Angeles
Coliseum, a Canon PV 40 x 13.5 was able to show
the spectacle of the Games unfolding, and with its
awesome 40X reach, isolate a single athlete on
the field.

At venues throughout Southern California, a
total of 135 Canon lenses captured every aspect
of those rare moments that are now sports
history. ABC cameras were equipped with Canon
PV 40 x 13.5, PV 25 x 20 and PV 18 x 12 lenses. A
Canon J20 x 8.5 was used on ABC's Super Slo-Mo

:".";

camera, while a Canon J25 x 11.5 was shooting
aerial pictures from the 3 oodyear blimp. ENG
camera operators used the Canon .1' 3 x 9BIE and
the incredible new J18 ). 9BIE for the extra reach
that brought us face-to-face with the competitors. .:

Canon broadcast lenses were also the choice
of many independents cn the scene in Los Angeles, if
because Canon's proven performance and
reliability assured them of getting the shots they
needed at this once -in -a -lifetime event.

If you watched the 1984 Olympics, you've
already seen the most spectacular demonstration
of Canon TV lenses we could possibly arrange.
But we'll be happy to do another just for you.
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Optics Div isiar
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characteristics on the slopes, so be
careful not to swap the response error
for a phase error. If you are unfamiliar
with the sound of such defects, set up
a high -Q, high gain or loss EQ setting,
and listen to its impact on pink noise
reproduction as the boost or cut is
varied. The nasal sound that emerges
as 6dB of gain or loss is rolled in, thus
supports our recommended limits.

Analyze the room
The second audio source that the

ear hears is the room. It is useful to
analyze the room's theoretical
characteristics before actually begin-
ning any corrective EQ.

Figure 2 is a simplified layout of an
actual monitoring room that was

tested. Although the room obviously
contains furniture and other items,
only the walls forming acoustic
boundaries, the speaker locations and
microphone at the listening position
are shown. These elements form the
principal standing wave conditions.
When calculated, their effects will
help pinpoint the major room
resonse anamolies when the tests
begin. These major dips are primary
candidates for corrective EQ.

In Figure 2, the major cancellation
frequencies at the listening position
are predicted by calculating the fre-
quencies at which the reflected wave
will be out of phase with the main
wave from the speakers. Whenever
the difference between these

30'
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Figure 2. The cancellation paths responsible for the principle dips in the sample
room response. Cancellations can be expected at frequencies where direct and
reflected waves have lengths differing by multiples of 0.5.
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Figure 3. The actual low end response of the example system in the room illustrated
in Figure 2. Note the occurance of three groups of major dips, as predicted by the
mathematical analysis.

distances contains a 0.5 fraction, a
cancellation should be expected. Ob-
viously, everything in the room affects
these patterns and there will be
thousands of interactions, but it is not
productive to consider anything
beyond the major room nodes (if the
sanity of the tester is a consideration.)

Although these cancellations will
appear at octave intervals, the lowest
frequency cancellations in a group are
the easiest to predict, because the path
length accuracy is less critical. As you
can see from Figure 2, we should ex-
pect to find major dips at 70Hz, 45Hz
and 450Hz, as well as a chain of dips
at octave intervals up the scale until
the room reverberant effects and a
thousand other peaks and dips cloud
the issue. To make matters more in-
teresting, a system with a remote
subwoofer was selected.

Just playing with the room diagram
is a sonic adventure in itself before we
even radiate a test tone. One of the
major nulls in the radiation pattern of
the subwoofer falls right on top of a
major null from the main speakers.
This is fortunate, because one of the
primary problems with subwoofers is
that they can generate their own null
patterns if they are not located close to
the main speakers. Also notice that
the window off to the left side causes a
null pattern in the midrange. Almost
every studio has a window off to the
side of the console and many have one
dead ahead, too. These short
wavelength reflections have special
significance, as we shall see later.

The floor of the sample room shown
in Figure 2 is thickly carpeted, but the
ceiling height is also an influence.
There is usually some reinforcement
in the bass at frequencies correspond-
ing to twice the wavelength of the
ceiling height.

The sample room had a sloped ceil-
ing averaging about nine feet, which
suggests that we might see a buildup
around 60Hz. With a good feel for
what to expect, tests can now be made
with an excellent likelihood of easy in-
terpretation.

The microphone can now be moved
to the listening position so that the
room can be sampled. Once again,
manual spot frequency checks with a
simple audio oscillator are perfectly
valid as long as these data are re-
corded at frequent intervals. Evey 1Hz
from 30Hz to 100Hz and every 10Hz
from 100Hz to 1000Hz is recom-
mended. Swept sine wave measure-
ments above 1000Hz in a live room
for other than near -field tests are
usually useless. Pink noise tests with
one-half or one-third octave analyses
are more appropriate.

Figure 3 shows the best results ob-
tained with the room illustrated in
Figure 2. Note that the anticipated
nulls did appear. There are three
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Our cart machines work theway
Arthur does. At various speeds.

Ordinarily Arthur runs at 3.75, 7.5 or 15 i.p.s.
(ideas -per -second). He also has a few unique
variations. And so do Fidelipac's new Dynamax"
CTR100" Series Cartridge Machines.

They have a variable speed DC Servo Motor
that will run at 3.75, 7.5 and 15 i.p.s. (inches -per -

second). But, the motor can be controlled exter-
nally to run at speeds from as much as 30% below
each of those speeds to 30% above them. And do it
without loss of cue tone sensing or clock accuracy.

Music cartridges can be played uptempo.
Special effects can be created and pitch controlled.
And Vary Speed enables you to interlock with

other machines using a SMPTE controller or a
9600 Hz -based synchronizer.

Vary Speed is just one of many standard
features our new cart machines have. No cart
machine comes close to offering what the
Dynamax CTR100 Series offers. And the price
is right. Substantially lower than the ITC 99B,
for example.

Don't consider buying any machine until
you've invested 15 minutes of your time. Write
for, and read our new CTR100 Brochure, or call
Art Constantine, our VP Sales. You'll be glad
you did.

DYNAMAX
BROADCAST PRODUCTS BY F1DEUPAC
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distinct cancellations trains. The first
is 45Hz, 90Hz and 360Hz. The next is
70Hz, 140Hz, 280Hz and 560Hz.
Finally, there is the window reflection
dipping in at 450Hz and 900Hz.

There are, of course, countless other
smaller irregularities, but knowing the
sources of the major ones helps in
planning correction. In the case of the
test sample room, these irregularities
are because of speaker placement and
the window. Moving the speakers
would simply create a different set of
nulls, and window treatment was not
practical in the example. Therefore,
any correction must be electrical in
this case.

Figure 4 is the one-half octave pic-
ture of the same system and room. As
expected, the low -frequency
reverberant buildup shows up better
than in the swept sine wave test
because of the wider time window.
However, the one-half octave analysis
gives no clue of the null patterns
disclosed by the swept tones, because
they were averaged out and obscured
by the reverberant effects. Clearly,
both types of analyses are required to
see what is really happening.

Now, in deciding how to EQ,
remember the dual hearing phenome-
mon. The ear/brain system has the
remarkable ability to process comb
filter patterns for directional cues34
and also to hear the speaker response
through the room. Therefore, we must
be extremely careful in applying room
correction to the audio sytem. In this
case, a 2dB shelf was introduced to
tame the buildup, and the 45Hz and
90Hz dips were filled by 4dB. The
other dips were left alone. The 450Hz
and 900Hz dips are so narrow that the
required equalizer Q would have been
excessive, and any significant fill
would have generated audible phase

z
0

ode

0O
,"; -lode
6,2

OdS z

shift on the slopes. Sharp dips are not
really audible anyway as response er-
rors, but if they fall in a train (in comb
fashion) they will give false imaging
cues.4

The omnidirectional speakers
bouncing mid- and high -frequencies
off the walls-popular with many
audiophiles-play on this phenome-
non. The comb filter patterns
generated "create" a more "open"
sound, because the ear is fooled into
thinking that it is hearing delay pat-
terns from a larger room. Some elec-
tronic processors used in pop record-
ing insert electrical comb filters to
achieve the same effects and can ac-
tually throw sources beyond the
speakers. Far left, far right and even
up and down are possible.

For studio monitoring, the objective
is faithful reproduction with un-
colored response and imaging. Avoid
360 -degree radiating speakers and
reflective surfaces near the speakers,
because these short wavelength pat-
terns change a great deal with small
changes in the listening positioning.

When in doubt, don't EQ
As a rule of thumb, partially correct

the wider low -frequency peaks or dips
that are most likely to be audible, and
stay away from the midrange and
highs when compensating for room
effects. Also, a 6dB drop toward the
last octave is normal for good listen-
ing positions, and corrective boosts
should not be applied. As a matter of
fact, headphones are designed to a
standard treble response droop
similar to that. Modern recording
technique has everything closely
microphoned or fed direct (in the case
of electronic instruments), and the
whole mix is equalized during produc-
tion, assuming normal roll -off to the

FREQUENCY IN CYCLES PER SECOND (Hz)

Figure 4. The 1/2 -octave response of the example speaker system and room to a pink
noise source. Note the low frequency buildup and the gentle roll -off at the high end
of the spectrum.

listening position."
Another good rule of thumb when

working with the room is, when in
doubt, don't equalize. The ear may
hear through the room and think that
it's listening to a speaker with a crazy
response. We optimized the driver
response at the beginning, so if you
don't do anything about the room, at
least you can feel confident about the
speakers. In other words, partially
correct the major problems; equalize
as little as possible.

Checklist for success
By starting with a maximally flat

source of radiation on a near -field
basis, we can discriminate between
room and driver error. Then, by ex-
ploring the theoretical implications of
the room's dimensions, reflective sur-
faces and speaker placement, the ma-
jor room response problems can be
anticipated. Further, when the
response problems show up in the
room tests, they are real and not a
fluke caused by something in the
room that might be moved later.

Using swept tones for driver op-
timization and low -frequency room
work ensures the excellent resolution
necessary to reveal sharp resonances
and room dips, while pink noise one-
half or one-third octave room analyses
reveal low -frequency reverberant
buildups and shorter wavelength
trends.

Ear tests along the way confirm that
things are being improved and not
overcompensated. In the end, an A -B
comparison at the listening position
with a good pair of headphones
should provide similar response. In
the final analysis, what we have really
done is used the instruments to guide
our ears to the problem areas. Without
the test procedure, ear adjustments
alone are very approximate. Electrical
tests alone without "ear checks" can
result in accidental degradations.
Combining electronic and biological
resources yield the confidence level
that good engineers demand.
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HOW WE BECAME THE FRONTRUNNER
IN THE ROUTING SWITCHER BUSINESS.

While everyone else was making
minor refinements, we wen. back to
the drawing boards. We took the best
that modern hybrid techno ogy had
to offer and designed it into our
Series H Switching Systems.

The result is a new state-of-the-art
in every respect. We offer the best per-
formance specs available. Reliability is
unquestioned. Maintenance is reduced.

And expansion is easier thar ever.
Theres a 300°° increase in

crosspc.ints-per-rack-unit. So what
used to fill an entire room can now fit
inside a closet.

And The Series H is available in
the corfiguration you need to make
the system practical.

Best of all, we can offer these
advantages at a price that's actually

Professional Audio/Video Equipment

less than the price of conventional
ng systems.

If ',bud like us to prove how far
out r font we are. call us toll -free at
1-8C0-328-1684 In Minnesota, call
toll--ree 1-800-792-1072 Outside the
con mental U.S.. call International
Operations collect at 1-612-736-2549.

Well give you the best run for
you- money.

3M hears you...



Performance objectives
 System in stereo mode.
 Input signals applied to console

line input(s) used for most pro-
gram sources.

 System output sampled and de-
modulated at transmitter anten-
na output.

 All processing and EQ left in line
and adjusted as usual.

 Operating level defined as OVU
or equivalent at console.

Frequency response
Conditions

 AGC voltages switched off, not
simply bypassed. Unfortunately.
not all processors provide this
feature. In such cases, use the
bypass mode.

 Any convenient modulation level
between 50% and 100%.

 Input level as required to main-
tain reference modulation level.

 Response error expressed as in-
put level deviation required to
maintain reference modulation
level, compared to the 75µs char-
acteristic for non -Dolby stations
or 25/As characteristic with Dolby
encoding.

Superior performance"
 ± 1dB 30-15,000Hz
 ± 0.5dB 50-15,000Hz
 ± 0.2dB 100-10,000Hz

Excellent performance"'
 ± 2dB 30-15,000Hz
 ± 1dB 50-15,000Hz
 ± 0.5dB 100-10,000Hz

Superior performance is the first proposed BE
spec representing the maximum performance
capability of a state-of.the-art FM stereo facility.
'Excellent performance is the second proposed
BE spec. Although it is tighter than the FCC
numbers, it is attainable by almost any properly
engineered station with typical equipment.

Distortion
Conditions

 AGC switched on. input levels
as required to produce specified
console levels. De -emphasis in.

Superior performance
at standard operating level

 THD = 0.3%, 30-7500Hz
 IMD = 0.3%, 60Hz & 7kHz, 4:1

at operating level + 10dB
 THD = 0.5%, 30-7500Hz
 IMD = 0.5%, 60Hz & 7kHz 4:1

Excellent performance
at standard operating level

 THD = 1% 50-7500Hz
 IMD = 1% 60Hz & 7kHz, 4:1

at operating level + 10dB
 THD = 1.5% 50-7500Hz
 !MD = 2% 60Hz & 7kHz. 4:1

Audio clipping
Conditions

 Same as for distortion tests ex-
cept that the input level is in-
creased until left/right channel
clipping is observed on an oscil-
loscope at the indicated test
frequencies.

 Clipping level is defined as that
level above operating level (OVU)
required to produce visible clip-
ping as the input level is in-
creased.

Superior performance
 30-5000Hz + 15dB

Excellent performance
 50-5000Hz + 10dB

Composite clipping
"A" conditions

 Composite output of the monitor
demodulator viewed on an oscil-
loscope with the transmission
system in the stereo mode (and
19kHz pilot on).

 Clipping level is defined as that
level above operating level re-
quired to produce visible clip-
ping of the total waveform.

Superior performance
 15dB at 1kHz

Excellent performance
 10dB at 1kHz

"B" conditions

 Switch pilot off, view waveform
clipping as defined above.

Superior performance
 10dB at 7.5kHz
 5dB at 15kHz

Excellent performance
 10dB at 7.5kHz

Noise
Conditions

 Measured at each stereo audio
channel output with all process-
ing equipment in the line and ad-
justed for normal operation.

 Noise level is referred to the
output level produced by an in-
put signal at OVU at the console.

Superior performance
- 60dB, 30-15,000Hz unweighted.
de -emphasis in.

Excellent performance
- 56dB, 30-15,000Hz unweighted,
de -emphasis in.

Separation
Conditions

 Measured at each stereo audio
channel output with all process-
ing equipment in the line and ad-
justed for normal operation.

Superior performance
 40dB, 400-15,000Hz
 30dB, 30-400Hz

Excellent performance
 36dB 400-15,000Hz
 30dB 50-400Hz

Comments on the BE proof
By Jerry Whitaker, radio editor

In the course of preparing the
BE proof for publication, the pro-
gram was submitted to a number
of engineers anti industry leaders
for comments. This feedback
helped the BE staff and its con-
sultants shape the direction of the
program. The review brought up
several important items that
engineers should consider when
examining their audio systems for

maximum performance.
Ed Williams, a staff engineer at

the National Association of
Broadcasters, was one of the peo-
ple who reviewed the BE program.
He urged engineers to strive for
top performance from equipment
in all phases of station operation.
Williams made the following
observations:

Performance measurements of
the transmission system are im-
portant, but it is also important to

regularly test the rest of the
system. The over -the -air sound
can be no better than the worst
link in the chain. Attention must
be given to the overall broadcast
plant. And, if a station is seriously
interested in maintaining a high -
quality sound, it is essential that
high -quality test gear be obtained,
maintained and properly used on
a regular basis. Even old equip-
ment, if properly maintained, can
sound very good.



All remote trucks
make pictures

but
ours make

money!

Attention to the needs of the operator
is paramount at Centro. We recognize
the importance of attracting and
maintaining strong, long term client
relationships.

A well designed, comfortable
environment is an invitation to your
clientele to come back again and
again with the knowledge they will be
utilizing the finest equipment
available in a system designed for
their needs.

Centro has produced a large variety
of custom and standard mobile units,
from compact ENG units to large
sophisticated tractor trailer units. All
exhibit Centro's advanced systems

engineering concepts, attention to
detail and human engineering
principles which have made Centro's
remote trucks among the highest
quality and most technologically
advanced in the world.

Centro can help you increase
bookings, profits and maintain your
backlog. We want to assist you in
building your next remote system and
ensuring your return on investment.
Let us build you a truck that makes
pictures and money!

Centro
a sucsad,ary ' SKAGGS TELECOMMUNICATIONS SERVICE

9516 Chesapeake Drive San Diego, California 92123 (619) 560-1578 TWX: 910-335-1734
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The amount of headroom in the
audio chain is another area of
system engineering that should
not be overlooked. A signal-to-
noise ratio of (for example) 65dB,
with only 10dB headroom before
clipping, will sound significantly
worse than a system with a 55dB
S/N and 20dB headroom. Special
attention must be paid, therefore,
to overload levels on turntable
preamps, tape recorders and re-
producers, microphone preamps,
STL systems and all other active
audio equipment. Transformers,
where they must be used, should
be top-quality types, able to take
levels of + 24dBm.

No matter how technically per-
fect a station's facility may be, the
way audio processing is handled
is often out of the hands of the
station's engineers-except, of
course, to implement the process-
ing. The program director, sales
manager, station owner, chief
"jock" or a "reference listener"
may have more to say about how
the station sounds than the
engineer. More "punch," more
"loudness," more "tinkle" or "siz-
zle" may be what they want, but if
the audio chain is poorly main-
tained, the processing won't work.

There are perhaps more psy-
choacoustic effects to processing
than performance specs, which

can easily be measured. It may be
in order for station engineers to
understand the mechanics and
subjective aspects of human hear-
ing as well as how the processor,
console and transmitter work. As
a result of this kind of knowledge,
some stations sound better than
others because their engineers
know how to set up and use the
processors properly.

The history of audio processing
makes an interesting study. At
first there was no processing, and
stations operated at low average
modulation levels, while operators
carefully watched the levels.
Limiters were added later to pre-
vent over -modulation due to high-
level program peaks. This also
permitted somewhat higher
average modulation levels. Then,
as less experienced operators and
automatic program switchers be-
came more widespread, audio
compressors and sophisticated
gain riders were used to balance
levels between various sources.
Not only were the program peaks
gone, but so were the differences
between loud and soft passages.
As a result, all programming
became equally loud.

Stations soon discovered the
joys of echo, reverb, EQ and multi -
band limiters (to avoid pumping),
thus producing a more distinctive

sound for the station. However, as
more advanced technology is in-
corporated into processors - pro-
viding almost unlimited flexibility
and effects-stations may be ex-
pecting too much. Broadcasters
cannot hope to satisfy, through
processing, the sonic preferences
of all listeners using a wide variety
of receiving equipment in all en-
vironments. Increasing the high
and low ends of the audio spec-
trum to make low -quality radios
sound better will show up as too
much "boom" and "sizzle" on bet-
ter receivers. Decreasing dynamic
range (through compression/limit-
ing) to compensate for a noisy
automobile environment will pro-
duce listener fatigue on high -
quality home receiving systems.

Excessive processing may
"distort" the nature of certain
music so much that the listener,
perhaps knowing how the original
recording sounds, may prefer to
listen to the selection on record or
tape, rather than a limited
dynamic range FM transmission
system with modified spectral
characteristics. Processing in
moderation provides the best of
all worlds.

BE will present additional com-
ments on the FM proof program in
coming issues. We welcome any
reader comments. I :I:.)))11

When YOU want

NICKEL CADMIUM

PE 52
Lighting or
Camera

dual output belt

28.8 volt 4 AH
or

14.4 volt 8 AH
in one unit

with
four

hour
built-in

charger

Versatile  Rugged  Economical

YOU want

PERROT T
a name you can depend on

7201 Lee Highway. Falls Church, Va. 22046 (703) 532-0700

(-Model #4062 IMPAC Series Card

LED VU and PEAK
INDICATOR

 19 LED Segments
 VU or Peak

Switch Selectable
 Adjustable Zero

VU Level
 Balanced or

Unbalanced Input
 LED assembly

may be remotely
mounted

Modular offers a comprehensive
line of card mounted products.
Call or write for catalog.

Fl
P

MODULAR
AUDIO PRODUCTS
 A UNIT OF MODULAR DEVICES, INC.
50 Orville Drive  Airport International Plaza
Bohemia, New York 11716  516-567-9620
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How new broadcast technology
will improve your broadcast quality.



Panasonic Broadcast Systems.
Panasonic broadcast components can en-

hance any broadcast system. Not only will we
make your images look better with advanced
M -Format technology, we'll make it easier for
you to originate, produce and broadcast them.

Panasonic Broadcast Systems. Watch us
improve your broadcast quality.

Only from Panasonic. Automatic,
continuous, reliable broadcasting.

It's the MVP -100 and it will revolutionize your
station. Because it lets you program in advance,
and automatically air, everything from news
spots to commercials to station IDs. Even
complete program -length material. All with YIQ
quality, time -code accuracy and computer -
controlled reliability. At a lower operating cost
than conventional cart machines. Its recorders,
spot players, and up to 24 modular transports
operate independently. So the MVP -100 can
even be programmed to override a breakdown
the moment broadcast continuity has been
interrupted to virtually eliminate dead air.

Call your nearest Panasonic regional office:
Northeast: (201) 348-7336
Southeast: (404) 925-6835
Central: (214) 256-2222
West: (714) 895-7200
Canada: (416) 624-5010

Panasonic
Industrial Company
SEE US AT SMPTE BOOTH 97



Monitor loudspeaker
analysis

Are you aware of all the points to consider when choosing
a monitor loudspeaker for your broadcast application?

The specification of monitor loud-
speakers for broadcast use has much
in common with the specification of
monitors for recording. Without ques-
tion, the two most important at-
tributes for both applications are reli-
ability and accuracy. In general,
broadcast applications favor smaller
models, and the monitoring environ-
ment itself is not likely to be as care-
fully controlled as that in the record-
ing studio.

Reliability aspects
A monitor loudspeaker must be both

physically and electrically rugged.
Whatever the external finish details,
the enclosure should be sturdily con-
structed with particle board of suffi-
cient thickness to inhibit spurious
vibrations. The transducers them-
selves should be built on cast frames-
as opposed to stamped metal-for
mechanical rigidity during operation
at high power levels.

The input power ratings of the sys-
tem should be conservative, and both
steady-state sine wave power input
and typical program input ratings
should be given. Under proper match-
ing with a power amplifier, it should
be virtually impossible to stress a
monitor loudspeaker to the breaking
point.

Many hi-fi loudspeaker models mas-
querade as monitors, but they are not
to be considered for professional use.

Electrical characteristics
 Sensitivity. This is a measure of

sound pressure level (SPL) on -axis for
a given electrical input. The standard
used today is 1W input measured at a
reference distance of lm. Typical sen-
sitivies of smaller bookshelf monitors
used today are in the 89dB-93dB
range (1W at 1M).

 Power input rating. Knowing the
program input rating, we can calcu-

By John Eargle, JBL, Northridge, CA
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Figure 1. The maximum audio power input (sine wave) as a function of frequency for
a typical 3 -way oudspeaker system. Note the reduction in power handling capability
at the higher audio frequencies.
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Figure 2. The effects of loudspeaker mounting on frequency response. The solid line
shows the response of a free-standing speaker. The broken line shows the response
measured when the same speaker is mounted against a solid boundary.
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YOUR WORL The vvho/e show
builds to a series of

quick cuts. But building those cuts isn't a quick process. So you take it back
and forth ...frame by frame ...over and over. Through endless passes -and endless
points of view. But in the end, what you really have to trust are your own eyes.
And your instincts. And your tape.

Photographed at VCA Teletronics, New York City.
1984 3M Co. 'Scotch is a registered trademark of 3k1:



UR TAPE We know
you need a

videotape that can take the punishment of relentless editing. So we've taken the
number one 1 -inch tape in the world -our own Scotch 479 -and topped it. With

SCOTC H 4.8 0-d E LOSS Scotch 480. With the same excellent electromagnetics
as 479. The same superior dropout performance. And

vE the same laser -tested consistency. But with 480, we've
made a tape that's still more rugged -capable of
retaining original picture quality even after 1000 edit

rJ L M B E R OF PASSEE. passes from the same pre -roll paint. With less than 11/2
dB loss. Without stiction. And with the backing of
Scotch engineers just a call away. Scotch 479 and
480. Two of the tapes that make us... number one CO
in the inrarld of the pro. AUDIO & VIDEO TAPES
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Distaice (meters) 1W 2W 5W 10W 20W

1 90dB 93dB 97dB 100dB 103dB

2 84dB 87dB 91dB 94dB 97dB

3 80dB 83dB 87dB 90dB 93dB

4 78dB 81dB 85dB 88dB 91dB

Table 1: The Sound Pressure Level (SPL) at various distances and power input levels
for a loudspeaker with a sensitivity of 90dB SPL (1W at 1m).
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Figure 3. The directivity index (Dl) of a test loudspeaker vs. frequency.

late the maximum on -axis SPL that
the system can develop. Table I gives
values of SPL for a loudspeaker of
nominal sensitivity of 90dB (1W at 1m)
at various distances and power in-
puts. Figure 1 shows the maximum
electrical power input as a function of
frequency for a 3 -way monitor system
with a 300mm (12 inch) low -fre-
quency driver.

The. program power rating for a
loudspeaker is usually higher than its
sine wave power input rating. The
reason for this situation is that the
sine wave rating assumes a continu-
ous input, while the program rating
assumes an average level, with only
occasional peaks. With care, an ampli-
fier capable of delivering power in ex-
cess of the loudspeaker's sine wave
rating may be used, but it is essential
that the amplifier not be driven to full
output for extended periods of time.
Manufacturer's recommendations
should be carefully considered in this
regard.

 On -axis frequency response. The
on -axis frequency response of a moni-
tor loudspeaker for broadcast work
should be reasonably flat from 60Hz
to 10kHz. When the listening is done
within a distance of approximately
one meter (about 3 feet), the listener is

For over 20 years Teac has suppli-d calibration test tapes to the
world's rr.a or manufacturers. With cur expanded production facilities
we are rim- able to offer to the -Jublic tes: tapes for virtually any
calibra:bn and alignment procedure.

Each tape is individually mastered onTeac's precise
laboraty_y calibrat-Yi equipment to er_Aire absolute
tolerances and contr.:.1.

Bozh cassette .7-iechanics a -1d the tape inside
are spez:fically seleced for extreme acuracy a
durability under repeated test cc:rxiitions.

iddtion, we offer two torque rreters,,
one for fast forward and rewinc, and one for
play, pits mirror equipped cassette tape for ta
path/skew tests. We also make custom test ta
tc special specifications upon request.

Cal or wr:te us for a complete brochure.

TEAC.
MADE IN JAPAN BY FANATICS.
COPYRIGHT 1984 TIACCORPORATION CF A.07RICA. 7733 TELEGRAM ROAD, MOW-BELO, CA90640
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The more you see,
the more we hear

Look who's talking about Dubner now.
While we claim no responsibility for the famous line, "Build a
better mousetrap and theyll beat a path to your door," we'd
like to think it might have been said about the Dubner CBG-2
video graphics/animation system. In any case, we thought you
might like to hear what your colleagues are saying about us:

"The CBG-2 is undeniably the most novel and flexible
state-of-the-art real-time animation graphics device cur-
rently available.

-Mark Bernardo, Chief Graphics Design Engineer, Olympics
ABC Television

"We needed a machine that would allow us to compete
effectively in an already competitive market. The CBG-2
gave us the capability to create weather maps and news
graphics quickly, it could be operated by department
personnel, and it was the best buy on the market.'

-Bob Plummer, Director of Engineering, Fisher Broadcasting
KOMO (Radio & Television. Seattle)

"It's a digital computer and animation tool that allows
artists to create quality animations independently. The
CBG-2 is relatively inexpensive, it works fast and en-
hances the creative process with real-time imagery."

-Elaine Schwartz, Computer Animator
Atlantic Image (New York animation house)

"The CBG-2 is much faster and less expensive than stanu-
ard film animation. The real-time animation, clean key ca-
pability, expandability and great software support make
it one of the best computers around."

-Corinne Sousoulas, Art Director
Motion Picture Laboratories (Memphis post production house)

"The CBG-2 is a valuable tool due to its ability to create
effective graphics quickly. It offers three dimensional ani-
mation, graphic enhancement, and character generation
all in one unit. And these features are difficult
to find in any one machine."

-Victoria Henigman, Electronic Graphic Designer
WPBT-TV (Miami PBS Affiliate)

"The Dubner was purchased for its advanced animation
capabilities, its ability to be upgraded via software, and
its cost effectiveness. We love it!"

-Dan Sokol, Vice President, Engineering
Video Post & Transfer (Dallas post production house)

With all the nice thincs being said about Dubner, all we can
say is thank you. We plan to keep up the good work. You'll
keep seeing it and we'll keep hearing about it.
For a free demonstration of the Dubner CBG-2, call (201)
592-6500, or write.

DUBNER

Dubner Computer Systems, Inc. 158 Linwood Plaza Fort Lee, New Jersey 07024
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well within the direct field, and re-
flected sound will be minimal.

Manufacturer's mounting specifica-
tions should be carefully noted. Many
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DISTORTION VS. FREQUENCY 10 W

DISTORTION RAISED 20 dB

100

loudspeakers are designed to be
placed adjacent to a hard boundary in
order to exhibit flat response. When
such a loudspeaker is standing free in

AA.
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FREQUENCY IN Hz
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Figure 4. Loudspeaker distortion vs. frequency for a power input level of 10W. The
top line on the chart shows on -axis response vs. frequency, using the scale on the
left-hand side of the chart. The second and third harmonic distortion components (as
shown on the chart) are raised 20dB for presentation purposes. The distortion
percentage figures should be read from the scale on.the right-hand side of the chart.

a room, the low end will usually ex-
hibit a roll -off. Details of this effect are
shown in Figure 2.

 Angular pattern control. When
the listener is some distance from the
loudspeaker, the reflected sound field
in the listening room may become
significant. The implication here is
that a loudspeaker with erratic
angular coverage will create an
uneven reflected sound field -even
though its on -axis response is quite
flat.

The term power response is used to
describe the total power output of the
loudspeaker with respect to frequen-
cy. Obviously, a loudspeaker that ex-
hibits both flat on -axis frequency
response and smooth angular control
over the operating frequency range
will, almost by definition, be putting
out nearly flat power over the
operating bandwidth. The measure-
ment that defines this condition is the
directivity index (DI) of the loud-
speaker. The smoother the DI over the
operating frequency range of the loud-
speaker, the more likely it is that the
on -axis and power responses will
track each other. Figure 3 shows the
DI for a 3 -way bookshelf monitor.
Note that from about 400Hz to 16kHz,
the DI is contained within a window

The Hy Tape Eraser
igh-Energ
That Outperforms

Every

Other Eraser On The Market.
The

coil design
ot the Garner 1200

and
revolutionary
1400 makes

them the superior
high-energ

1 -inch tape erasers
on the market.

high
-

tests prove
it:

No eraser
can match Garner's

minus
90 db. erasure

of a heavily saturated
reef of 1 -inch high-coercivityDepth

of Erasure:

There's no contest
These machines

erase hightape

energy tapes completely
ins than 16 seconds

Speed:

Other erasers
take tour ti

that long.

No one beats Garners
ease of operation.

Just touch

Ease of Operation:

the "on" switch
and place

tile tape
on the conveyor.

There
no drawers,

no spindles,
and no height

menu.adNst

For over
12 years,

Garner
has set the standard

for

Dependability,
Guaranteed

tape erasers.
Just one

look at the rugged

construction
of these machines

shows
you why

Garner is so confident
of the quality

that they're

with a 2 -year
warranty.

The Garner 1200 and 1400...designed
to meet

backed

the highest
standards

of the ndustry...yours.

Garner 1400 for 14 reels

101/2"
reels

Garner 1200 for
industries

4200 North 48th Street, Lincoln, NE 68504
(402) 464-5911/TELEX 438068
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Four Ways Better!

FM -3.5A 3500 WATT

AID

YES, I=E's NEW FM transmitters are four ways better because:

1 . Each has the FX-30 Exciter.
This means superior FM performance
with the lowest distortion and
the finest response.

2. Greater reliability -provided by
the ruggedness of the patented
folded half wave cavity design;
no plate blocking capacitor
or sliding contacts.

3. Exclusive technology - such as the
proportional VSWR foldback which
keeps you on the air during adverse
operating conditions and the
broadband input matching network which
maximizes bandwidth and stability.

4. Digital control system with optional
microprocessor diagnostics.

Broadcast Electronics' three new single tube FM transmitters incorporate the same dependable
field proven design as the Model FM -30, the industry's leading high power FM transmitter.
For more information call Joe Engle today.

BROADCAST
ELECTRONICS INC.

4100 N. 24th ST., P.O. BOX 3606, QUINCY, IL 62305-3606, (217)224-9600, TELEX: 25-0142
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What you see above is yet another
installment of TV's longest -running hor-
ror series: "The Lost Commercial."

The villain is the antiquated 2 -inch
cart machine-notorious for making
valuable commercial air time vanish into
thin air. And its appetite for destruction
seems endless. Statistics show it's not un-
usual for a station to squander upwards of
$15 million yearly on makegoods alone.

But the nightmare is ending. Because
Sony announces the first real advance in
cart machine technology in over a decade.
The new BetacartTM multicassette system.

THE CART MACHINE VS.
THE SMART MACHINE.

What the old cart machine tried to do
by mechanical means, the Sony Betacart
achieves through superior intelligence.

Microprocessors keep constant track
of 40 cassettes. They maintain the align-
ment of the system's four BVW-11 decks
and its elevator. They run self -check diag-
nostic routines.

And, in the belief that an ounce of
prevention is worth many times its
weight in makegoods, they solve problems
before they occur-such as warning a
technician that he's about to remove a cas-
sette that's due to air shortly.

The Betacart is communicative in
other ways, too. It's smart enough to guide
your technicians through its operation,
and will even interface directly with your
station's main computer.

MAINTAINING MACHINERY VS.
MAINTAINING PROFITS.

The end result of all this electronic
76 Broadcast Engineering October 1984



THE MACHINE
INSPIRED

BY BILLIONS OF
DOLLARS WORTH
OF COMMERCIAL

FAILURES.
sophistication is the kind of mechanical
simplicity that virtually eliminates break-
downs-not to mention the makegoods,
excessive downtime and high maintenance
costs that are generally part of the package.

And, as its name implies,
the Sony Betacart uses Betacam
cassettes-which cost less than
a third of what 2 -inch cartridges
cost. Its format also makes the
system ideal for ENG use during
newscasts-thanks to its com-
patibility with the Betacam-
camera/recorder, along with its
multiple video and audio out-
puts and freeze/instant-start
capabilities.

All these advantages, plus
its low initial cost make the Sony

Betacart multicassette an investment
that will pay for itself quickly. And it will
keep paying offin new ways. Its stereo
capability, for example, will allow you to
capitalize on the coming introduction

of stereo TV broadcasting.
For more information,

call in New York/New Jersey
(201) 833-5350; in the Northeast/
Mid -Atlantic (201) 833-5375; in
the Midwest (312) 773-6045; in the
Southeast (404) 451-7671; in the
Southwest (214) 659-3600; in the
West (213) 841-8711.

After all, to err may be hu-
man. But there's nothing divine
about having
to forgive

4113-1811,

SONY
a machine. Broadcast

Sony Broadcast Products Co.. IWO Queen Anne Rd.. Icaneck. N.107866. s- 1984 Sony -Corp. of America. Sony is a registered trademark and Betacart and Betacam are trademarks (9 -the Sony Corp.
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conflicting manufacturers claims, relax.

Ikegami's new HL -95 Unicare is the only universal
camera system that accepts all professional on -board
VCR formats,'/4-inch and'/2-inch, and solves your buy-
ing puzzle by putting the picture you want into place.

Engineered to offer performance beyond the most
rigid expectations, the HL -95 utilizes new 2/3 -inch SM
diode gun Plumbicons7 resulting in a camera with
higher sensitivity and S/N ratio, greater resolution,
lower operating power requirements and less registra-

size weight.
The HL -95 is also available as a stand-alone ENG

camera, and in systems configurations using Triax or
Multi -core cable base stations, or with the ML -95 ENG
Microwave Link. Once you examine the HL -95 Unicam7
you'll agree that the system flexibility and picture
quality puts it in a class all by itself. The standard of
excellence continues at Ikegami.

For a complete demonstration of Ikegami Cameras
and Monitors, contact us or your local Ikegami dealer.

HL -95 UNICAM®
Ikegami Electronics (U.S.A.), Inc., 37 Brook Avenue, Maywood, NJ 07607
 East Coast: (201) 368-9171 a West Coast: (213) 534-0050  Southeast: (813) 884-2046
 Southwest: (713) 445-0100  Midwest: (314) 878-6290

Plumbicon:TM N.V. Philips
Unlearn is a registered TM of Ikegami Electronics (U.S.A.), Inc.

Circle (37) on Reply Card



of ± 2.5dB. Thus, when the system is
adjusted for flat on -axis response, the
reflected sound field in the room-
assuming constant boundary absorp-
tion with respect to frequency-will
not vary more than ± 2.5dB over that
range.

002

0015

DELAY VS FREQUENCY

0z
o 0o -

U

 Distortion. A convenient power
input level for presenting distortion
data is 10W. Figure 4 shows the sec-
ond and third harmonic distortion
components (raised 20dB) for a 3 -way
monitor system with a 300mm (12
inch) low -frequency driver. Note

Figure 6. The JBL 4401 studio monitor loudspeaker, which uses an in -line array on
the baffle for optimum stereophonic imaging.

that along the right axis of the graph,
the distortion is well below 3% for all
frequencies, and well below 1% for all
frequencies from 150Hz upward.
Such a system will exhibit little color-
ation due to harmonic distortion at
normal operating levels.

 Time domain response. Time do-
main response involves the relative
sound delay across the frequency
band. Systems with minimal delay ef-
fects generally sound "smoother" and
"crisper" than those systems with
significant delay errors. Fortunately
for the broadcast market, most of the
2- and 3 -way bookshelf loudspeakers
that are employed as monitors have
insignificant timing errors. Figure 5
shows the delay characteristics of a
3 -way system. Note that below 1kHz

+1,., rx 10., i, 1-1111' 11 -fl 1A11-111-1-1 is

monitor loudspeakers create accurate
stereo phantom images. Phantom in -
ages are those that originate in the
space between the two loudspeakers.
They should be precise and unambig-
uous.

The sure way to arrive at this condi-
tion is to use either a vertical in -line
component array on the baffle, or use
a mirror -imaged baffle layout. Figure
6 shows a view of the JBL 4401 2 -way
monitor, with its in -line array. This
model has an optional mounting
cradle and is designed for fairly close -

in monitoring applications.
The JBL 4312, shown in Figure 7, re-

flects recent design trends that make
improved linearity and smoothness of
response possible.

Mounting the loudspeaker
Although a great deal of remote pro-

gram listening is done via head-
phones, smaller monitors -2 -way sys-
tems with 150mm (6 -inch) or 200mm
(8 -inch) woofers-are often useful ad-
ditions. Such loudspeakers are also
ideal for small announcing or editing
booths. In every case, the loud-
speakers should be permanently
mounted and not at the mercy of oper-
ators. If mounted in rack space, care
should be taken that the loudspeakers

THE DATUM COMMITMENT: Time Generation, Reading, Recording, and Display for Video Applications

SMPTE TIME CODE EQUIPMENT

 Longitudinal and Vertical Interval Time Code generation and reading
Including user bits

 Jam sync, dubbing and external control capabilities
 NTSC/EIA RS170A and PAL/EBU 3079-E color video signal compatible
 Internal character generation of decoded or generated frame number and

time -of -day or user bits

L-:

DIGITAL TIME DISPLAYS
 Up to nine decimal digits on 7 -segment LED display
 Up to 2 inch high LED display configurations
 Parallel BCD input at TTL compatible levels
 Can be shelf, rack cabinet. wall or ceiling mounted

Datum Inc TIMING DIVISION

1363 State College Blvd., Anaheim, CA 92806
(714) 533-6333

111513116111"ana .

NETWORK SOURCE IDENTIFICATION CODE ENCODERS
AND READERS

 Encodes input SMPTE Serial Time Code and 8 bit source number into the
48 bit SID code

 Reader automatically scans the vertical blanking interval and, displays
and outputs the decoded source number and time

1411111111.1111111.11.111111111.111111.11111.11Mat'010,,,0,

AUTOMATIC VIDEO MAGNETIC TAPE SEARCH SYSTEMS
 Remotely controls operation of attached video magnetic

tape recorder/reproducer
 Automatic searching for selected start and stop times by reading and

comparing time code recorded on video magnetic tape
 Industry standarc computer compatible interlaces available for

programmable control of tape search operations

TD109
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ABC's Summer Games International
Broadcast Center engineering tem, led
by Richard W. Rodgers, rhos: ACC to

, supply over 200 Pro -Patch ja xtiekis,
such as the ones shown here.

AV/ AV/WM WARNMEIV.!11/7,:,/ 4:74

For the biggest broadcast event
in history, ABC chose ADC

With over 30,000 pieces of
equipment and 660 miles of
cable to install, ABC wasn't look-
ing for extra work.

But. as host coordinating

The back panels of Pro -Patch jackfields
feature ADC's unique split cylinder
contact modules. Each contact will ter-
minate up to four solid or stranded
wires -22, 24, or 26 AWG -two on each
side. ADC's split cylinder contacts
make hooking up to the back of a panel
almost as easy as plugging in to the
front. Just a push on a convenient hand
tool bares a wire, locks it into the con-
tact inside an insulated housing, and
trims off excess length. Disconnecting
wires, if you choose, is just as easy.
No unsoldering. No tools.

broadcaster for a worldwide
audience of more than 2 billion,
with 188 hours of scheduled cov-
erage for the USA alone, ABC
needed reliable jackfields.

They needed flexibility, too-
with 1300 total hours of competi-
tion to cover at 30 locations in just
13 days.

Modularity was another con-
sideration, so the jackfields can
be used elsewhere after the
Summer Games.

For these reasons, Richard W.
Rodgers, head of engineering at
ABC's International Broadcast
Center, and his staff, chose ADC.
They installed our 100% pre -
wired, computer tested Audio
Pro -Patch' jackfields exclusively.

Like ABC's busy engineers,
your own staff has more impor-
tant things to do than soldering
jackfields. You'll see higher pro-
ductivity, faster installation and

lower up -front costs with ADC's
100% prewired Pro -Patch'' jack -
fields and Ultra -Patch' panels.
With our patented split cylinder
contacts, they're solderless and
hassle -free.

For more information on
these state-of-the-art units-or
on more than 300 ADC stand-
ard audio and video patching
components-write to the
address below. Or call (612)
893-3000.

ADC/Magnetic
Controls Company
4900 West 78th Street
Minneapolis, MN 55435
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Figure 7. The 4312 studio monitor system for broadcast use. Note the arrangement
of the mid- and high -frequency transducers around the woofer speaker.

are properly oriented with respect to
the user.

For larger areas, such as master con-
trol areas or control rooms where live
productions are mixed, it is important
that the monitor loudspeakers be su-
spended from the ceiling or walls, and
aimed precisely at the operator's work
position. The level settings for the
various drivers in the systems should
be set permanently by the chief en-
gineer and not readjusted to taste by
individual operators. Where possible,
a reference acoustical level should be
defined, and all monitoring should be
done at that setting.

Outlook for the future
Although FM radio in the United

States has long been a quality -oriented
medium with standards as high as
management wishes to maintain, tele-
vision has only lately become
sophisticated with respect to audio
handling. The promise of stereo TV is
an exciting one, and will undoubtedly
lead to massive upgrading of audio
equipment in that medium. The im-
pact of well -produced stereo on a
good picture has been long estab-
lished in the motion picture theater,
and proper monitoring is an impor-
tant step along the way to attaining
this goal for television. I :I:4)111

Between you and everyone else,

THIS 1$ THE ONE,

RTS SYSTEMS, INC  PROFESSIONAL INTERCOMMUNICATIONS  PROFESSIONAL AUDIO PRODUCTS

1100 WEST CHESTNUT STREET  BURBANK, CA 91506  213/843-7022  TWX 910-498-4987  TELEX 194855

This is the TW Intercom
System: A high performance

conference -line communica-
tions system that accommodates
an almost infinite variety of
system configurations. Its uni-
versal design meets the most
demanding needs of telepro-
duction, broadcast, industrial,
and commercial applications.

In a few short years, it's be-
come the virtual standard in the
field. Up to 75 user stations on
line, two -channel operation on
standard microphone cable, 12 -
volt operation, and many other
features make it the one system
you can take for granted. Call or
write for detailed information.

OACOMPACT VIDEO COMPANY

Circle (40) on Reply Card

82 Broadcast Engineering October 1984



Shure's new FP31 Mixer takes
a big weight offyour shoulders.
Introducing the most innovative field produc-
tion mixer of its kind. Shure's FP31. You won't
find another mixer this small with these fea-
tures, dependability and ease of operation.

The FP31 measures only 65/16" x 55/16" x Ws",
and weighs just 2.2 pounds! Incredibly, it offers
the same important features as much larger
mixers. Plus, a few of its own.

Every channel has a mic/line level and a
low-cut filter switch. And to prevent over-
load distortion, there's a built-
in limiter with adjustable
threshold.

The FP3 1 can be powered by
two internal 9 -volt batteries, or
from an external 12 -volt source.
A green LED flashes to remind
you that the mixer is on. Phan-
tom and A -B power are also
provided to operate lavalier and
shotgun microphones.

A slate tone can be laid SHIP

down on the tape for locating specific takes,
and there's also a built-in mic for voice
slating.

The mixer also has two separate mic/line
outputs for 2 -camera shoots and a tape output
to feed a cassette. For monitoring, there are two
stereo headphone jacks-one 14 -inch and one
for miniplugs. The FP31's rugged nylon carrying
case allows you easy access to every mixer func-
tion and lets you piggyback the mixer on your

VCR or other equipment.
For ENG, EFP and film use,

Shure's FP31 has everything
you need to make your mix a
perfect success. Coming from a
mixer this small, that's quite an
accomplishment.

For more information on
Shure's FP31 Mixer, call or
write Shure Brothers Inc.,
222 Hartrey Ave., Evanston,
IL 60204, (312) 866-2553.

THE SOUND OF THE PROFESSIONALS ...WORLDWIDE
Circle (41) on Reply Carci



Selecting power amplifiers
By William Isenberg*

One of the more important deci-
sions in the design of a large radio or
TV monitoring system is what type of
power amplifier to use. No matter
what size installation is being consid-
ered, the choice of units is broad
enough to satisfy any requirement.
From on -air monitors to cart produc-
tion or ENG editing rooms, it is impor-
tant to have enough clean power for
the monitor loudspeakers.

Look at the hardware
Check the input connections. They

should be tip -ring -sleeve or XLR, as
this allows a balanced input. Either a
differential or transformer input is ac-
ceptable, but an unbalanced input is
an open invitation to hum and buzz.
With video monitors around, buzz can

Isenberg is circuit design consultant to Sound &
Video Contractor magazine (an Intertec publication).
He operates an independent consulting firm in La
Canada, CA.

be a real problem. Output connectors
will most likely be the dual binding
posts often seen on test equipment.

Some things are more fundamental
than wiring details. Inspect the
mechanical construction and heat
sink area. Removal of heat in a
crowded rack is not easy. Count the
number of output transistors and
make sure they are in metal cases, in-
stead of plastic. All of these things
contribute to the unit's reliability. A
conservative unit may cost more at
the beginning, but broadcast applica-
tions demand many years of con-
tinuous service without unexpected
problems. Any failure that requires
removal of the unit from the rack is
one too many. The object is to remain
productive.

Take the lid off and check the com-
ponents inside. Amplifier circuits
operate by making a high -power copy
of the incoming signal. The entire unit
is a servo system, which duplicates in-
coming commands as best it can. No
amplifier can deliver more than its

power supply can provide. An ampli-
fier with a lightweight power supply
will suffer from what amounts to a
fuel starvation. Look for a good-sized
power transformer and filter capaci-
tors of at least 10,000Mf per channel.

Check the specifications
There are several ways to estimate

the reserve capacity available from a
power amplifier unit. A comparison
of the 40 power output rating to the 80
rating is one method. If the unit is con-
servative, the 40 figure will be almost
double the 811 value. The current
capacity of such a unit is obviously
much greater than that of an amplifier
where the ratings are almost the same.
The current flows from the power
supply through the output circuit and
into the load. If either one cannot
deliver the goods on demand, the
system performance will suffer.

Also, examine the 40 distortion
specification. If it is much higher than
that for 80, this is an indication that

The Aphex Broadcast Aural Exciter
It Excites Ears...Not RF!

Whether you broadcast TV, AM or FM... mono
or stereo...network feeds, music or talk ...the
Aural Exciter- will "open up" your sound and
give it greater apparent frequency and dynamic
range. . in short, more excitement.

The psychoacoustic effect of the Aural Exciter
will also improve the intelligibility of your broad-
casts. And, if you're broadcasting AM, FM or TV
stereo, it will even give your audience an
enhanced stereo image!

All this with none of the listener fatigue that

can be caused by other signal processing.
Every listener will appreciate the difference the
Aural Exciter~ makes whether they are listening to
you on a TV with a 3" speaker, a low quality walk -
around, car radio or a sophisticated stereo system.

For detailed brochures on the Broadcast
Aural Exciter and the highly acclaimed
Compellor,- plus the name of your Aphex dealer,
call 1 (800) 76-APHEX in the continental U.S.,
1 (818) 765-2212 in Southern California or
1 (415) 459-3186 in Northern California.

PIPVIE LIMIT 1.1101.11.110.11it11110.1 MMMMMMM

u"mimaiammasr 21111ima!R mwei.
Aphex Systems Limited
13340 Saticoy St., North Hollywood, CA 91605
(818) 765-2212 TWX: 910-321-5762

Aural Exciter and Compellor are registered trademarks
of Aphex Systems Ltd., North Hollywood, CA o 1984 Aphex Systems Ltd.
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What's going on
at ADDA?

We're celebrating our 7th
Anniversary as a pioneer in digital
video processing by launching the
next generation TBC/Synchronizer
and Digital Still Store systems
...extending the benefits of ADDA
technology to an even broader
range of applications in
broadcasting and informational
video production with greater
flexibility and at lower costs.

That's what we call "Affordable
Excellence."

A SMALLER
"INFINITE WINDOW!"

Using new CAD/CAM capabilities
our engineers developed the VW 3
...the smaller, more powerful
successor to our popular VW series
of TBC/Synchcronizers. (A tough
act to follow; almost 2000 VW is
and VW 2s are still at work
throughout broadcasting and video
production.) The VW 3 was
introduced at the SMPTE
Conference in late Summer.

VW 3 TBC/Synchronizer

AC 20A Dual -Channel
TBC/Synchronizer with
Digital Effects

At NAB last Spring, we introduced
the AC 20A Dual Channel
TBC/Synchronizer with digital
effects transitions...the practical
way to move up to professional AlB
roll editing. To date over 1000
units have been shipped.

Also at NAB, we demonstrated the
next -generation ADDA still store,
the ESP II.

Interfacing with a number of
standard disk drives, the dual -
channel ESP II combines high
signal transparency and modular
convenience for cost-conscious
graphics generation and
conventional still storage and
retrieval.. ,plus digital effects
transitions.

III IIIMMEN -

tom
ESP II Dual -Channel
Digital Still Store System

Otilhatti MI6
tAllbitill NON

NON

ESP II Single -Channel
Digital Still Store System

A significant contribution to still
store technology, ESP II extended
this versatile tool to users with
smaller budgets.

CHOICES IN
MODULAR STILL STORE

Then, at Video Expo in New York,
we introduced the single -channel
version of ESP II which takes
advantage of smaller disk units and
can be upgraded to dual -channel
operation with no cost penalty
thanks to our unique approach to
modular architecture.

Of course, the ADDA ESP -C
remains the top -of -the -line still
store system for professional
applications; over 350 ESP systems
form the backbone of still
production and storage throughout
the industry.

AFFORDABLE EXCELLENCE
...WORLDWIDE
In England at the International
Broadcasting Conference, we
unveiled our first entry into the

Circle (43) on Reply Card

world of PAL...the AC 21P Dual
Channel TBC/Synchronizer with
expanded Digital Effects.

Patterned after the AC 20 concept
in NTSC, but engineered from the
ground up to demanding PAL
standards, the AC 21P offers a
number of exciting features of
interest to international
broadcasters.

The AC 21P is manufactured by
ADDA IRELAND for European
distribution.

wasionamort:

0

AC 2 IP Modular PAL
Dual -Channel TBC/Synchronizer
with Digital Mixing Effects

THE GROWING ADDA FAMILY

This year Control Video became a
part of ADDA, with their complete
line of advanced videotape editors
...such as the Lightfinger series
...sequencers, time code control
and automation systems.

With complementary products,
engineering and marketing
outlook, ADDA and Control Video
will have exciting news in the
months to come.

ADDA Corporation...pioneer in
digital video engineering...does it
again!

Affcrdable Excellence

AMA CEMPUFIATION

130 Knowles Drive, Los Gatos, CA 95030
(408) 379-1500 TWX 910-590-8009

October 1984 Broadcast Engineering 85

For more information visit the CONVERGENCE Booth at SMPTE
Circle (44) on Reply Card



-,-,

HERE'S it IN YOUR EYE
In any monitor, especially a near -field types response will vary

from a 2 tt (wall/ soffit) to a 4 It (free field/console) environment.
The better the performance, the more noticeable the phenomenon.

In our case, with more than 20 international patents so far, this field
select switch was absolutely necessary.

So that you could have the same flat response in either field or
both fields.

These are Point Source reference monitors. Coaxial, and time
compensation adjusted in a true concentric design. Stereo imaging the
way it happens in nature.

They also take lots of power without distortion or complaint.
They are stunning.

Audition the Near -Field Point Source Reference Monitors. From
Fostex. RM-765 (61/2" woofer) and RM-780 (8" woofer). Both with
patented RP Technology. For flat response in both 2 n and 4 lt
environments.

FOSTEX RP TECHNOLOGY

RM765 RM 780

Fostex
Pro Sound Division

FOSTEX CORPORATION OF AMERICA
15431 Blackburn Avenue, Norwalk, CA 90650 (213) 921-1112

the published specifications. Distor-
tion will increase somewhat with a 40
load.

Take a power reading when the
amplifier is on the verge of clipping,
and recheck the ac line voltage as you
do. If the power supply is up to the
job, the power at 4SZ will be about dou-
ble the 851 reading.

If one channel works well, check the
total capacity of the power supply by
driving both channels at once. Unless
the power supply is adequately sized,
the 4S/ output will probably be less
with both channels driven. Try
monitoring the dc voltage on the filter
capacitors. Check the ac power line
voltage if the dc voltage shows a
significant change. Beware of skimpy
ac power cords. 18 -gauge is probably
too small.

To check power bandwidth, in-
crease the frequency at 1dB less than
full power. When the distortion
reaches 1% (or - 40dB) note the fre-
quency and divide it by 20kHz. The
result is the IHF slew factor. For a
power bandwidth of 60kHz, the slew
factor will be 3.

Check for interference
Many broadcast locations have a

high RF field because the transmitter
is on site, and loudspeaker wiring
makes a better antenna than you
think. RF coming into the output will
not be eliminated by using an input
transformer. The transformer should
remove the hum and buzz, however.
The loudspeaker wiring should be
shielded as a last resort.

Safety considerations
Most of the foregoing discussion

concerns performance and reliability.
Safety cannot be ignored, and this is
where some otherwise excellent units
fall flat. Take a look at the rear panel
for a sticker indicating UL or LA city
labs safety approval. (In Canada, it is
CSA.) To ignore this seemingly trivial
point is asking for trouble. If there is a
fire, all sorts of people who know
nothing about broadcasting or sound
systems will show up wanting money
or blood. Perhaps both. Play it safe.
No matter what anyone tells you
about approvals they would like to
have, or what they have applied for,
look for the stickers. No stickers, no
sale.

Having uncertified equipment on
the premises means that employees
are being asked to perform their
duties in an unsafe workplace. OSHA
will not be amused, so don't take
chances. 1:1-4111

Editors note.
Additional information on audio power amplifier

systems can be found in the March 1984 issue of
Broadcast Engineering. See the articles, "Multiway
Audio Amplification," by William C. Cheney, and
"Selecting a Monitor Amplifier," by Bruce Bartlett.
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Stereo TV is the one to watch.
Flash. Stereo TV is the hot

topic at the 1984 Consumer Elec-
tronics Show in Chicago.

Flash. Every major TV set man-
ufacturer plans to put multichannel
units on the street by 1985.

Flash. NBC announces The To-
night Show and Friday Night Vid-
eos will soon be recorded in stereo.

Flash. ABC tests bilingual
broadcasts of The Fall Guy in
Spanish markets; ratings soar.

Flash. NEC introduces VHF
and UHF transmitters with full
stereo sound.

In 1977.

NEC

We signed on seven
years ago.

Stereo TV may be hot, but it's
nothing new at NEC.

You see, we prototyped it way
back in 1969. And signed on with
our first multichannel transmitter
in 1977.

And since then, we've installed
more than 100 stereo TV transmit-
ters in Japan and Australia. With
the same proven technology found
in more than 1,400 NEC transmit-
ters around the world.

So now, as America moves into
stereo, NEC stands ready to offer
you this exciting new technology.

Tested. Tenured. And fine-tuned.

Stereo TV nans-
mitters. Right now.
From NEC

Stereo TV is just a matter of
when. So what can you do now?

Well, you could buy unproven
technology. And pray that you don't
pay for trial and error. Sooner and
later.

Or, you can call NEC toll -free at
1-800-323-6656. We have a full line
of multichannel transmitters, with
single output powers up to 35 kW,
that we'd love to show you.

You see, we're the one to watch
in stereo television. Because we
already have been for
seven years.

IMAGINE WHAT WE'LL DO FOR YOU

NEC America, Inc., Broadcast Equipment Division, 130 Martin Lane, Elk Grove Village, IL 60007, in Illinois 312-640-3792. 650-8416
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WHILE
EVERYONE ELSE

HAS BEEN
PROMOTING A
FORMAT, SONY

HAS
PERFECTING A

SYSTEM.

BEEN

Over the last three years, Sony's rivals in the combination
camera/recorder arena have spent considerable time inven-
ting wonderful things to say about their new formats. But ap-
parently, they've overlooked inventing many wonderful new
products to go along with these formats.

Sony has taken a different course.
In 1982, Sony introduced Betacam'' and the BVW-10 play-

back unit. An evolutionary system that didn't force stations to
abandon their existing 3/e and 1" equipment.

Then, in 1983, Sony expanded the system with the three -
tube Betacam, the BVW-40 edit/recorder, and the world's first
battery -operated 1/2" field playback unit.

And this year at NAB, Sony announced a major break-
through in cart machine technology with Betacart.- A system

Sony Broadcast Products Company, 1600 Queen Anne Rd., Teaneck, NJ 07668. ©1984 Sony Corp. of America. Betacam, Betacart and Newsmaker are trademarks and Sony a registered trademark of Sony Corp.



that demonstrated the Betacam format's strength beyond the
newsroom, beyond the studio, and beyond field production

At the same time, Sony also unveiled the world's lightest
camera/recorder, the BVW-2 Newsmaker.'And a prototype
coder/decoder system that will make it possible for Betacam to
be transmitted by microwave.

Each of these products is the result of Sony's dedication to

VIOIOCASSETTE RECORDER
BVW-40

the needs of the ENG and EFP industry. Work which has earned
the Betacam format widespread acceptance by television sta-
tions and production companies around the world.

Which only makes sense. After all, in this business you
don't win sales on the merits of your
arguments. You win them on the merits SON Y
of your products. Broadcast



By Jerry Whitaker, radio editor

This article is the second in a series
dealing with the effects of ac power
disturbances on broadcast equipment.
Engineers at radio and TV stations are
faced today with a situation in which
the equipment they are using is becom-
ing increasingly sensitive to transient
overvoltages, while the quality of the
utility company ac feed (in most areas
of the country) is declining. This series
of articles seeks to give engineers the
information they need to identify areas
of the broadcast plant that need protec-
tion, and define in general terms the
types of protection equipment current-
ly available.

Part 1 of this series, in the September
BE, discussed the scope of the problem.

The effects
of ac line
disturbances

This month's article looks at the causes
of transient disturbances. Next month's
article will deal with the effects of tran-
sient overvoltages on discrete com-
ponents commonly used in broadcast
systems.

Transient overvoltages come in a
wide variety of forms, from a wide
variety of sources. They can, however,
be broken down into two basic
categories: those generated through
natural occurrences and those
generated through the use of equip-
ment, either on -site or elsewhere.

Natural phenomenon consists main-
ly of lighting and wind storms, in-
cluding tornados. The lightning effect
can be compared to that of a
capacitor (Figure 1). A charged cloud

LIGHTNING EFFECTS:
Peak current 100kA
Energy 5000 joules (wattseconds)
Frequency 10Hz to 40kHz
Field (0 1 ml. 70V/m
Rise time 0.5se to lOss

I
NEGATIVE TERMINAL

AR
DIELECTRIC

POSITIVE TERMINAL

CHARGED STORM CLOUD

REDUCED
DIELECTRIC
SPACING

STEPPED LEADER

RETURN STROKE

ANTENNA TOWERS

EARTH OPPOSITELY CHARGED
AREA BELOW STORM CLOUD

Figure 1. The lightning effect and how it can be compared to a more familiar
mechanism, such as the capacitor principle. Shown also are the parameters of a
typical lightning strike.

above the earth will create an op-
positely charged area below it of about
the same size and shape. When the
voltage difference is sufficient to
break down the dielectric (air), the two
"plates" of the "capacitor" will arc over
and neutralize their respective
charges. If the dielectric spacing is
reduced, as in the case of a conductive
steel structure (such as a transmitting
tower), the arc -over will occur at a
lower than "normal" potential, and
will then travel through the conduc-
tive structure.

A typical lightning strike consists of
a stepped leader that progresses
toward the ground at a velocity that
may exceed 50m/µs. When sufficient
potential difference between the cloud
and the ground exists, arcs move from
the ground to the leader column, com-
pleting the ionized column from cloud
to ground. A fast and bright return
stroke will then move upward along
the leader column at about one-third
the speed of light. Peak currents from
such a lightning strike can exceed 100
kiloamps, with a total charge as high
as 100 coulomb. (A coulomb, ab-
breviated as C, is the unit of electrical
charge that is transferred each second
by an electric current of one ampere.
It is approximately equal to 6.24 x 1018
electrons.)

The lightning effect can also occur
between charged clouds, with current
movement between clouds creating a
corresponding earth current. This
earth current can induce significant
voltages in conductors buried in -line
with the charge movement. The wind
storm effect can induce voltages in
above or below ground conductors
due to the rapid changes in the elec-
trical potential of the atmosphere that
are present during such occurrences.

It is, thus, unnecessary for atmos-
pheric charge energy to actually strike
a conductor of concern, such as a
transmitting tower or utility company
pole. In many cases, significant
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PERFECT TIMING!
Anytime your video and

audio signals go into our
synchronizers, they come out
in perfect time. It makes for a
difference your viewers can't see!

Start with the Tek 110-S for
transparency no other frame
synchronizer can match. Our
high noise immunity genlock cir-
cuitry and adaptive clamping
ensure the 110-S will track noisy
signals longer and at the same
time minimize streaking in the
picture.

Add optional four -field mem-
ory and you get accurate color
framing with no decoder artifacts

or 140 ns picture shifts. Your
picture is virtually camera clear.

Now! You can include time
base correction for heterodyne
color VTRs in your 110-S pack-
age. This option features auto
VTR signal recognition and
infinite window correction range.
It provides time base correction
without feedback to the VTR.
Ideal for remote location feeds.

The new Tek 118 -AS Audio
Synchronizer works in tandem
with the 110-S to eliminate lip
sync errors. The 118 -AS solves
the audio -to -video problems
introduced by four -field memory

video synchronizers and other
large -memory digital devices.
The 118 -AS features automatic
and manual delay correction,
wide dynamic range and low
distortion. And with 18 -bit float-
ing point code and 93.75 kHz
sampling, the 118 -AS sets the
same high performance stan-
dards as the 110-S

Don't settle for less than per-
fect tiniing! Call your Tektronix
Television Sales Engineer for a
demonstration today. Or call Tek
toll -free at 1-800-547-1512 for
complete details. (In Oregon,
1-800-452-1877.)

10.1ctronDc-

Copyright c 1984 Tektronix. Inc. All rights reserved TVG-001
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voltage transients can be generated
solely by induction.

Cloud -to -cloud charge movements
will generate horizontally polarized
radiation and cloud -to -ground
discharges will generate vertically
polarized radiation. Field strengths
exceeding 70V/m can be induced in
conductors a mile or so from a large
strike.

The major induced man-made tran-
sient is electromagnetic pulse radia-
tion. Radiation from high -power
broadcast transmitters will induce
voltages into nearby lines and struc-
tures, but these are insignificant when
compared to the radiation resulting
from an electromagnetic pulse (EMP).
Further, because of the constant
nature of broadcast radiation, it does
not fit the transient definition.

An EMP is the result of an intense
release of electromagnetic waves that
follows a nuclear explosion (Figure 2).
The amount of damaging energy is a
function of the altitude of detonation
and size of the device. A low altitude
or surface burst would generate a
strong EMP covering a few thousand
square kilometers.

However, the effects of this radia-
tion would be meaningless, because
the blast would have already
destroyed most structures in the area.
A high -altitude burst, on the other
hand, presents a real threat to all types
of communication systems. Such an
explosion would generate an EMP
with a radius of more than 1000
kilometers-a large fraction of the
United States.

The amplitude and polarization of
the field produced by a high -altitude
detonation would depend on the
altitude of the burst, the yield of the

device and the orientation of the burst
with respect to the receiving point.
This EMP field creates a short but in-
tense broadband radio frequency
pulse with significant energy up to
100MHz. The electric field of this
pulse can be greater than 50,000 V/m,
with a rise time measured in the tens
of nanoseconds.

Lightning and other natural occur-
rences cause problems many times,
not because they strike the broad-
casting site, but because they strike
part of the utility company system and
are brought into the station via the
power lines. Likewise, damage that
could result from EMP radiation
would be most severe to equipment
connected to the primary power
source, because it is generally the
most exposed part of the transmitting
system.

The utility power distribution
system can couple transient over -
voltages into a customer's load
through induction or direct charge in-
jection. As stated earlier, a lighting

strike a mile away from a 12kV line
can create an electromagnetic field
with a strength of as much as 70V/m.
Given a sufficiently long line, substan-
tial voltages can be coupled to the
primary power system without a
direct hit. Likewise, the field created
by EMP radiation can be coupled to
the primary power line, but in this
case at a much higher voltage
(50kV/m).

Given the layout of many parts of
the utility company power system-
long exposed lines over mountain tops
and the like-the possibility of a direct
lightning strike to one or more legs of
the system is a distinct possibility.
Lightning is a point charge -injection
process, with pulses moving away
from the point of injection.

The amount of total energy (voltage
and current) and the rise and decay
times of that energy seen at the load as
a result of a lighting strike is a func-
tion of the distance between the strike
and the load and the physical
characteristics of the power distribu-

C-1

-- ---1

0
AC LINE
INPUT

TRANFORMER
OUTPUT

VOLTAGE

Figure 3

C-3

4- POINT "A" (turn -on transient)

Id& AMI
POINT "B" (oscillation)

!

POINT "C" (turn -oil transient).....

HIGH ALTITUDE
NUCLEAR BLAST

EMP RADIATION

ANTENNA TOWER

Figure 2

EMP EFFECTS:

Far field intensity
Frequency
Rise time

50kVim
10Hz to 100MHz
20ns

UTILITY LINES

Figure 2. The EMP effect and how it can
induce damaging voltages onto utility
company lines and antenna structures.
The expected parameters of an EMP are
also shown.

Figure 3. The causes of inductor turn -on
and turn-off spikes. The waveforms are
exaggerated to illustrate the transient
effects. C-1, C-2 and C-3 are stray
capacitances that form a divider net-
work between the primary and second-
ary, causing the turn -on spike shown at
point A. The oscillation shown at point B
is caused by the interaction of the induc-
tance of the secondary (L-1) and C-3. The
spike shown at point C is the result of
power interruption to the transformer
primary, which causes the collapsing
lines of flux to couple a high -voltage
transient into the secondary circuit.
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Auto
centering

Auto -black Presettable Black
balance gain boost stretch

Two color
white balance
with memory

Can the PanasoniCAK-30 stand head to head with
the bestselling broadcast camera in the world?

You bet it can. In fact, when you
compare picture quality, automatic
features and price, you'll discover
the Panasonic AK -30 is far and away
your best bet.

Compare pictures. You'll notice
the AK -30 produces a superrefined
video image. The kind of image
broadcasters love to see. But that's
not surprising with these kinds of
specifications: Horizontal resolution
is 650 lines center. S/N is a very quiet
62dB ( - 6dB gain), the highest ratio
in the industry. Digital registration is
0.05%, 0.1% and 0.25%. And
illumination is a mere 24 lux at f1.4
( +18dB gain).

This high level of performance is

achieved with a unique combination
of image -enhancing circuitry and
high -focus -field Plumbicon* tubes.

You'll also appreciate the AK -30's
automatic circuits. Like auto -white
balance with memory for setting
2 color temperatures. Presettable
black stretcher. Auto -black balance,
and a knee circuit for variable
dynamic range. Together, they let
you customize the image you're
shooting for.

Still, the AK -30 has plenty more
going for it. Consider its dual out-
puts. One works with standard
NTSC. The other lets you set new
standards because it's compatible
with component recording. That

Circle (54) on Reply Card

Color negative
picture circuit
for telecine use

SCH phase
adjust

Digital
registration
with memory

means you can use it as part of our
famous M -format Recam system.

The Panasonic AK -30. Compare it
to the world's bestselling broadcast
camera. And see why it stands out
far ahead. uvr

Philips
oar !ro\ yci sat ernreecrla trademarkutes of

For more information call your
nearest Panasonic regional office:
Northeast: (201) 348-7336
Midwest: (312) 981-4826
Southeast: (404) 925-6835
Southwest: (214) 257-0763
West: (714) 895-7200
In Canada call: (416) 624-5010

Panasonic
Industrial Company
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tion system (wire size, number and
sharpness of bends, types of
transformers, types of insulators,
lighting suppressors). Any direct hit
on a 12kV feeder line will generate a
damaging spike to any unprotected
load.

Equipment -caused occurrences
Transients in the utility power

system are the result of the basic
nature of alternating current. A sudden
change in an electrical circuit will
cause a transient voltage to be
generated due to the stored energy

contained in the circuit inductances
(L) and capacitances (C). The size and
duration of the transient is dependent
on the values of L and C and the
waveform applied.

A large step-down transformer, the
building block of a power system,
makes an effective transient
waveform generator when energized
or de -energized. As illustrated in
Figure 3, the stray capacitances and
inductances of the secondary can
generate a brief oscillating transient of
up to twice the peak secondary
voltage when the transformer is

Stop using bad tape.
Reduce tape dropouts.
Improve video quality.
The RTI Videotape Evaluator/
Cleaner finds control track and
other physical damage that make
a tape useless. It can even print
out exact damage locations.
You'll know instantly which tapes
shouldn't be used.

It eliminates up to 70% of
temporary tape dropouts. Good
tapes will look even better.

It also eliminates frequent head
clogging by reducing tape -borne
dirt and loose oxide.

O
O

VIDEO
PRODUCTS

COMPANY

A Subsidiary of Research Technology Inlernational

Protect your tapes, your
recorders and your reputation.

This machine will pay for itself in
tape costs alone. For detailed
information, write or call us toll free
at 800/323-7520.*

Models
available for
U-Matic, VHS
or Beta.

4700 Chase Ave., Lincolnwood, IL 60646
Illinois, Alaska, Hawaii or outside the U.S.A.,
call 312/677-3000

See Us at SMPTE Booths 104.106

Circle (53) on Reply Card

energized. The length of this oscilla-
tion is determined by the values of L
and C in the circuit.

The second problem encountered
when energizing a step-down
transformer is that the load is looking
into a capacitive divider from the
secondary into the primary. If the
inter -winding capacitance is high and
the load capacitance is low, a spike of
as much as the full primary voltage
can be induced onto the secondary,
and thus the load. This spike does not
carry much energy, because of its
short duration, but sensitive equip-
ment on the load side could be damag-
ed upon re -application of power to a
utility company pole transformer, for
example, as would occur after a
power outage.

De -energizing a large power
transformer can also cause high
voltage spikes to be generated. Unless
switched off at or near the zero -
crossing, interrupting the current to
the primary windings of a transformer
will cause the collapsing magnetic
lines of flux in the core to couple a
high voltage transient into the secon-
dary circuit. If a low impedance
discharge path is not present, this
spike will be impressed upon the load.

Transients in excess of 10 times the
normal secondary voltage have been
observed when this type of switching
occurs. Such spikes can have damag-
ing results to equipment on-line. For
example, the transient produced by in-
terrupting the magnetizing current to
a 150kVA transformer can measure 9
joules (watts -seconds).

Whether these turn -on, turn-off tran-
sients would cause any damage
depends on the size of the transformer
involved and the sensitivity of the
equipment connected to the
transformer output.

Various utility fault conditions can
also result in the generation of poten-
tially damaging overvoltage tran-
sients. For example, the occurrence of
a fault somewhere in the utility com-
pany local power distribution system
will cause a substantial increase in
current in the step-down transformer
at the local area distribution sub-
station. When a fuse located near the
fault opens the circuit, the excess
stored energy in the magnetic lines of
flux of the transformer will cause a
large oscillating spike to be injected
into the system.

Routine load switching by the utility
will have a similar effect. These tran-
sient voltages can be quite frequent
and, in some instances, damaging to
equipment rectifier stacks, capacitors
and transformers. Figure 4 shows that
utility company switching transients
are independent of power system
voltage ratings.
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It carries the features that
are a cut above the competition.

7Q and Q sends

3/L 4, R

°L, *3..r 41k.

t r r t P

Tape returns 1-8

nag throw 'driers

Peak indicator. solo, mute, sub button

It carries a price that's a cut below.

At Soundcraft, the tradition of build- . . . -- --, -- -- nal operating level, the Series 200 at
ing mixing consoles like no one else . +4dB ccnforms to industry standards
can, continues. when interfacing with VTR's and

The Series 200 represents a corn- multi -tracks, for post production and
plete redefinition of what you can a variety. of other demanding profes-
expect from a four buss mixer. And sional applications. Additional
where you can expect to use it. Pos- sound improvements include a
production editing, video sweeten- 1kHz oscillator for external align-
ing, club installations or on location. ments, electronically balanced mic
So revolutionary that it is suited to and line inputs and long throw faders.
more applications than any other portable system. As with all Soundcraft consoles, the Series 200
And perhaps most impressive, it's priced to suit the is distinguished by 4 band EQ's so
tightest budget. musical it sets the industry on its ear. However, for

Available in an 8 input rack mount or 16 and 24 all the sonic breakthroughs, there is one sound
channel sizes, it is as versatile as you are talented. you'll be pleased not to hear. Contamination
When used in 8 track recording, the separate moni- caused by distortion and limited headroom. And,
tor section allows you to monitor all 8 returns indi- an outboard power supply eliminates any trans-
vidually in creating your mix. With 4 auxiliary sends former hum.
(2 pre and 2 post) it has twice the capacity of corn- Offering features like these that are a cut above
parable consoles making it ideal for small clubs, PA other mixers, for a price that's a cut below, might
and broadcast requirements. sound amazing to our competition. To our custom -

Unlike semi -pro mixers that have a -10dB nominal ers it sounds unmistakably like Soundcraft.

Soundcraft Electronics Canada, Inc.
1444 Hymus Blvd.
Dorval, Quebec, H9P 1J6
514) 685-1610 Telex: 05-822582

Soundcraft
Soundcraft Electronics

1517 20th Street, Santa Monica, CA 90404
(213) 453-4591 Telex 664-923

Soundcraft Electronics Limited
5-8 Great Sutton Street,

London, EC1VOBX, England
Telephone: 01-251 3631. Telex: 21198
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SAW devices
with

mass appeal.
Now you can enjoy all the

benefits of acoustic wave tech-
nology at the lowest possible
price, thanks to the mass produc-
tion capabilities of Signal Tech-
nology Ltd., our sister company
in Swindon, England. Their fully
automated production facility
includes 100% computer testing
and special assembly equipment
that can produce up to 2,000
finished devices per hour (that's
one device every two seconds).

Available from Andersen

These devices are distrib-
uted in the U.S. and Canada by
Andersen Laboratories. We have
SAW devices for all international
broadcasting standards at
common IF frequencies, as well
as low band VHF filters. Many
devices are available from stock.
Just call Don Lowcavage at
(203) 242-0761.

® ANDERSEN
LABORATORIES
Andersen Laboratories, Inc.1280 Blue Hills Avenue,
Bloomfield, Cr 06002. Telephone (203) 242-0761/
TWX 710-425-2390.
Andersen SAW products are available in the United
Kingdom and Europe through our sister company,
Signal Technology Ltd., Swindon, Wiltshire, UK.
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Figure 4. The relationship (computed
and measured) between utility company
system voltage and switching transient
peaks. The switching transients are
plotted as a function of normal
operating voltage for three values of the
transient tail time to half -potential. It
can be seen that there is no direct linear
increase in spike amplitude as the
system voltage is increased. (Data based
on Switzerland power quality study by L.
Regez, Landis & Gyr., Zug, Switzerland.)

Figure 5. The mechanics of contact
bounce. The waveforms are exaggerated
to illustrate the transient effects. The
modulating effect of the ac line voltage
is not shown for clarity.
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Figure 5

VOLTAGE
ACROSS
SWITCH

CONTACTS

ARC -OVER POINTS

CONTACTS FULLY SEPARATED
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These principles are the basis for
several other commonly experienced
disturbances such as switch arcing
and relay transients.

Spikes generated by contact bounce
occur not only because of physical
bouncing upon closing or opening,
but also because of arcing between
contacts resulting from transients
generated by de -energizing an induc-
tive load. The principle is illustrated
in Figure 5. When current is inter-
rupted to an inductor, the magnetic
lines of flux will try to maintain
themselves by charging stray
capacitances. The current will
oscillate in the inductance and
capacitance at a high frequency and if
sufficiently high voltages are
generated, an arc will jump the con-
tacts after they have opened, clearing
the oscillating current.

As the contacts separate further, the
process is repeated until the voltage
generated by the collapsing lines of
flux is no longer sufficient to jump the
widening gap of the contacts. This
voltage may then look for another
discharge path, such as inter -winding
arcing (unlikely) or other components
in parallel with the inductor.

Contact arcing can also occur when
an inductor is switched on, if the con-
tacts bounce open after first closing.

Telephone system transients
Overvoltages on telephone loops

and data lines can generally be traced
to the 60Hz power system and
lighting. Faults, crossed lines and bad
grounding can cause energy to be in-
jected into or coupled onto telco cir-
cuits from utility company power
lines when the cables share common
poles or routing paths. Direct light-
ning hits to telco lines will generate
huge spikes on the low level audio or
data circuits.

Buried phone company cables are
also subject to damaging transients,
because charge movements in the
earth resulting from lightning dis-
charges and cloud -to -cloud activity
can induce voltages in the shield
material, and thus to the lines them-
selves. EMP radiation can penetrate a
buried telco line in a similar manner.

Lightning or other transient cur-
rents usually travel along a telephone
cable shield until dissipated, either
through ground connections (in the
case of pole -mounted cables) or
through cable -to -earth arc-overs (in
the case of buried cables). This activi-
ty usually does not cause damage to
the shield material itself, but it can in-
duce transient voltages on the internal
conductors of the cable, which may be
harmful to central office equipment or
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HGX Pro 1/2" Videocassettes.
Differences you can see, hear. And retain.

At last, tape performance
impervious to the whims of weather
and the rigors of editing. Harnessing
new tape technology, Maxell brings
ENG dramatic improvements you can
see, hear and retain.

 Smaller, more densely
packed Epitaxial- oxide

Molecular Fusion Binder
for a stronger, cleaner bond

New base film
with Improved

dimensional
stability

Molecular Fusion Binder

Friction -balanced backcoating

The Epitaxial" contribution:
higher video, brighter chroma.
A new, smaller oxide achieves
unprecedented packing density.
Expect enhanced signal-to-noise.
Better definition. And extended
replays without signal loss.

Molecular Fusion Binder:
longer life bonding
for truer -to -life performance.
A bond immune to time, temperature
or mechanical stress. With no need
of plasticizers, so none can creep
to the surface. Anticipate far fewer
dropouts, less clogging and extended
tape and head life.

New base, binder, backcoating.
Better support for the signal.
No static. No noise. No dust.
The molecular -fused backcoating
assures diminished mechanical and
magnetic noise. And optimum running
smoothness, even in high heat.

A shell made to the industry's
toughest standards.
Ours. The transport is quiet, jam -proof.
The housing immune to temperature
extremes.

From open reel tapes to a complete
'ine of KCS/KCA U-Matics, audio and
VHS/Beta cassettes, we're getting
quality down to a science. And in your
hands, our science turns to art.

HGX Pro 1/2" Videocassettes
in Beta and VHS.

maxell
Maxell Corporation of America, 60 Oxford Drive, Moonachie, N.J. 07074
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end -user devices and systems.
The characteristics or the spike that

can appear at the end of a telco cable
is dependent on the distance from the
disturbance to the measuring point,
the type of cable used (including the
jacket thickness, shielding material
and thickness, and internal conductor
wire size) and the amplitude and
waveform of the lightning current in
the cable shield. The current -
generated potential along the cable
shield is capacitively coupled to the
internal cable pairs, and so the wave-

form of the transient voltage observed
at the measuring point will closely
resemble the waveform of the light-
ning current. The induced spike will
propogate as a traveling wave in both
directions along the cable from the
point of injection or region of induc-
tion.

The oldest and most common pro-
tection component used in telephone
company systems is the carbon block
spark -gap device. This component,
however, can often exhibit a wide
variation in spark -over voltage poten-

When you cover
the action from
the source...

the source
for mobile studios
should be
Gerstenslager.
In a van or trailer, your most modern, best equipped studio could be
your Gerstenslager. It all starts when you tell us what you need. The job
to be done. Then we'll work with your engineers and principal equip-
ment suppliers. Develop the plans. Detail placement of every piece of
equipment, generators, wiring, climate control, consoles. Exactly
as you want it. Then, build the unit from the frame up. A studio on
wheels that is actually a dependable broadcasting station comparable
to conventional studio systems.

How we do it with examples of work we have done for others
is included in this brochure. It's yours for the asking. Write or
call: (216) 262-2015.
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tial and can have a relatively short
product life. For this reason, secon-
dary protection for user equipment is
suggested, particularly in the case of
data or control loops.

Carrier storage
Although the carrier storage

phenomenon is rarely a source of
serious transient disturbances, its ef-
fects should be considered in any
critical equipment.

When a silicon diode switches from
the forward conduction mode to the
reverse blocking state, the presence of
stored carriers at the device junction
can prevent an immediate cessation of
current flow. These stored carriers
have the effect of permitting current
to flow in the reverse direction during
a brief portion of the ac cycle.

The carrier storage current is
limited only by the external voltage
and circuit design. This current flow
is brief in duration, as carriers are
rapidly removed from the junction,
both by internal recombination and
the sweeping effects of the reverse
current. This removal of carriers
causes the diode to revert to its block-
ing condition, and the sudden cessa-
tion of what can be a large reverse cur-
rent may cause damaging voltage
transients in the circuit if there is ap-
preciable system inductance and if
spike suppression has not been in-
cluded.

The reverse current due to carrier
storage is usually not excessive in nor-
mal operation of power rectifier cir-
cuits, and does not in itself constitute
a hazard, especially at ac power line
frequencies. The carrier storage effect
can, however, lead to complications
in certain switching arrangements.

For example, current will tend to
"free -wheel" through the diodes after
the supply voltage has been removed
in an inductive circuit until the
stored energy has been dissipated. If
the supply voltage should be reapplied
while this free -wheeling process is
under way, some of the diodes in the
circuit will be required to conduct in a
forward direction, but others will be
required to block.

While the latter diodes are recover-
ing from the carrier storage free-
wheeling current, a short-circuit ef-
fect will be seen by the source, caus-
ing potentially damaging surge cur-
rents to flow.

Bibliography
Defense Civil Preparedness Agency, EMP Protection
for AM Radio Stations. Publication TR-61-C, May 1972.
Defense Civil Preparedness Agency, EMP and Electric
Power Systems. Publication TR-61-D, July 1973.
General Electric MOV Varistor Data and Applications
Manual. General Electric Company, Auburn, NY.
Reference Data for Radio Engineers. Sixth Edition.
Howard W. Sams.
Technical reports LEA -9-1, LEA -0-10 and LEA -0-8,
Sante Fe Springs, CA: Lightning Elimination
Associates.
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CM challenges
the imagination

with...2 Independent or Interactive Channels of
Hundreds of Fonts...and Millions of Colors...

and Automatic Keystroke Sequencing...and
"Unlimited" Roll & Crawl...and Pop -On Animation

...and Fade. Matte & Key ...and Full Studio Timing
...the possibilities are endless.

08 QUANTAFONT` Face-Loadable
Teleproduction Graphic Titling System.

a decade of commitment

Quanta Corporation  2440 So. Progress Drive, Salt Lake City, Utah 84119  1801) 974-0992 TWX 910.925-5684
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Continued from page 94
Today's applications of imaging will

be considered during the Friday
morning session with information
regarding the 1984 Olympic Games,
the political conventions, the space
shuttle and IMAX in outer space. Dur-
ing the afternoon, a panel discussion

will forecast "Future Applications of
Electronic Technology."

Luncheon/banquet
The schedule calls for the annual

Awards Luncheon to he held at the
Sheraton Centre on Tuesday, Oct. 30.
Those desiring to attend the annual

banquet will need to be at the Hilton
on Wednesday evening, Oct. 31.
Tickets for both functions may be ar-
ranged in advance or at the registra-
tion area, which will be at the Flikton.
Regular registration will begin at noon
Sunday, Oct. 28, and will continue un-
til 5 pm.

Spaces for 126th SMPTE Tech-
nical Conference and Equipment
Exhibit were sold out by Aug. 14,
leaving a waiting list of manufac-
turers.

The following list includes ex-
hibitors as of Aug. 31. The hotel
where the company is exhibiting,
either the New York Hilton (H) or
the Sheraton Centre (S), is desig-
nated.

Using the reader service num-
bers will provide information from
the companies on the products
they will exhibit. For information
on Cinema Products, contact the
company directly at 2037 Granville
Ave., Los Angeles, CA 90025.

ADC Magnetic Controls (S) . (301)
ADM Technology (S) (302)
AF Associates (H) (303)
Abekas Video Systems (S) . . (304)
Adams -Smith (S) (305)
ADDA (H) (306)
Agfa-Gevaert (H) (307)
Amperex Electronics (H) (308)
Ampex (H) (309)
Amtel Systems (H) (310)
Angenieux (H) (311)
Anton/Bauer (H) (312)
Anvil Cases (S) (313)
Arriflex (H) (314)
Asaca/Shibasoku (H) (315)
Audico (S) (316)
Audio Master Recording

Films (H) (317)
Aurora Systems (S) (318)
Autocue (S) (319)
Belden Communications (H) (320)
Robert Bosch (H) (321)
CMX/Orrox (322)
Calzone Case (S) (323)
Camera Mart (H) (324)
Canon USA (H) (325)
Dwight Cavendish (S) (326)
Central Dynamics (S) (327)
Centro (S) (328)
Century Precision

Optics (H) (329)
Cetec Vega (H) (330)
Chyron (H) (331)
Cine 60 (H) (332)
Cine Pro (H) (333)
Cinema Products (H) (---)
Cinematography

Electronics (S) (334)
Cipher Digital (H) (335)
Coherent

Communications (H) (336)
Colortran (S) (337)
Comprehensive Video

Supply (H) (338)

Corporate Comm.
Consultants (H) (339)

Control Video (H) (340)
Convergence (S) (341)
Crosspoint Latch (H) ..... (342)
Desisti Lighting/Desmar (S) . (343)
Digital Services (H) (344)
Digital Video Systems (H) . . (345)
Digivision (H) (346)
Dolby Laboratories (H) (347)
Dubner Computer

Systems (S) (348)
EECO (S) (349)
EEV (H) (350)
Eastman Kodak (S) (351)
ECHOIab (S) (352)
Electronic Applications (H) (353)
Euro Equipment Service (S) . . (354)
For -A (H) (355)
Fortel (H) (356)
Frezzolini Electronics (S) . . (357)
Fuji Photo Film USA (H) (358)
Fujinon (H) (359)
G&M Power Products (S) . . (360)
Alan Gordon Enterprises (H) . (361)
Grass Valley Group (H) (362)
Grumman Aerospace (S) . . (363)
HEDCO (S) (364)
HM Electronics (S) (365)
Harris Broadcast Group (H) . . (366)
Harrison Systems (S) (367)
Hazeltine (H) (368)
Karl Heitz (S) (369)
Hitachi Denshi America (H) . . (370)
ICM Video (H) (371)
Ikegami Electronics USA (H) . (372)
Image Video (S) (373)
JVC (S) (374)
K&H Products (H) (375)
LTM (H) (376)
Lake Systems (H) (377)
Leitch Video (S) (378)
Lenco Electronics Div (H) . . . (379)
Lexicon (H) (380)
Lipsner-Smith (H) (381)
Listec TV Equipment (H) . (382)
Lowel-Light

Manufacturing (H) (383)
3M (H) (384)
M/A-COM (S) (385)
MCl/Quantel (H) (386)
Magna -Tech Electronic (H) (387)
Matthews Studio

Equipment (H) (388)
Merlin Engineering Works (H) (389)
Micron Audio Products (S) . (390)
Microtime (H) (391)
Midwest (S) (392)
Minolta (H) (393)
Mitchell Camera (H) (394)
Mole -Richardson (H) (395)
Motorola C&E (S) (396)

NEC America (H) (397)

Nagra Magnetic
Recorders (H) (398)

Neumade Products (S) (399)
Rupert Neve (H) (400)
NISUS Video (S) (401)
North American Philips

Lighting (H) (402)
Nova Systems (S) (403)
Nurad (H) (404)
Osram Sales (H) (405)
Otari (S) (406)
Oxberry Div/Richmark

Camera (H) (407)
Paltex (H) (408)
Panasonic Industrial (H) (409)
Perrott Engineering

Labs (S) (410)
Philips Television

Systems (H) (411)
Plastic Reel of

America (H) (412)
Q -TV (S) (413)
Quanta (S) (414)
Quante (S) (415)
RCA Broadcast

Systems (H) (416)
RTS Systems (H) (417)
Rank Cintel (S) (418)
Research Technology

(H) (419)
Rohde & Schwarz Sales (H) . . (420)
Rosco Laboratories (S) (421)
Sachtler (H) (422)
Schneider (H) (423)
Sennheiser Electronic (H) . . . (424)
SESCOM (H) (425)
Shintron (S) (426)
Sigma Electronics (S) (427)
Skotel (S) (428)
Solid State Logic (S) (429)
Sony Broadcast (H) (430)
Sound Technology (S) (431)
Soundcraft Electronics (S). . . (432)
Stage Lighting

Distributors (S) (433)
Steenbeck (H) (434)
Strand Century (S) (435)
Studer Revox America (S) . (436)
Swintek Enterprises (H) (437)
Sylvania Lighting (H) (438)
Tektronix (H) (439)
Telescript (S) (440)
Television Eqpt.

Associates (H) (441)
Tentel (H) (442)
Thomson-CSF (S) (443)
Tiffen Manufacturing (H) . . . (444)
Union Connector (H) (445)
URSA MAJOR (S) (446)
Videotek (H) (447)
Winsted (S) (448)
Zellan Enterprises (H) (449)
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Is AM Stereo ready to move up?
Market -place decisions
notwithstanding, the recent
introduction of receivers able to
decode signals from any of the four
systems in use today makes it
easier for broadcasters to move
ahead with AM Stereo plans.
Which system is #1?
The PMX (Magnavox) System was
first selected by the FCC to be the
Industry Standard for AM Stereo.
We established the system's
viability during the 1979 NAB Show.

The politically -inspired
"market -place" decision hasn't
affected the technical performance
of the PMX System one bit.

Hearing is believing.
With the PMX System, AM Stereo
music sounds like FM Stereo
music. So it makes for higher
listener appeal and better
numbers: For audience and the
bottom line.
The Winning Combination
Our Type 302A Exciter, developed
for the PMX System, and our new
Type PMX-SM I AM Stereo
Modulation Monitor give you a
superior package for AM Stereo
broadcasting.

We've built a world-wide
reputation for high -quality AM
transmitters that offer unmatched

on -air reliability with complete
transparency.

Ultimately, the day-to-day
operation of your AM Stereo
System will depend upon
equipment and service.
We stand on our track record of
providing the best of both.
If you're considering AM Stereo, or
if you just want more facts, give us
a call. You can't lose.

Continental Electronics Mfg. Co.
PO Box 270879 Dallas, Texas 75227.
Phone: (214) 381-7161

1983 Continental Electronics Mfg. Co /5452
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How to get
the best of a

TOMCAT' . . . without
upsetting the kitty.



When performance comes first, the
TOMCAT has become the paws -down, #1
choice for more #1 stations. Over 2,000
TOMCATS in those stations are proof that
radio broadcasters are willing to invest their
money where it can return the most on their
sound.

Because TOMCAT isn't cheap (excellence
never is), a lot of broadcasters who have
wanted to upgrade their station's sound have
been stuck: they've either had to get by with
their existing tired, clunky and funky -
sounding machines or compromise and settle
for buying someone else's.

Now that's really bothered us TOMCAT -
makers.

So, we've come up with a solution: the
new Micromax: the best of a TOMCAT,
without the pain of it's price.

tape pressure and remarkably rapid starts and
stops. Center -supported by a floating ball
bearing race, the pinchroller self -aligns to
prevent tape skew.

2

Q

0.43 TRACK

ack NAB standard forn-at

.080 MACKWIDTH

The 1/4 tr

IdI
wide -

Nearly twice as much track width with
Maxtrax. The bottom line is better sound.

MICROMAX IS MORE
THE ELECTRONICS ARETHAN THE HIGH-TECH

LOOK JUST AS IMPRESSIVE.

Micromax's sleek, high-tech front panel
only hints at the technology behind it. Our
exclusive wide -track Maxtrax® stereo heads
come standard because they give you more
tape signal and less tape noise. If your tape
library is 1/4 track (NAB standard), no
problem - we've got an optional set of
playback heads to get you over the hump
until you can take advantage of our better -
sounding MAXTRAX format. Naturally, the
heads are fully adjustable and mounted in
beefy, precision cast assemblies. The
cartridge guides guarantee accurate,
repeatable positioning. The deckplate is thick
aluminum alloy, precision milled and
surfaced.

The D.C. controlled capstan runs in sealed
microfine bearings, and is driven by a servo/
belt system developed from computer disk
drives. The result is superb wow & flutter
specs. The conventional pinchroller solenoid
was eliminated (and thus the damaging heat)
and replaced with a simple D.C. servo/motor
that assures optimum, adjustable capstan -to -

With Micromax you've got lots of head-
room, better transient response, a wide
frequency response, and + 24 dBm active,
balanced program outputs. We've even
designed in super -fast, low -noise CMOS
control logic.

Micromax has the standard three auxiliary
cue tones and a high-speed recue (22.5 ips!).
You can set a replay lockout, and assign a
machine number to the front panel LED
display (which also doubles as the power
indicator).

IT SOUNDS AS GOOD AS

BUILT FOR THE REAL
RADIO WORLD

If the above isn't enough, then maybe you
should know that there isn't a machine
around that's easier to keep running (even
our own TOMCAT). All of the electronics
are on three accessible boards and the
elegantly simple mechanics couldn't be easier
to get to for routine inspection and mainte-
nance. Micromax is totally RFI-immune, and
consumes only 7 watts, running! Because the
attractive case doesn't require any ventilation
slots and screens, there's less dust to worry
about. The compact design lets you have two
across in only 31/2" of rack space (playback
version, the Recorder is coming soon). Of
course, Micromax is pin -for -pin compatible
with our TOMCAT.

The Cartcue splice finder/eraser. The fast 30
ips speed and better depth of erasure gives
new life to old carts.

IT LOOKS FOR THOSE WHO CAN'T
WAIT.The sound of Micromax isn't something

that can be described with specs though: you
have to hear it to appreciate it -a red-hot,
crystal clear top -end, a fat, punchy low -end.
Micromax can instantly put much better
sound on -air for you. Now! Regardless of
your station's choice of carts.

Lots of technology and performance secured to a rugged, compact chassis -built to take
abuse.

If you've skipped ahead to find out the
price - fine: $1,445.00. FOB Carlsbad,
California where it's entirely manufactured.
Now go back and read about everything that
you get - that is, if you're not too busy
fixing a broken cart machine.

Give us a call now at 800-874-2172. In
California, call 619-438-3911.

Ask us for the brochures on TOMCAT
too. When you decide to get a few new
Micromax reproducers there just might be
enough scratch left in the kitty to get the
best recorder.

Pacific Recorders & Engineering Corp.
2070 Las Palmas Drive
Carlsbad, California 92008
Telex: 181777

The Choice for More #1 Stations.

® Maxtrax is a trademark of PR&E, Inc. ©1984 Pacific Recorders & Engineering



Field report:

Islatron
transient
suppressor
By Jerry Whitaker, radio editor*

A variety of methods are available to
broadcasters wishing to eliminate the
threat posed by transient overvoltage
conditions. Protection may be in the
form of discrete devices, such as the
varistor, or ac processing equipment,
available from several sources. The
discrete device method of surge sup-
pression is much less expensive than
the systems approach, but the level of
protection is lower as well.

One of the more impressive tran-
sient elimination systems available to
broadcasters today is the Islatron,
manufactured by Control Concepts,
Binghamton, NY. The Islatron, pic-
tured in Figure 1, is available in stan-

Figure 1. The Islatron is available in a wide range of voltage and current ratings.
Shown are a 400A, 3 -phase model (left) and a 1200A, 3 -phase unit.

dard current ratings up to a maximum
of 2000A and voltage ratings from
120V to 480V. The system comes in
single, split -phase and 3 -phase
models.

System operation
The Islatron is an active filter device

that "tracks" the input power line
voltage and then "triggers" itself into
action when a deviation of more than
± 2V from an ideal sine wave is de-
tected. The response time is essential-
ly instantaneous-less than lOns. The
device, because of its tracking feature,
prevents ringing at the output regard-
less of the transient present at the in-

put to the unit. This stability is main-
tained from zero load through full
load. Specifications for the Islatron
are shown in Figure 2.

Although the patented design of the
Islatron is closely guarded, Figure 3
shows the basic idea of the system. A
solid-state sensing circuit monitors
the incoming ac voltage and, if no
deviations greater than ± 2V from an
ideal sine wave are detected, the pro-
tection system is inactive. The
reference signal for this function is ob-

Note:
This article was written while Whitaker was chief

engineer at KRED-AM and KPDJ-FM, Eureka, CA.

Specifications
General Description:
A solid state, active tracking voltage suppressor which protects
against lightning induced voltages, transients, spikes, short-term
outages and noise on incoming AC lines to functional equipment.

Standard Voltage Inputs:
105-130V RMS
208-240V RMS
440-480V RMS

Load Current:
Single and three phase thru 2000A.
Power Line Frequency:
50-60 Hz.
(May be modified to other frequencies, currents and voltages, to your
specifications.)
Preset Switch Level: ±2V
Response Time:
Continuous monitoring for faster than 10 nanosecond response.
Suppression Performance:
Destructive or spurious transients, present at any point on the input
sine wave of the AC power line, are clamped to within several volts,

both above and below the instantaneous value of a filtered input
sinusoid. For example, a six joules 5000V spike (peak -to -peak) is sup-
pressed to 10, (peak -to -peak). The above is accompanied with
minimal power line loss.

Transient Reduction:
Minimum of 40 db, from the midband audio range through 50 MHz.
The active filter improves the quality of the input line. Attenuation is
greater than 50 db to IEEE surge withstand capability test No.
472-1974 and IEEE 587-80.

Regulation:
Better than 1% from no load through full load.

Leakage
Leakage to case less than 50 microamperes. Voltage isolation to case
5000V RMS.
Operating Temperature Range:
-40° to 85°C
Reliability/Test Criteria:
Each ISLATRON unit is 300% tested at an input energy level of one
joule for approximately 1000 strikes, superimposed at the peak of the
input sinusoid at main power line distribution impedance.

Figure 2. The basic Islatron transient suppressor system specifications.
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Videotek, in only 10 years, has emerged as an industry leader
on the strength of quality products, competitive pricing, and
an unprecedented record of delivery and customer service.
The Studio 13 is the latest example of this Progress by Design,
incorporating more features and a higher level of quality
than any color monitor in its class.

Line Select and 1H/2H Mode highlight the
1984 refinements to the ever -popular TSM-5A
Waveform Monitor and VSM-5A Vectorscope.

As we enter our second decade, our commit-
ment to offer the best products, prices, delivery,
and service remains an uncompromised goal. VIDEOTEK

INC

75M 5A
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1111.111.,*

TENTCPC.
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125 North York Street, Pottstown, PA 19464, (215) 327-2292, TWX: 710-653-0125/9625 North 2Ist Drive, Phoenix. AZ 85021. (602) 997-7523. TWX: 910-951-0621

copyright 1984-Videotek. Inc. See Us At SMPTE Booth 171 & 172
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AC INPUT 0 - SERIES ELEMENT 0 Ar OUTPUT

Figure 3. The Islatron system block
diagram, showing the major com-
ponent/function sections.

AC INPUT 0

LOW PASS
REFERENCE
FILTER

CONTROL
OUTPUTS

A A

PURE 80Hz
SINUSOID

CONTROL
LOGIC

ENERGY
STORAGE
AND
SHUNT
ELEMENTS

SENSE INPUT

,;PnUNDO

OAC OUTPUT

0 GROUND

Shot Box
Control Panel

1111

1111111

DSS-11
Control Panel

The DSS-11 is the world's only digital still store with the quality
and resolution required for broadcasting applications priced under
$40,000. Although the DSS-1 l's compact modular design is ideal for
06 vans, an on -board Winchester disk drive provides 160 megabytes
of storage for up to 1,000 fields. It can also be simultaneously inter-
faced with up to seven additional disk drives. Superb stills reproduction
is guaranteed by the CC-SPF system. And the fast access time of 0.35
sec even for frames makes the DSS-11 perfect for either studio or OB
applications. Call NTI America for a free demonstration. The DSS-11:
the most cost-effective digital still storage on the market.

NTI America, Inc.
1680 North Vine Street, Los Angeles, California 90028

R Phone: (213) 462-8945 Telex: 215468

Inquiries from sales representative are invited.
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TRANSIENT
OVERVOLTAGE - OVERSHOOT

60Hz WAVE

UNDERSHOOT

Figure 4. The iceberg effect of many
transient disturbances.

tained through a lowpass filter that
analyzes the incoming sine wave to
produce a high -quality 60Hz sinusoid
for reference. Upon detection of an
out -of -tolerance disturbance, the
series reactance increases in value and
the shunt element decreases in reac-
tance as needed to attenuate the tran-
sient. The storage element of the
Islatron restores the sinusoid "notch"
caused by many surges. This "iceberg"
effect is illustrated in Figure 4.

Incoming spikes (or noise) can oc-
cur at any point on the sine wave and
these disturbances typically occur
both above and below the sinusoid
trace. For the sake of simplicity, we
will refer to these excursions as over-
shoot and undershoot. The overshoot
portion of the transient is absorbed
through the use of the series and shunt
elements described above. The under-
shoot, on the other hand, corresponds
to a brief outage that can be, in some
instances, as damaging to on-line
equipment as the overshoot. The
storage element in the Islatron pro-
vides energy to fill in this hole in the
sine wave. Protection against over-
shoot or undershoot is equally effec-
tive at any point in the ac wave.

Because of the tracking ability of the
Islatron, the absolute magnitude of the
ac line voltage is not critical to the per-
formance of the system. Three stan-
dard voltage ranges are used when
specifying a unit. For example, the
208Vac to 240Vac model will accept
voltages anywhere within a wide win-
dow from 180Vac to 270Vac with no
degradation in performance.

Occasionally at a broadcast plant in-
stallation, protection is needed not on-
ly from the utility company ac feed,
but from in-house electrical equip-
ment as well. In such cases, the
Islatron can be installed in reverse to
protect the ac power distribution
system in the plant from noise or tran-
sients that may be coming from a par-
ticular piece of machinery or equip-
ment. Such noise -generating devices
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ONE LESS
ALLIGATOR

The Broadcast Engineer works with time -line
responsibilities few of us will ever experience.
He knows that equipment problems can wreck
production schedules.

That's why tl-e Otari
BII audio mahine is
so widely used for
broadcast, news edit-
ing, and prod/action.

Three speed operation,
front panel record calibra- iiiie

tions, a microprocessor
controlled tape counter
with LED display, and variable speed control,
coupled with "bulletproof' reliability and high
level product support all add up to one less
alligator snapping at your heels. From Otari:
The Technology You Can Trust.

Contact your nearest Otari dealer for a
demonstration, or call Otari Corporation,
2 Davis Drive, Belmont, CA 94002
(415) 592-8311 Telex: 910-376-4890

WO°
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could be heating or cooling systems,
or large motors used for elevators or
other functions.

For maximum protection from tran-
sient overvoltages, suppression equip-
ment should be installed physically as
close as possible to the equipment re-
quiring protection. Figure 5 shows a
typical installation. The main sup-
pressor on the ac service entrance
protects all of the studio and transmit-
ting equipment, but because the
business computer is located some
distance away from the 3 -phase pro-
tection device, a second, dedicated
unit, is installed between the local ac
outlet and the computer.

Low -current Islatron units are en-
cased in sealed, high -strength
phenolic boxes. High -current or multi-
phase systems are contained in
NEMA-12 or NEMA-4 hinged enclo-

sures. Special mounting arrange-
ments can be ordered, if needed, for
unique or existing switch gear.

Performance testing
One of the problems with any surge

suppression device or system is the
difficulty faced by the user in testing
its performance on -site with realistic
waveforms. Transients are virtually
impossible to predict, and equally dif-
ficult to see on a standard oscilloscope.

One solution to this problem is the
Islatron Transient Generator unit, the
TS -III. The TS -III provides a simple
method of generating periodic spikes
that can be used to evaluate the effec-
tiveness of transient and noise -
suppression filters. The unit can also
be used to feed transients into the
power distribution system at line im-
pedance for observation. (During a

test such as this, all transient -sensitive
equipment on the line would, natural-
ly, be disconnected.)

Figure 6 shows a typical spike
generated by the TS -III. It is approxi-
mately 800V peak -to -peak and 30µs
wide. This pulse is designed to be
similar in nature to transients typical-
ly generated by SCR controllers, con-
tractor load switching and large
motor mode changes.

The TS -III pulse is superimposed on
the ac incoming power line and syn-
chronized to it, thus allowing easy
observation on an oscilloscope. The
pulse can be positioned at the 90°
point on the sine wave, as shown in
Figure 6, or at a lower potential at
135° into the cycle, as shown in
Figure 7. The TS -III has a switchable
protection function, which will pre-
vent transients generated by the unit

0 TO TRANSMITTER

3 -PHASE BREAKER

O ISLATRON

PROTECTOR

AND

DISTRIBUTION
 TO STUDIOS

PANEL
O

MAIN BREAKER
TO PLUGS AND LIGHTS

ti 300 -FOOT AC RUN

120vac

1 PHASE

15amp

ISLATRON

TO BUSINESS
COMPUTER

Note: Except where specified, the oscilloscope photo
scale = 135V per division. One cycle of 60Hz ac is shown.
The 60Hz applied voltage = 120 V RMS (339V P -P).

Figure 6. The output waveform of the TS -III test set. The spike
is approximately 800V P -P and is positioned just past the 90°
point in the ac wave.

Figure 5. Installation considerations for surge -suppression
equipment. Sensitive load equipment separated from a ser-
vice entrance protector may require a dedicated suppressor.

Figure 7. An optional output waveform from the TS -III
generator. The spike is about 575V P -P and is positioned at
the 135° point in the sine wave.
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Count EMMETM in as the new criteria for
excellence in computer assisted editing con-
trol. At EECO, we've wed the newest tech-
nology with the best of the past and the
foresight of the future. We've combined new
levels in creative expression with the flexibil-
ity of list management. And added a price
that makes others "high-priced."

Our concept: go with the best. Search out
and bring together the best qualified develop-
ment team. Each one in the forefront of
editing expertise. Rely on their first hand
knowledge, listen to their many years of edit-
ing experience, let them pick and choose the
best features from a multitude of familiar
editing systems and leave the door open to
the state-of-the-art. But don't stop there, add
input from a large cross section of profes-
sional editors.

Hand this talented team a clean sheet of
paper. Let them design the best of all possi-
ble worlds-and you have EMME, the EECO
Multi -Machine Editing System.

The secret to our solution is a selection
of creative workstations to match your crea-
tive style. From the Independent Creative
Workstation with its familiar dedicated key-
board to the Cinemagraphic Creative Work-

station allowing editing totally with pictures
and sound, EMME is a rare pairing of
sophistication and simplicity.

Count EMME in for the speed of a totally
active system and the complete list manage-
ment of large data base editing systems.
Videotape and film editors alike will be at
ease with its computer control of any mix of
up to nine professional 1", 3/4", and 1/2"
VTR's or multitrack ATR's and a production
switcher.

Since 1967, when we introduced the first
time code editing system, our quality prod-
ucts have been top performers in editing
studios. Over thirty years of financial stabil-
ity support our full line of computer editing
systems and peripherals.

For additional information or the name of
your nearest EECO Authorized Distributor,
call (714) 835-6000 Ext. 419. EECO Incorpo-
rated, 1601 E. Chestnut Ave., P.O. Box 659,
Santa Ana, CA 92702-0659.

EECCI®
Computer Controls for Video Production
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 TO SCOPE

Figure 8. Block diagram of the TS -III
transient generator test unit.

I SCOPE INPUT SELECT

INPUT OUTPUT

UNIT
UNDER TEST

INPUT TRANSIENT
GENERATOR RESISTIVE LOAD

Anvil protects
the best.
The best video equipment. The
finest musical instruments. The
most sensitive computer systems.
No matter what it is. If it's worth
protecting, Anvil does it best.

That's because Anvil knows
cases. From their custom-made,
high -impact cases to their shock -
absorbent, vibration -resistant,
hand -sculptured interiors. Every
hinge, handle and corner. Inside
and out. No detail's too small
when it comes to protecting your
investment.

That's why, after more than 30
years, Anvil remains the standard
for an industry in which "good
enough" isn't. An industry where
a small mistake can cost a small
fortune.

So, if it's worth anything to you,
protect it with Anvil. Don't trust
anyone but number one.

ANVIL CASES, INC., 4128 TEMPLE CITY BLVD., ROSEMEAD, CA 91770 (818) 575-8614
VISIT THE ANVIL EXHIBIT AT THE SMPTE SHOW Booth #768

Oct. 30 - Nov. 2, 1984 at the New York Hilton

from entering the ac power line and
possibly damaging sensitive equip-
ment nearby. For tests of transient
suppression at actual line impedance,
the protection function is switched
out and the performance of suppres-
sion circuits is viewed on an oscillo-
scope under real -world conditions.
Again, this mode must be used with
care, because unprotected on-line
equipment can be damaged by the
high -voltage spikes generated by the
TS -III.

An output post on the transient
generator is used for connection to the
input of an oscilloscope. This terminal
is switchable between the input and
output, as shown in Figure 8.

Islatron performance
I have long had an interest in tran-

sient suppression equipment, and
Control Concepts last year gave me
the opportunity to run a 15A Islatron
and TS -III generator through their
paces at KRED-AM and KPDJ-FM.

The test setup used for the evalua-
tion is shown in Figure 9. A Variac
was placed between the transient
generator output and the Islatron sup-
pressor input in order to check the
unit's capability of tracking input
voltages within its rated range of
105Vac to 130Vac. The oscilloscope
input was arranged to be switchable,
as shown, for before -after com-
parisons. A switchable inductive load
was used to check operation of the
unit with a light or heavy load. The
test setup was metered as shown in
the diagram.

The test results are compiled in
Figure 10. Voltages were increased in
5V steps from the low -rated value to
the high -limit. At each voltage,
Islatron performance was checked
with both a light and heavy load.

The test results were impressive. As
shown in Figure 10, the unit tracked
the input voltage tightly with no
degradation in transient suppression
performance over the rated input
range.

The current draw of the load had no
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IRIS II media compatibility

Two simultaneous users
with dual channel capability

Search -by -description and
electronic list building
with one button recall

Interface with
Control Data Corporation's

disk drives

Broadcast quality
signal processing

Wipes and dissolves via
keyboard or Mini -Controller

Who just introduced a
new, compact, high quality
Still Store for under $50K?

If you can't quite justify (or haven't the
space for) Harris' industry -standard IRIS lJ
II, but you need multiple user capability,
optional graphics, media storage expan-
dability, and broadcast quality stills, the ;

new IRIS C is for you.
The IRIS C will also process

non -synchronous video inputs, give you RGB inputs/outputs, and time, base
correct, all in a package smaller than a 1 inch VTR.
So for more information, contact:
Harris Studio Division,
Harris Video Systems Operation,
1255 East Argues Avenue, Sunnyvale, CA 94086
(408) 737-2100 TELEX 4992172

"Soft Keys" on the Mini -Controller
allow full IRIS operation from

a 5"x6" keypad.

Harris Corporation, 1984

For great effects add the IRIS Composition System.

For your information,
our name is Harris.

M I-Lau:11=1m
Circle (67) on Reply Card



"I NEEDED A REALLY SPECIAL CUSTOM CASE
AND CALZONE CAME THROUGH FOR ME:"

This may seem like utter nonsense, but we really can custom -build
any kind of flight case for your next location shoot. And we
work fast. Our super -tough Escort and Convoy cases feature Calzone's
patented Double -Angle construction to give your most expensive
and fragile equipment the best protection available today. More of
today's production companies, radio/TV/film
crews and sound contractors depend on
Calzone to make sure their gear arrives at
the job in perfect working order.

225 Black Rock Avenue, Bridgeport, CT 06605 1(800) 243-5152
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THE SOURCE
For all your equipment needs

 AKG  Amperex  Ampex
 Atlas  Audiopok

 AudioTechnica  Belden
 Broadcast Electronics
 CAL  CSI  Crown

 Cablewave Systems  DBX
 Deltalab  Electro-Voice  EXR

 Fidelipac  Inovonics
 Jompro-Cetec  JBL  Leader
Instruments  Lexicon  3-M

 Morti  Micro-Trok  Nortronics
Orbon Associates  Otori  Phelps Dodge  Revox  Russco

Shure  Sola  Stoco  Stanton  Surcom  Tapco
 Technics  Telex  Urei  VIF and many more.

Call us for fast shipments alr
ft

a
1111.11111.1\

from stock

Telex 51-4733 ELECTREX MIA

ELECTREX COMPANY.
18680 N E 2nd Avenue, Miami. Rondo 33179

appreciable effect on the transient
suppression ability of the Islatron,
with no output waveform changes
detected between the high current
load (10A) and the low current load
(1mA). Because the Islatron incor-
porates a series element as part of
the spike removal circuit, I checked
for voltage drop across the unit with
the 10A load connected. A loss of less
than 0.5V was measured, small
enough to be insignificant in most ap-
plications.

Dumping a large inductive load on-
to the output of the Islatron caused no
noticeable downward bounce at the
ac output voltage. Removal of the
same load from the unit occurred
without any upward bounce of the
output voltage.

Figure 11 shows the output wave-
form of the Islatron. Deviations from
an ideal sine wave are within 12V P -P,
despite the 800V P -P input spike.
Figure 12 shows the waveform ex-
panded to provide a better look at the
output. Note that there is virtually no
overshoot or ringing on the trace. The
two bumps in the waveform at about
45° and 135° are not the result of the
Islatron or spike generator unit. They
are, instead, present on the ac line in
the KRED-KPDJ engineering shop.
Figure 13 shows the unprocessed ac
waveform at the test bench, and the
deviation from an ideal waveform can
be seen.

Comparison tests
To determine how the Islatron com-

pares with other commonly used
methods of transient suppression, I

checked four different types of
devices with the TS -III transient gen-
erator. Figure 14 shows the 800V in-
put spike applied to a common isola-
tion transformer. As the scope photo
shows, the output transient is greater
than the input transient. One of the
new high-performance isolation
transformers specifically designed to
remove noise and spikes from the ac
line would have certainly performed
better than the general purpose device
used in this test -one not intended for
transient or noise -suppression ap-
plications. On the basis of this meas-
urement, however, engineers should
be cautioned against using just any
transformer for isolation if transient
suppression of some sort is not pro-
vided on the primary and secondary
of the device.

Figure 15 shows the TS -III 800V in-
put spike applied to a general-purpose
RFI filter assembly. As the scope
photo shows, there is almost no at-
tenuation of the pulse. The RFI filter
may have performed better if the in-
put spike rise time had been different,
but because the transient generator
test set gives only a single output rise
time, this was not examined.
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TM

.4 triumph of engineering
forethought and attention to detail.

The WESTAR is a 24 mixing bus, in -line, dual
path, multi -function recording/post-produc-
tion console featuring:
 A modular frame - assembled to 20, 28,

36, 44, 52 or more inputs, and easily
expandabie

$

Plug- n interchangeable preamplifiers -
differential or transformer, with single or
dual inputs.

 A choice of plug-in interchangeable
equalizers -4 -band, switched frequen-
cies; 4 -band, fully parametric; or 10 -band
graphic EQ.

 A plug-in VCA card, with choice of VCA.
 An interchangeable fader system -

audio fader, VCA fader, or an automated
fader using the Q1 W. Intelligent Digital
Fader module.

WESTAR - world class, yet affordable; the
techno ogy of tomorrow can be yours today.

clucacil egg's 117 Westrex
INTERNATIONAL HEADQUARTERS
11929 Vcse Street, North Hollywood, CA 91605 U.S.A
Telephore 818 764-1516 Telex: 662446

QUAD EIGHT/WESTREX LTD.
Unit 1, Fairway Drive, Greenford, MIDDX U86 8FW U.K.
Telephone: (01i 578-0957 Telex: 923003
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Involved in

POST
PRODUCT310INIT
Then you shout
Know abou

Our 1231 Downstream
Keyer which can give your

video swiitcher all the
keying capability you

need for today's
complex video editing

I Up to 6 Simultaneous Keys
I Post Production Editor

Interface
I Analog Type Key Bordering
I Key Masking
I Key Mix In and Out
i Program Fade to Black

1231

1111111111111
it Y

612

Our 612 Post Production
Audio Mixer which will give

you all the capability
and flexibility you need
to edit audio the same

way you now edit video.
And in stereo too!

Post Production Editor
Interface
AFV Capability
12 Inputs
Auto Transitions
Dual Channel

GRAHAM-PATTEN
SYSTEMS, INC.

ay Box 1960, Grass Valley, CA 95945

01, [916] 273-8412

AC INPUT

SCOPE SELECT

INPUT 1 OUTPUT

INPUT 2

VOLTS

UNIT
UNDER TEST

TO SCOPE

INDUCTIVE
LOAD LOAD

INCREASE

TRANSIENT
GENERATOR

RESISTIVE LOAD

Figure 9. The test setup used for Islatron performance measurements.

High current = 10A Low current = 1ma

VOLTAGE CURRENT INPUT OUTPUT SCOPE PIX NOTES

105
LOW 800V P -P 12V P -P 11

HIGH 800V P -P 12V P -P 11

110
LOW 800V P -P 12V P -P 11

HIGH 800V P -P 12V P -P 11

115
LOW 800V P -P 12V P -P 11

HIGH 800V P -P 12V P -P 11

120
LOW 800V P -P 12V P -P 11

HIGH 800V P -P 12V P -P 11

125
LOW 800V P -P 12V P -P 11

HIGH 800V P -P 12V P -P 11

130
LOW 800V P -P 12V P -P 11

HIGH 800V P -P 12V P -P 11

THE INPUT COLUMN REFERS TO THE AMPLITUDE OF THE INPUT TRANSIENT.
THE OUTPUT COLUMN REFERS TO THE AMPLITUDE OF THE TRANS ENT AFTER PROCESSING
BY THE ISLATRON. TEST RESULTS ARE FOR A 120Vac. 15A ISLATRON UNIT.
Figure 10. The test results on the Islatron transient suppressor.

Figure 11. The output waveform of the Islatron under the ap-
plication of an 800V P -P input spike. Note that the transient
disturbance is virtually impossible to detect.
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1..01( 65

same color temperature and intensity.
Once the PM5539 matches all your

monitors, you'll see all the difference
in the world. The PM5539 is the quanti-
tative way to eliminate the qualitative
"calibrated eye -ball."

For nationwide sales and service
information call 800-631-7172, except
in Hawaii, Alaska and New Jersey. In
New Jersey call collect (201) 529-3800,
or write Philips Test & Measuring
Instruments, Inc., 85 McKee Drive,
Mahwah, NJ 07430.

At last, a practical solution to the
age-old problem of color balancing
your picture monitors-the PM5539
color analyzer.

Working directly off the screen with
three color -sensitive photodiodes, the
PM5539 gives you quick and easy
readings of the three primary colors-
separately or simultaneously-referred
to a previously -set white standard.

This means that in a matter of
minutes every color monitor you need
to watch can be set up to have the

C APT ION

Color temperature
should normally be adjusted at

both high and low light levels. Balance of the three

primary colors
should t-ack at the "grey" levels in

between. To facilitate "grey scale tracking," the

PM5539 has a wide sersitivity
range (1 tc 300

NIT'S full scale TRANS 6.1
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Figure 12. An expanded view of the output waveform of the
Islatron under the application of the 800V P -P test spike.
Note the freedom from ringing, overshoot or undershoot.
(Scale = 50V/division.)

The most promising of the four
discrete devices checked in the com-
parison tests was a General Electric
MOV varistor. Figure 16 shows the
performance of the varistor under the
application of an 800V P -P transient.
The device clips the level at about
200% of the applied steady-state
voltage. Although this level of protec-
tion may not be sufficient to prevent
disallowed states in logic equipment

Figure 13. The unprocessed ac line voltage at the KRED-
KPDJ engineering shop test bench.

or overloads in sensitive systems, it
would probably prevent damage to
equipment on-line if a moderate -level
transient occurred. This conclusion
assumes that most power supplies in
broadcast equipment are designed for
long-term operation at about 50% of
their maximum capability.

Although the MOV varistor per-
forms well by many standards, note

the undershoot that occurs in the
waveform. Varistors clip on max-
imum amplitude, without regard to
the position of the spike on the
sinusoid.

Low -value (0.1µF or so) capacitors
are sometimes used for transient pro-
tection in broadcast equipment,
generally across the power input ter-
minals. Figure 17 shows the attenua-
tion gained with a 0.25AF capacitor

Affordable Random Access Video Cart Systems

Component
Switching
and
Processing

otor° Modified 3/4"
U-Matic Players with

Y-C/DOC outputs or 1/2" Type M with
YIQ outputs are switched through
our vertical interval Matrix
Switcher into a
component
TBC.
Automatic
Directory
Reading
Cassettes are
loaded randomly into any empty
deck. They rewind automatically to
the head and the directory, contain-
ing a 4 -digit reel ID number with
precise start and finish times of each
segment according to their location
with reference to SMPTE time code is
read into memory. The status indi-
cating ID found and VTR
location is displayed on
the terminal.
Send for Brochure
Lake Systems Corporation,
55 Chapel Street, Newton,
MA 02160 617/244-6881

MRS MINS SECS FRAMES

CO Cla 12 15.

CO Lake Systems Corp 1983

"b
3 PECANS PLY SNI

Cost effective, modular, and expandable

Any Thpe Format
Choose from 1" Type C, 3/4" U-Matic,
1/2" Type M, or any combination.

1000
EVENTS

Or more with 68K
Multi -Event

Program-
mer and
Disc Drive.

The computer identifies, searches
out, and activates tape segments to
be cued and aired in the order
scheduled.

Lease Plans Available

LAKE SYSTEMS CORPORATION

Prices Start at $89,900
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DOLBY
NOISE REDUCTION
FOR THE 1980'S

0\1221B for
Sony BVH
1000;1100

CN 2.34 for
Sony BVH 2000

CN2'26 for
An -pot
VP3-2

Dolby noise reduction is keeping pace with today's demand for
high -quality sound - everywhere. With the introduction of such
products as plug-in modules for VTRs and the SP multi -track
unit, it is easier than ever before to protect all your irreplaceable
audio tracks from hiss, hum, and print -through. From broad-
casting to music recording, from video sweetening to motion
picture dubbing, Dolby A -type NR reliably continues to fulfill
its original promise: effective noise reduction combined with
complete signal integrity.

Dolby Laboratories Inc., 731 Sansome San Francisco, CA 94111
Telephone 415-392-0300. Telex 34409. 346 Clapham Road, London SW9 DOI
Telephone 01-720-1111, Telex 914109. "Dolby" and the double -D syrnbo'
are trademarks of Dolby Laboratories Licensing Corp. SEr3/5050
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THE VIDEOTAPE THAT ACHIEVES
ME OPTIMUM BALANCE BETWEEN THESE

16 VITAL ELEMENTS
What good is a recording tape that gives you a terrific videc signal-to-

noise ratio but falls short in signal wear? Or one bat excels in video
sensitivity bit is dismal in dropouts? Or, for that matter, one that reduces
head wear but sticks and slips in the jogging mode?

The ar,Fwers bear the simplicity of common sense: no good. Which is
why Sony created :he yardstick for all 1" videotape: the Sony V-16.

The V-15 is based on the assumption that the only good tape is a per-
fectly consistent tape. And to -achieve this consistency Sony has developed
exclusive tape production techniques, created special binding materials,
lubricating foils and additives. And then each batch of V-16 is submitted to
over 16 qualLty-control checks where meticulous attention is paid to every
detail from iropouts to print-throughs.

Any Sony tape that isn't perfectly balanced in picture quality, runnability,
durability and audio will never find its way into your editing suite.

So if yzu're looking for the best overall per-
formance in a 1" tape, look for the one that's superior S ONY
in 16 points, not jt_st some of them: V-16 from Sony. Industrial Tape Division

1984 Sony Thpe Sales /MN IN a Jiv kion of Sony Corporation01 America. Sony Drive, Park Ricge, New Jersey 07656. Sonyis a registered trademark
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Figure 14. The effect of a transient spike on a common isola-
tion transformer.

Figure 16. The transient suppression performance of a GE
MOV Varistor.

Figure 15. The effect of the test transient on a commonly -

used RFI filter assembly.

Figure 17. The transient suppression performance of a
0.251.4F capacitor. Note the brief period of oscillation follow-
ing the spike.

Figure 18. The transient suppression performance of the
0.251.4F capacitor shown in Figure 17 with a series resistance
of 100Q.

placed across the 800V P -P spike. The
cap reduces the transient by half,
centered on the sine wave. This is con-
trasted with the varistor, which clips
on maximum amplitude, positive and
negative.

An examination of Figure 17 also
shows a brief oscillation following the
transient, caused by the interaction of
the capacitor and the inductance in
the circuit. Placing a series resistance

of 1000 reduces the oscillation to a
negligible amount, as shown in Figure
18. It also, however, reduces the effec-
tiveness of the capacitor in snubbing
the transient. A good rule of thumb for
the series resistance in an RC snubber
is to allow about 10 for each volt of
the applied potential.

In conclusion
The output level of the TS -III tran-

sient generator, while being a sub-
stantial value (800V P -P) is far from
the maximum that may be experi-
enced in the typical broadcast plant.
Examination of these test results in-
dicates a need for transient suppres-
sion of some sort on all vital equip-
ment at a broadcast installation. Ex-
perience at KRED and KPDJ has
shown the Islatron to be an excellent
device for this purpose.

Editor's note:
The field report is an exclusive BE feature for broad-

casters. Each report is prepared by the staff of a
broadcast station, production facility or consulting
firm. The intent is to have the equipment tested on -
site. The author is at liberty to discuss his research
with industry leaders and to visit other broadcasters
and/or the manufacturer to track down pertinent facts.

In each field report, the author discusses the full ap-
plicability of the equipment to broadcasting, including
personal opinions on good features and serious
limitations-if any.

In essence, these field reports are prepared by the
industry and for the industry. Manufacturer's support
is limited to providing loan equipment and to aiding
the author, if support is requested in some area.

It is the responsibility of Broadcast Engineering to
publish the results of any piece tested, whether
positive or negative. No report should be considered
an endorsement by Broadcast Engineering for or
against a product.

For more information on the Islatron, contact Con-
trol Concepts, 328 Waters St., Binghamton, NY 13902.

Please note that the TS -III transient generator is
used for in-house and specialized testing by Control
Concepts, and is not part of the company's regular
product line. I :I:-))))1
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70 YEARS

OF EXPERIENCE

IN POWER

GRID TUBES...

And still looking ahead!
That's your assurance of
world -class UHF -TV tetrodes
and coaxial -cavity circuits:

 up to 50 kW output power,
 up to 17 dB typical gain.
Incorporating decades of

innovation and experience with
Hypervapotron® anode cooling
and Pyrobloc® pyrolytic-
graphite grids.

THOMSON-CSF
Components Corporation
Electron Tube Division
301 Route Seventeen North
RUTHERFORD, NEW JERSEY 07070
Tel. (1.201)438.23.00
TWX: 710989.7286.

\ THOMSON
 mmircompin

ELECTRON TUBES

THE COMPONENTS OF SUCCESS
Brazil Canada Freeze Germany United Kingdom Italy Spain Swollen Japan
SAO -PAULO OTTAWA BOULOGNE-BILLANCOURT MUNCHEN BASINGSTOKE ROMA MADRID STOCKHOLM TOKYO
Tel 1111 541 4722 Tel 16131 236 36 28 rel. 111 604 81 75 Tel 1891 78 79 0 Tel. 12561 29.155 Tel 161 638 14.58 Tel 111 405 16 15 Tel 1081 63.50.60 Tel 13) 264.63 46
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associations
Radio Television News
Directors Association
1735 De Sales St., NW
Washington, DC 20036

1-202-737-8657

RTNDA regional awards
announced

The Radio -Television News Direc-
tors Association annual regional
awards for excellence in electronic
news have been announced by
association president Ed Godfrey,

WAVE -TV, Louisville, KY. Competi-
tion is judged in four U.S. regions.

The Edward R. Murrow Award for
overall excellence in radio coverage
was presented to WHDH, Boston;
KRLD, Dallas; WCXI, Detroit; and
KIRO, Seattle. TV stations receiving
the Murrow award were WBZ-TV,
Boston; WSMV-TV, Nashville;
WCCO-TV, Minneapolis; and KRON-
TV, San Francisco.

Regional awards for TV spot news
went to WOKR-TV, Rochester, NY;
WDSU-TV, New Orleans; WMAQ-TV,
Chicago; and KCST-TV, San Diego.

If You and Your Equiprnent
Dependaon ttery

PoWer . . .

AlVtAriDell
HELPYOU

FOR THE NAME of.
YOUR ALEXANDER

BATTERY
DiSTRiBUIOR

Attach
up to three 12-14.4

volt battery

pacics
to the Alexander

'Triplex Charger.

auto -

The Triplex Will bring thern all to full

cflarge
in less than tWo

flours - auto-

matically
...Without

Monitoring.

With the Alexander
SMart Sequential

Charger
you can charge

up to six pads

Without
buttons

to pusli or lights to

Monitor. The consistent
2-aMp charge

Means you'll get fresh ping.

re so proud of the reliability
of our

batteries
tflat we urge our users to

analyze
tnem on a regular

basis . . .witn

the TRI- ANALYZER.
Tfle Tri-Analyzer

displays
reMaining

capacity
lin MAW

in a fully autonlatic
operation

that

also dememorizes
the cells.

avanos
1511 S. Garfield

PI/BOX
1645/Mason

City IAtY I50401

515-423-8955
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TV winners in investigative reporting
were KYW-TV, Philadelphia; KPRC-
TV, Houston; WBBM-TV, Chicago;
and KCBS-TV, Los Angeles. TV
awards for continuing coverage were
won by WABC-TV, New York;
WAVY -TV, Norfolk, VA; WCCO-TV,
Minneapolis; and KSL-TV, Salt Lake
City.

Radio spot news awards were
presented to WCKY, Cincinnati;
WRAL, Raleigh, NC; WJBC, Bloom-
ington, IL; and KBOI, Boise, ID.
Regional awards for investigative
radio reporting went to WVLV,
Lebanon, PA, tied with WNRE,
Circleville, OH, in northeastern
regional competition; WGST, Atlanta;
WCCO, Minneapolis; and KNX, Los
Angeles. Continuing coverage radio
award winners were WHDH, Boston,
tied with WWVA, Wheeling, WV, in
northeastern regional competition;
KPRC, Houston; KMOX, St. Louis;
and KOMO, Seattle.

Winners of regional awards are
automatically entered in the RTNDA
international awards competition. In-
ternational winners will be an-
nounced at the 39th annual RTNDA
convention in San Antonio, Dec. 5-7.

National Association
of Broadcasters

1771 N Street, NW
Washington, DC 20036

1-202-293-3570

FCC's fairness doctrine
a 'treacherous concept'

The National Association of Broad-
casters has termed the fairness doc-
trine "a treacherous concept that is
premised on logical quicksand and
that accomplishes what it sets out to
avoid." NAB said it chills the free ex-
ercise of speech by the broadcast
press in plain violation of the Con-
stitution's First Amendment.

The association submitted its com-
ments to the Federal Communications
Commission in response to the agen-
cy's announcement that it is re-
examining the validity of the doctrine.

NAB said the fairness doctrine "is as
moribund as a matter of policy as it is
a matter of constitutional interpreta-
tion" and based its position on these
points:
 The doctrine has failed in its stated

aim of increasing First Amendment
diversity.

 With today's abundance of media
voices, a government -imposed fair-
ness doctrine is totally unnecessary
to the achievement of the First
Amendment goal of the "widest pos-
sible dissemination of information
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ADC's NEW SELF-NORMALLING COAX JACK:

Delivered faster for less
without leaving
performance behind

In the past, many engineers
felt that a 12 -plus week wait
was the price one paid for
a reliable coax jack.

But the self-normalling,
multi -purpose ADC
SJ2000 has changed all that.
SJ2000 gives superior per-
formance without the
delays. Or the expense.

The SJ2000 has the
features you want: nickel or
gold plating, terminating
or non -terminating versions,
and you can purchase it indi-
vidually or loaded in panels.

What the SJ2000
doesn't have is a high price
tag. That's because ADC

manufactures most of its
own parts, employing the
latest CAD/CAM technology.

Our high volume manu-
facturing capabilities also let
us deliver from stock, either
from our distributors or
Minneapolis order center.

Check our claims your-
self. To order, just call

(612) 893-3010.

Custom orders are
welcome.

ADC's New Humbucker
only $95.00 list
It will reduce up to 60dB
of ground induced hum.
Plus the
price is
less and
the deliv-
ery fast.
Call (612)
893-3010
for details.

Ni?1 ADC/Magnetic
Controls Co.
4900 W. 78th St.

. Minneapolis. MN 55435
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rCOLOR CORRECTION by CW
SHOULD YOU SETTLE FOR ANYTHING

COI COMPONENT COLOUR CORRECTOR 660

11).
CI 71

MODEL 600 - ENCODED IN Et OUT

 virtually transparent to your video
 widest correction range
 variable black stretch Et compression

LESS ?

MODEL 660 - COMPONENT IN Et OUT

 operator friendly control panel
 luminance/chroma delay correction
 optional time code control Et memory

Exclusive North American Distributor:

broadcast video systems ltd.
1050 McNicoll Avenue, Agincourt, Ontario M1W 2L8

Telephone: 1416) 497-1020 Telex: 065-25329
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When accuracy Counts...Count on Beier
for 11111/FM/TII MONITORS

MARV lipt  In,(I)
° 9 9 1'9'9'

0101 NO 0 .11,0 Wino POS11114

BELAR
AM MOCULATION MONIT01+

A
BELAR
ELECTRONICS LABORATORY, INC.

MI MID MI MP IP Mt-

CALL ARNO MEYER (215) 687-5550

LANCASTER AVENUE AT DORSET. DEVON. PA. 19333  BOX 826  12151 687-5550
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ARTICLE
REPRINTS
Interested in ordering custom reprints of an article from this issue?*
Reprints of articles about your company or products can be valuable
sales and marketing tools. For information, call or write Jim
Radosevic, Intertec Publishing Corp., P.O. Box 12901, Overland
Park, Kansas 66212; (913) 888-4664.

*minimum order 1,000 copies

from diverse and antagonistic
sources."

 There are no meaningful distinc-
tions between the broadcast and
print media that can support the
imposition of the doctrine on broad-
casters.

 The doctrine distorts the process
and theory embodied in the First
Amendment for achieving a market-
place of ideas.
It interferes with the critical role of
the press intended by the First
Amendment.
NAB said the doctrine diminishes

the discussion of controversial ideas
and minority viewpoints, inhibits
editorializing and endorsements of
political candidates and reduces the
diversity and intensity of debate in the
millions of homes that depend on
radio and television for information
and opinions.

NAB challenges
Sanyo receiver decision

The NAB has asked the Federal
Communications Commission to
reconsider its June 15, 1984, decision
authorizing the Sanyo Manufacturing
Corporation to market a TV receiver
capable of receiving only one, or
possibly two, TV channel frequencies.

In its petition the association said
that the commission's decision was
"unsound," not in the public interest
and impermissible under the Con-
gress' All -Channel Receiver Act of
1962, which requires that "any ap-
paratus designed to receive TV pic-
tures broadcast simultaneously with
sound be capable of adequately receiv-
ing all frequencies allocated by the
commission to TV broadcasting...."

Also, the association cited the ir-
reparable damage that such a limited
receiver could have on UHF TV sta-
tions, including noncommercial
operations and new low -power TV
stations.

Court asked to reject challenge
to FCC's TV must -carry rules
The NAB and six other broadcast

groups have filed a brief asking an ap-
pellate court to uphold the Federal
Communications Commission's deci-
sion not to commence a proceeding
looking toward deletion of its must -
carry rules for cable TV systems.

The other organizations are:
Association of Independent Televi-
sion Stations; Association of Max-
imum Service Telecasters; McGraw-
Hill Broadcasting Company;
Metromedia; National Broadcasting
Company; and Taft Television and
Radio Company.

Turner Broadcasting System peti-
tioned the commission to repeal or
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Asaca/Shilisoku Corporation of America
12509 Real ice Street, Los Angeles, CA 9006E

(213) 8:,/ /1.1.1 I or Sales and Service 1 800 423 63.1/
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...WE'VE BEEN MONITORED
THE BEST FROM N.Y. TO L.A.

We were also rated number one by the

number one network in America. Be-

cause no other manufacturer has the

kind of performance. specifications.
reliability or service that we do. Ex-
perience the truest measure of perfor-

mance by testing one of our existinc

14" and 20" Delta. and In -Line Dot
Matrix series or our new color 26'
Delta, 9" In -Line Dot Matrix and 14'

and 20" Data Display Monitors.

At Asaca/Shibasoku, we want to bc
number one with you. too. SO TRY ONE

OF OUR MONITORS FREE FOR SEVEN

DAYS Just give us a call and we 'f
arrange it.

The True Measure of Performance



modify the rules and, when denied,
asked the U.S. Court of Appeals for
the District of Columbia circuit to
order the FCC to initiate a rulemaking
proceeding.

NAB said that as the expert agency,
the FCC was correct in its decision
and that the rules are consistent with
the First Amendment standard gover-
ning agency regulations. Without the
rules, NAB stated, those subscribing
to cable could be deprived of access to
local television. More importantly, the
majority of the public that does not
subscribe to cable could be deprived
of the free local TV service upon
which it depends.

NAB committee
chairmen announced

NAB President Edward 0. Fritts
and Joint Board Chairman Gert H. W.
Schmidt, senior vice president, Broad-
casting and Entertainment, Harte-
Hanks Communications, Jacksonville,
FL, have announced the chairmen of
NAB committees for 1984-85.

Ad Hoc Representatives Ad-
visory-James L. Greenwald, chief ex-
ecutive officer, Katz Communica-
tions, New York. Alcohol and
Drug Abuse Task Force-Andrew M.
Ockershausen, executive vice presi-
dent, WMAL, Washington, DC.
Bylaws-Clyde W. Price, president

TRYLON
Quality, delivery and price.
Our plant is designed to make

towers. A lot of them. We make
everything in-house. We have
total control. That means you
get the quality we insist on and
the delivery you insist on.

We've made communication
towers since the early 1900's.

We know what we're doing -
prepackaged or custom
designed. We respond quickly to
your needs. Our prices are
always competitive, Right
now - because we're
Canadian - the exchange rate
makes us incredibly competitive!

Thinking Trylon? Try us!

kT)
TRYLON MANUFACTURING CO. LTD.

The height of dependability

21 Howard Avenue, Elmira, Ontario, Canada N3B 2C9
Telephone (519)669-5421, Telex 069-55282

and general manager, WACT,
Tuscaloosa, AL. Children's Televi-
sion-Crawford P. Rice, executive
vice president, Gaylord Broadcasting,
Dallas. Convention-William F.
Turner (co-chairman), president and
general manager, KCAU-TV, Sioux Ci-
ty, IA, and Edward Giller (co-
chairman), president and general
manager, WFBG AM/FM, Altoona,
PA.

Copyright-Thomas J. Dougherty,
vice president, Regulatory Affairs,
and associate general counsel,
Metromedia, Washington, DC.
Engineering Advisory-Warren P.
Happel, vice president, Engineering,
Scripps -Howard Broadcasting,
Cleveland. Engineering Conference-
Russell B. Pope, director of engineer-
ing, Golden Empire Broadcasting,
Chico, CA. First Amendment-Bev
E. Brown, owner/manager, KGAS,
Carthage, TX. Hundred Plus Markets
TV-Bill Bengtson, vice president and
general manager, KOAM-TV, Pitts-
burg, KS.

International-Arch L. Madsen,
president, Bonneville International,
Salt Lake City. Legislative Liaison-
William M. Dunaway (co-chairman),
vice president and general manager,
WTHR-TV, Indianapolis, and Walter
E. May (co-chairman), president,
WPKE/WDHR, Pikeville, KY. Local
Carriage Task Force-Wallace J.

Jefferson Pilot
Broadcasting, Charlotte, NC. Medium
Market Radio-Kenneth H. Mac-
Donald Sr., chairman and chief exec-
utive officer, The McDonald Broad-
casting Company, Saginaw, MI.
Membership-Paul W. Olson, presi-
dent and general manager,
KLEM/KZZL, Le Mars, IA.

Metro Market Radio-Richard Har-
ris, president, Radio Station Group,
Westinghouse Broadcasting and
Cable, New York. Minority Executive
Council-Glenn R. Mahone, presi-
dent, Sheridan Broadcasting Net-
work, Pittsburgh. Program Trans-
mission Charges and Services Task
Force-Robert Wells, vice president,
Harris Enterprises, Garden City, KS.
Radio Allocations Task Force-
Ernest D. Fears, vice president and
general manager, WRQX-FM, Wash-
ington, DC. Regulatory Review Com-
mittee-Clark W. Davis, executive
vice president, Great Trails Broadcast-
ing, Dayton, OH.

Research-Peter A. Kizer, executive
vice president, Evening News
Association, Detroit. Small Market
Radio-Lee R. Shoblom, president,
KFWJ/KBBC, Lake Havasu City, AZ.
Television Information-Kathryn F.
Broman, Long Meadow, MA. UHF
Television-George DeVault, presi-
dent and general manager, WKPT-TV,
Kingsport, TN.

I
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Now there's a new way to reach
Dui and hea:. The hudio-Technica
AT'835 Condenser Line + G:aciient
Microphone It's barely longer than
a legal pad, but it z -roes in cn the
sound you want tc hear, Mile
blo3king out noise from the sides
and rear.

Baby Brother
The new Al 835 is 4 inches
shorter than. our famed AT815a and
its remote -powered brother, the
AT:315R. Yet its performance in the
fie: -1 is remarkably close. The major
difPrence is a slightly wider (60°)
acceptance angle at higher fre-
quencies. C:edit a sophisticated
"Fired -Charge" element for the truly
inmressive sound End exceLent
directional control. The AT835 short
"shotgun" fps in whether you are
reanding "E.ctualit.es" for the eve-
ning news, picking up dialogue for
film or A/V, or eavesdropping from
the sidelines.

With Guts
Our FE'I impedance
converter is super
quiet, and runs for
months on a single
"AA' flashlight cell. The
balanced, phased output
matches any remote or stu-
dio input from 150 to 1000
Ohms without problems. And the
AT835, like all A -T condense=s,
is built to take real punish-
ment. Even so, it weighs
just 7Y ounces for easy
fishpoling or extended
hand-held use.
If your coal is better
control of your sound at
moderate cost. your
Audio-Technica sound
specialist has a brand new
answer. The AT835.

audiotechnica.
AL 310 -TECH -MCA U.S , INC., 1221 Commerce Dr., Stow, 0-144224  216/686-260C
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'This article was written while Cabot was senior
engineer of the Instrument Systems Integration Unit
of Tektronix, Vancouver, WA.

Measuring
audio

By Richard Cabot, P.E."

Fundamental to most audio specifi-
cations is the measurement of level.
The most common level measure-
ments are frequency response, gain/
loss, harmonic distortion, SMPTE
intermodulation distortion, noise level,
signal-to-noise ratio and transient
response.

Level is measured either in absolute
or relative terms. Power output is an
example of an absolute level measure-

ment; it does not require any refer-
ence. Signal-to-noise ratio and gain/
loss are examples of relative measure-
ments, because they are expressed as
a ratio of two measurements.

The simplest description of a level
measurement is the ac voltage at a

particular place in a system. This
measurement can be made with
several types of meters currently on
the market.

Tektronix model SG 505/AA 501 test set, an example of the new generation of audio
test equipment available today.
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li.till1111111
What good is a $75,000 video recorder
when the video tape gives a two-bit performance?

Edit. Re-edit.
Play it. Replay it.
It's a tough business.
So your video tape has got to

be tough enough to take the beating your
1 -inch equipment dishes out.

That's why the people who
make the hard decisions in broadcasting
and production decide on Fuji 1 -inch
H621/H621B video tape.

They trust Fuji's 25 years of
experience making professional video
tape. And they trust their own experience.

With Fuji, they know that our high -density BERIDOX formula and special
back -coating deliver picture quality that's consistently vivid, even after multiple
generations. They know that dropouts drop down to a minimum. And that valuable
video heads are protected to a maximum.

If you want to know more about
what makes Fuji's extraordinary video
tape the first choice of professionals, just
do a very ordinary thing.

Run to your phone and call Fuji.
And we'll show you a tape

you can run and run and run and run
and run and run.

Nobody gives you better performance.
0 1984 Fuji Photo Film U.S.A., Inc., Magnetic Products Div., 350 Fifth Avenue, NY, NY 10118
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Meters
The most obvious difference be-

tween various audio voltmeters is the
type of display: analog or digital. Ex-
act measurements are difficult to ac-
complish with analog meters because
of the multiple scales and the need to
interpolate numbers from the printed
scale. In contrast, digital meters give a
direct readout of the value to several
digits, enabling precise measurement
of gain and output power to be made
with little chance of error.

The digital meter, however, is only
suited for measuring relatively stable
signals. When monitoring program
level to determine system operating
levels under actual use, it is difficult to
extract a single number from the mass
of flashing LEDs. The analog meter
doesn't pose this problem. Another ap-
propriate application for analog
meters is monitoring the results of an
adjustment for a peak or null. Some
manufacturers have put both analog
and digital displays on the same in-
strument to enable the best of both

worlds. Typically, the analog scale
does not have fine graduations and is
intended only for approximate meas-
urements of rapidly changing signals.

Most meters of the recent past have
been the average responding/rms cali-
brated type. The ac signal is rectified
and averaged to develop the drive for
the meter. The reading is adjusted to
make the display give the rms value
for a sine wave input. For other
signals, the response is somewhat
hard to define.

Newer meters actually measure the
rms value of the waveform using in-
tegrated circuits. This allows accurate
measurements of voltage for all
signals -not just sine wave. The rms
measurements accurately reflect the
heating power of the waveform in a
resistor or loudspeaker, which is
critical to correct specification of
amplifier power. Many noise specifi-
cations were developed in the days of
average responding meters, and
verification of these requires an aver-
age responding unit. Some new units

allow selection between these two
responses, giving compatibility with
old and new techniques.

Meter accuracy
A voltmeter's bandwidth can have a

significant effect on accuracy. Con-
sider the signal in Figure 1. It is a
distorted sine wave being measured
by two meters with different band-
widths. The meter with the narrower
bandwidth does not respond to all of
the harmonics, giving a lower reading.
This effect can be especially severe
when measuring wideband noise.
Most audio requirements are ade-
quately served by a meter with a
300kHz bandwidth. This allows ac-
curate measurement of signals to
about 100kHz.

Accuracy measurements define
how well a meter measures a signal at
a midband frequency (usually 1kHz).
This sets a basic limit on the meter
performance when establishing the
absolute amplitude of a signal. It is im-
portant to look at the flatness specifi-

THE

UNITROL
LIGHTING CONTROL SYSTEM

NO DIMMER RACKS
NO PATCH PANEL
NO MAINTENANCE
NO CONTROL WIRING

L../141

LIGHT SOURCE

NO ADJUSTMENTS OR TUNING
NO CONTRACTOR INSTALLATION COSTS
NO OPERATIONAL TRAINING
INSTALLS IN MINUTES BY STAGE CREW

IT'S THIS SIMPLE

.000011 00 00

SU-1 DIGI-1
(DIMMER) SOCKET (CONTROLLER) SOCKET

Plug light source into SU-1 ... Then plug SU-1 into any outlet ... Now plug DIGI-1 into any outlet
anywhere on the same wiring system ... AND you ARE READY TO Co.

 AC LINE CARRIER CONTROL
 COMPLETELY SILENT
 2400 WATTS (2.4KW)
 CONTROLS UP TO 256 CIRCUITS

00 O

 SOLID STATE DIMMERS
 PORTABLE OR HARDWIRED
 MODULAR AND EXPANDABLE
 MORE ECONOMICAL THAN

A PACK SYSTEM
FOR IMMEDIATE INFORMATION CALL

UNION CONNECTOR CO., INC.
149 BABYLON TURNPIKE

ROOSEVELT, NEW YORK 11575
Tel (516)623-7461 Copyright 1984
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AMEK TELEVIDEO

On -Air Production
and Post -Production

Mixing Consoles

CONSOLE
 BC -01

 M-1000

 M -1000A

 M-2500TV

 M-3500TV

 M-5000AIR

CONFIGURATIONS
Portable DC Powered Field/ENG Mixer
4 Buss, 8-16 Inputs
8 Buss, 8, 16, or 24 Monitor
8 to 32 :nputs
24 Buss, 24 or 48 Monitor
16 to 56 Inputs, opt. VCA Automation
24 Buss, 24 or 48 Monitor
24 to 56 Inputs, VCA Automation
24 or 48 Buss, 24 or 48 Monitor
24 to 120 Inputs, VCA or optional
Motorized Fader Automation
24 or 48 Buss, 24 or 48 Monitor
36 to 120 Inputs, VCA or optional
Motorized Fader Automation

In the US: AMEK CONSOLES, Inc.. 11541 Ventura Boulevard
Studio City, California 91604 0 (8181508-9781!  Telex 662526

Media Recorders
Hollywood, CA
(213)463-5000

Look to AMEK for on -air, live to tape, or
video post -production audio mixers.

Amek consistently delivers more matchless
transparent sound and user-friendly features
than any other console maker.

Since 1970, Amek has designed and built more than
600 consoles for virtually every application in profes-
sional audio mixing and recording.

To find out more about Amek Consoles or to ar-
range a personal demonstration, contact us at (818)
508-9788 for the name of your nearest Amez dealer.

In the UK: AMEK SYSTEMS & CONTAOLS, Ltd., Islington Mill,
James St.  ()afford M3 51-1W, England *061-834-6747  Telex 668127

I ILE VIDEO
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Figure 1. The effect of bandwidth on audio level measurements.

cation to see how well it is maintained
with changes in frequency. The flat-
ness specification describes how well
the measurements at any other fre-
quency will track those at 1kHz. If a
meter has an accuracy of 1% at 1kHz
and a flatness of 1dB (10%) from 20Hz
to 20kHz, the accuracy could be as
bad as 11% at 20kHz.

Meters often have an accuracy
specification for each voltage range,
being most accurate only in the range
in which they were calibrated. A
meter with a 1% accuracy rating on
the 2V range and a 1% -per -step ac-
curacy spec would be 3% accurate on
the 200V scale. Using the flatness
specification given earlier, the overall
accuracy for a 100V, 20kHz sine wave
would be 13%.

HARMONICS

The accuracy specification is not
normally as important as the flatness.
In frequency response or gain meas-
urements, the results are relative and
are not affected by the absolute volt-
age used. However, when measuring
gain, the attenuator accuracy of the in-
strument is a direct error source.

dB measurements
Audio measurements are often ex-

pressed in decibels, which can be de-
fined as the logarithmic ratio of two
power measurements, or, if the im-
pedances are equal, as the ratio of two
voltages. The defining equations are
given in Figure 2 for both power and
voltage measurements. There is no
difference between decibel values
from power measurement or from

dB = 20 Log

dB = 10 Log

Voltage #1*

Voltage #2

Power #1

Power #2

*Only when load impedances are equal
#1 is usually measured
#2 is usually a stated reference

Figure 2. The defining equations for dB.

FREQUENCY

voltage measurements if the circuit is
loaded to the reference impedance.
An example of this is given in Figure
3.

The reference for decibel measure-
ments may be predefined, as in
decibels referenced to one milliwatt
(dBm), or it may be the result of
another measurement, as in gain or
frequency response. When measuring
dBm, the reference impedance must be
specified, normally at 6000 or 1500.
The equations assume that the circuit
being measured is terminated in the
reference impedance used in the
calculation.

However, most voltmeters are high -
impedance devices and are calibrated
in decibels relative to the voltage re-
quired to reach 1mW at the reference

4 1 #2

2V 4W 1V

20 Log 2V = 6dB
1V

10 Log 4W= 6dB
1W

1W

Figure 3. A comparison of two dB
measurements.



WE'VE DEVELOPED
A WAY TO

ELIMINATE
HORIZONTAL SHIFT.

AUTOMATICALLY.

Grumman has solved
the prcblem of horizon-
tal shift caused by improper
SCH timing. And solved it in a
way that's not only econom-
ical, it's automatic. With our
SYNC PROC TM unit you won't
waste time, people and test
equipment establishing SCH.
And editors won't have to use
trial and error to get the correct
matched frame edit between
two video signal sources.

SYNC PROC TM solves the prob-
lem in a simple way. It gener-
ates a color field identification
signal that's positioned on the
"front porch" of the TV signal.
The ambiguity with RS -173A
is thereby ended; you get
positive identification for one
field of the four-color field
sequence. With color field
identification, the SYNC PROC TM

automatically maintains
proper SCH timing, eliminating
horizontal shift.

SYNC PROC TM provides the
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most economical
method cf maintaining an
SCH timed plant.

And it comes packaged with
normally required features: a
processing amplifier and sync
generator and other optional
features. Our expanding line of
unique process ui id control
products for the broadcast in-
dustry include color encoding,
satellite transmission process-
ing, machine control and
many other state-of-the-art
developments, and beyond.

For mcre information, write
Business Development,
Mail Stop A24-43 Grumman
Aerospace Corporation,
Great River, NY 11739, or call
(516) 435-6001.

GRUMMAN
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Beyer provides typical condenser accuracy
At Beyer, we maintain the singular notion that

a condenser mic can combine typical precision and
sensitivity with a smooth, natural sound. Beyer
Condenser Microphones give you the accuracy and
higher output of a condenser without a "hyped,"
larger -than -life sound. Beyer condensers offer the
high-performance specs required by digital recording
without reinforcing the occasionally clinical aspect
of this process.

More Options- More Versatility
The Beyer MCM Condenser System's compre-

hensive selection of interchangeable mic capsules
means total applications versatility in the most
logical and cost-effective format. A choice of mics
with cardioid, lobe, omni or figure -8 patterns and

the option of integral shock -mounting is instantly
available for use in the studio and out in the field.

New Super High Performance Mics
The ongoing technical evolution of Beyer

condensers has produced several newly designed
mics offering matchless performance and long-term
reliability. The new MC 737 long shotgun (lobe
pattern) and MC 736 short shotgun (cardioid/lobe)
utilize a built-in switchable bass rolloff to effectively
suppress low end noise and rumble below 200 Hz
and provide increased intelligibility for optimum
speech and music recording. A 12 dB attenuator
prevents high sound pressure levels from overloading
the mic's internal electronics without coloration.
These mics also feature an extended frequency

The Dynamic Decision
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MC 756

without typical condenser sound.
response of 40 Hz to 20 kHz (± 2.5 dB) and an
excellent signal-to-noise ratio of 74 dB.

The new MC 734 is the only "studio" condenser
mic that delivers the highest standards of perform-
ance in any recording or live concert situation. An
extremely flat frequency response from 20 Hz to
18 kHz (± 2.5 dB) insures total accuracy while a
3 -step filter compensates for proximity effect in
close-miking situations. To maximize the MC 734's
performance onstage, a unique stage resonance filter
which reduces rumble and extraneous noise is com-
bined with the mic's ability to withstand sound
pressure levels of 138 dB (1 kHz 0.5% THD).

Condenser System Accessories
For added back-up flexibility, the Beyer Condenser

CV 710NC

System includes a full complement of accessories
including windscreens, power supplies, pistol grips,
suspension mounts and our one -of -a -kind MZA 716
telescoping "fishpole" boom with an adjustable tilt
variable from 0 to 360°

Beyer Dynamic has firmly established itself as a
leading force in moving -coil and ribbon microphone
technology, but don't let our name mislead you.
Instead, consider the uniquely natural sound, appli-
cations versatility and wide variety of accessories
that make up the Beyer Condenser System.

Visit one of our select professional dealers for a
complete demonstration. To obtain a Beyer Con-
denser Dealer List, please write to: Beyer Dynamic,
Inc., 5-05 Bums Avenue, Hicksville, New York 11801
or call us at (516) 935-8000.

beyerdynamicn
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A 4 Lb. Microwave
And 30 -Mile Range

On One Watt Of Power?

Call NEC Toll -Free
1-800-323-6656.

TVL-800-6F from NEC. A 7 Ghz microwave
that needs only 10 watts of power to

broadcast one watt. With advanced C-MOS
and FET electronic components; 2 audio

channels. Just call NEC toll -free.
For big power in small packages.

NEC
IMAGINE WHAT WELL DO FOR YOU

NEC America. Inc.. Broadcast Equipment Division
130 Martin Lane, Elk Grove Village, IL 60007

In Illinois 312-640-3792.
650-846
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Whisper Glide
41r.

The "High Performance"
fader that "FEELS"

as good as it sounds

WHISPER GLIDE . . .

The new name in
professional audio faders.

Absolutely the
SMOOTHEST action in
faders available . . . AND . .

with superior MystR®
conductive plastic elements.
Continuous, computer -
generated, noise -free output
functions provide excellence to
the serious audio professional.

ified
nthmic

SMOO-H
r Broadcast and

Recording Mixer Service.
Even the price "FEELS" good.

Waters Manufacturing, Inc.
Longfellow Center,
Wayland, MA 01778
(617) 358-2777 - (617) 893-6900.
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impedance. This voltage is 0.775V in
the 600ft case. Termination of the line
to 60011 is left up to the user. If this is
not done, it is not correct to speak of a
dBm measurement. The case of deci-
bels in an unloaded line is referred to
as dBu (or sometimes dBv) to denote
that it is referenced to a 0.775V level.
This should not be confused with
dBV, which is an unterminated
voltage -based decibel measurement.

Noise measurements
Noise readings are a special case of

voltage measurement. The ear's sen-
sitivity to low-level signals varies with
frequency; it is most sensitive in the
region of 2kHz, with roll -offs above
and below this.

To predict how noisy something
will sound on a loudspeaker, it is
necessary to use a filter that
duplicates this non -flat behavior elec-
trically. Various attempts have been
made to do this, resulting in several
standards for noise measurement.
Some of these weighting filter curves
are shown in Figure 4.

The most common filter is the A -
weighting curve. This filter is placed
in front of a high -sensitivity voltmeter,
and the amplitude of the noise is
measured. An average responding
meter is normally used for A -weighted
noise measurements, though rms is
beginning to be seen. Some manufac-
turers specify noise with a 20Hz to
20kHz bandwidth filter and a rms
responding meter. European equip-
ment is usually specified with a CGIR
filter and a special ac/dc converter
called a quasi -peak detector. This is
supposed to correlate better with the
subjective level of the noise than A -
weighted average response measure-
ments do.

Noise may be expressed as an ab-
solute level (usually in dBm and dBu)
by simply measuring the weighted
voltage at the desired point in the sys-
tem. However, this means little. A
1mV noise spec at the output of a
power amplifier may be quite good,
but a 1mV noise spec at the output of a
microphone would render it useless
for anything but recording jet planes.
A better way to express noise per-
formance is the signal-to-noise ratio
(S/N).

S/N is a decibel measurement of the
noise voltage using the signal level
measured at the same point for a refer-
ence. This makes numbers at different
points in the system directly compar-
able. Any degradation in S/N at later
points in the system is due to limita-
tions of the equipment that follows.
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he wraps are off,
and the newest

Community Antenna
system is now avail-
able for multi -station
use. It's a thoroughly
engineered panel an-
tenna. Wider than the

entire FM band. In fact, wider
than CH -7 through CH -13, so
it's made for TV also.

More and more FM stations
faced with the FCC Docket
80-90 requirements are consid-
ering a community antenna
system as the ideal solution to
the problems. It only takes:

 One good site

 One tall tower

 One group of four or more
forward looking stations

 One Cetec BRoixocaster
antenna

Notice the advantages:

One site:
Lower real estate costs

One tower:
Only one FAA and Environmen-
tal permit

Four or more stations:
All at the same maximum
height & power

One (mom:master antenna
 Superior circularity & axial

ratio

 Omni -directional, with no
unexpected nulls

A. ifiri
Ts -r -r

I 1 1-1-!1,1441i6c:-cir
_
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Now it's available:

Cetec's BRoaDcaster
Our secret of superior operation
at any channel of the band is no
secret anymore. We made each
individual dipole with an abso-
lutely flat response wider than
the entire band. This means
plenty of individual channel
bandwidth, but it also means
there are no nulls generated in
the antenna pattern by uneven
impedances in the system.

Power handling capability is
properly planned in the Cetec
design. Carefully chosen sizes
to match system requirements.
Completely dry air pressurized
feed system. Pure teflon insula-
tion. Grounded dipoles for
maximum lightning protection.
And maximum service is de-
signed into your Cetec
Emoikocaster antenna.

Cetec Antennas

Check today with Cetec
factory sales, or your favorite
dealer for this antenna and
future advancements. We're
ready to quote with a turnkey
response, if that's desired.

6939 Power Inn [bad
Sacramento CA 95828
(916) 383-1177
Telex: 377321
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Understanding distortion
Distortion is a measure of signal im-

purity. It is usually expressed as a per-
centage or a decibel ratio of the unde-
sired components to the desired com-
ponents. The distortion of a device is
measured by feeding it one or more
sine waves of various amplitudes and
frequencies. Any frequencies at the
output that were not present at the in-
put are termed distortion.

Let's take the case of harmonic dis-
tortion measurement. The transfer
characteristic of a typical device is
shown in Figure 5. This transfer func-
tion represents the output voltage at
any point in the signal waveform for a
given input voltage-ideally, it is a
straight line. A change in the input
produces a proportional change in the
output. Because the actual transfer
characteristic is nonlinear, a distorted

With the new A14 x 9ERM,
just add a camera.

Fujinon offers everything else.
One lens for every ENG and EFP

production-Fujinon's new 14X is
smaller, lighter, "weatherized" for use
anywhere and available with an ultra -
compact built-in pattern projector.
For studio use, choose from a full array
of conversion accessories including
Fujinon's exclusive multi -processor
shot box, servo focus with remote de-
mand or conventional remote zoom
and focus controls. And for added flex-
ibility, select Fujinon's front -mounted
wide and tele-converters.

The new 14X offers more than size,
weight and range advantages (a 2X

range extender is built in). Its F1.7
maximum aperture remains abso-
lutely flat from 9mm to 103mm. In ad-
dition, corner resolution has beer
increased while longitudinal chromatic
aberration has been reduced. And with
its weatherized features, the new 14X
is the ideal lens to take into the field.

For more information about the most
widely used lenses in broadcasting and
the most extensive selection of acces-
sories of any lens maker, contact:

-'\

gr.

FUJINONFUJINON INC. FUJINON INC. FUJI OPTICAL SYSTEMS, INC.
672 White Plains Road 2101 Midway 118 Savarona Way 4855 Atherton Avenue
Scarsdale, NY 10583 Suite 350 Carson, CA 90746 San Jose, CA 95130
(914) 472-9800 Carrollton, TX 75006 (213) 532-2861 (408) 866-5466
Telex6818115 (214) 385-8902 Telex 194978 Telex 171164

version of the input waveshape ap-
pears at the output.

Harmonic distortion measurements
excite the device being tested with a
sine wave and measure spectrum of
the output. The spectrum of the dis-
torted signal is shown in Figure 6. The
harmonic amplitudes are proportional
to the amount of measured distortion.

A distortion analyzer removes the
fundamental of the signal to be in-
vestigated and measures the re-
mainder. A block diagram of a har-
monic distortion analyzer is shown in
Figure 7. The fundamental is removed
with a notch filter; its output is then
displayed on an ac voltmeter. Addi-
tional circuitry (not shown) is re-
quired to enable setting of the correct
input level for calibrated measure-
ments. Because of the notch filter re-
sponse, any signal other than the fun-
damental will influence the results-
not just harmonics. Any practical
signal contains some hum and noise,
and the distortion analyzer will in-
clude these in the reading. The correct
term for this measurement is thus total
harmonic distortion and noise
(THD+ N).

Intermodulation distortion
Another measurement of distortion

is the intermodulation of two or more
signals passing through a device
simultaneously. The most common of
these is SMPTE IM, which uses a low -
frequency tone (60Hz) and a high -

frequency tone (7kHz) mixed in a 4:1
amplitude ratio. The amount that the
low -frequency tone modulates the
high -frequency tone indicates the
degree of nonlinearity.

As shown in the Figure 8 example,
when this composite signal is applied
to the test device, the output wave-
form is distorted. As the high -
frequency tone is moved along the
transfer characteristic by the low -

frequency tone, its amplitude
changes. This results in low -frequency
amplitude modulation of the high -

frequency tone. This modulation is
shown as sidebands around the high -
frequency tone, illustrated in the
lower part of Figure 6. The power in
these sidebands represents the
nonlinearity in the device.

The signal is measured by filtering
out the low -frequency tone, as shown
in Figure 9. The high -frequency tone
is then demodulated similar to an AM
radio signal and lowpass filtered to
remove any remaining high -frequency
energy. The resultant signal is the
distortion, displayed as a percentage
of the high -frequency tone's ampli-
tude.
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IF TRANSMITTER FAILURE HAS
CAUSED YOU TO LOSE REVENUE,

LET US INTRODUCE OUR INEXPENSIVE
EMERGENCY TRANSMITTER.

what happens at your
station when your FM
transmitter goes down? Or
your studio transmission
link is disrupted? Or a
power loss at the trans-
mitter site occurs?

A XMITR SITE

II STUDIO

A - Coverage using QEI
studio location transmitter

B - Coverage using
station's primary trans-
mitter

OEI has an inexpensive
solution. Our low -power
FM transmitter designed for
studio operation can
handle all these emer-
gencies and keep you on
the air. In many cases
you'll retain the majority of
your audience simply be-
cause your studio is usually
located more central to
your market than your
transmitter site.

For a small investment
your station will gain
protection against lost
revenues and the embar-
rassment of discon-
tinued service.

OEI's low -power
transmitters are all
solid-state and are
available in 150w,
300w or 500 -watt
power output levels.
No warm-up is re-
quired. They are on
the air in less than
10 seconds . . . and
have hundreds of
thousands of trouble -
free hours. Virtually silent
in operation, all our trans-
mitters use QEI's famous
675 synthesized exciter.

So cover yourself with a
QEI !ow -power FM trans-
mitter located at your
studio site . .

Solve the problems caused
by an STL or main
transmitter failure . .. and
do it on a modest budget.

For more information con-
tact John Tiedeck at 609
728-2020. He will put a
package together to meet
your station's needs.

041_2.

COUJell. VOLIR.O.

4111111111111111. C

SOOTq/NWiTTEP 0

- 
EXCITER

'ova

"...IMP ie

QEI Corporation
One Airport Drive
P.O. Box D
Williamstown, NJ 08094
Phone: 609-728-2020

QEI Corporation
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Figure 4. Weighting filter curves commonly used in noise measurements.

Distortion measurements should be
performed with an rms responding
meter in the distortion analyzer for
true accuracy. In most practical
distortion measurements, the rms
response reads about 2dB higher than
the average response.

Residual distortion
The accuracy of most distortion

analyzers is specified at 1dB, but this
can be misleading because separate
specifications are often put on the
bandwidth and ranges. A more impor-
tant specification is the residual
distortion of the measurement system.
Manufacturers often specify the
oscillator and the distortion analyzer
separately. A system in which the
oscillator and analyzer are each
specified at 0.002% THD can have a

Figure 5. THD test of transfer
characteristics.
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Swiss Audio: Technical Evolution

On adding time -saving production features to a proven
audio recorder design.
The updated PR99 MKII, now offering
a microprocessor controlled real time
counter, address locate, zero locate,
auto repeat, and variable speed con-
trol, can improve your audio produc-
tion efficiency. And, as before, it's built
to meet strict Studer standards for
long-term reliability.

Welcome to real time. The PR99
MKII's real time counter gives a plus
or minus readout in hours, minutes
and seconds from - 9.59.59 to
+ 29.59.59. Counter error is less than
0.5%, and the microprocessor auto-
matically recomputes the time dis-
played on the LED counter when you
change tape speeds.

Fast find modes. Press the ad-
dress locate button and the PR99 MKII
fast winds to your pre -selected ad-
dress, which may be entered from the
ktiyboard or transferred from the
counter reading. Press zero locate and
it fast winds to the zero counter read-
ing. In the repeat mode, the PR99 plays
from the lower memory point (zero or
negative address) to the higher point,
rewinds to lower point, and re -acti-

vates play mode for a continuously re-
peating cycle.

Pick up the tempo? When acti-
vated by a latching pushbutton, the
front -panel vari-speed control adjusts
the nominal tape speed across a - 33%
to + 50% range. The adjustment po-
tentiometer is spread in the center range
for fine tuning of pitch.

Future perfect. The PR99 MKII also
offers a serial data port for direct ac-
cess to all microprocessor controlled
functions.

Much gained, nothing lost. The
new MKII version retains all features
of its highly regarded predecessor, in-
cluding a die-cast aluminum chassis
and headblock, balanced and floating
" + 4" inputs and outputs, self -sync,
input mode switching, and front panel
microphone inputs.

European endurance. Designed
and built in Switzerland and West Ger-
many, the PR99 MKII is a product of
precision manufacturing and meticu-
lous assembly. Every part inside is made
to last.

To discover more about the world's
most versatile and dependable budget -
priced recorder, please contact: Studer
Revox America, Inc., 1425 Elm Hill Pike,
Nashville, TN 37210; (615) 254-5651.

au Da R.WOX

PR99 MKII with optional carrying case and mon-
itor panel. Roll -around console also available.
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 HIGH CAPACITY SYSTEM

 SUPER DENSITY SYSTEM

system residual distortion of 0.004%.
If the noise of the analyzer and the
oscillator are specified separately,
they must be added to the residual
specification to find the residual
THD + N of the system.

Many commercial units specify the
residual distortion at only one input
voltage or at the full scale of one
range. The performance usually
degrades by as much as 10dB when

I- D  N (Total Harmonic Distortion plus Noise

VSNotch Filter Respon
al Analyzer

210 1 41,, 510

Sly PTE Rim lintermodulation Distortion)

Effective Measurement
Bandwidth of
Analyzer

Figure 6. Spectrum of THD and SMPTE
IM signals.

ICI

the signal is at the bottom of an input
range. Look for a spec on total system
residual THD + N that includes all er-
ror sources combined and holds for
all input voltages and frequencies.
Otherwise, you will have a lot of
calculator work ahead.

The best distortion analyzers on the
market today are fully automatic in
both frequency tuning and amplitude
setting. This automation makes distor-
tion measurements as easy as pressing
one button, whether the generator is 2
inches or 2 miles away.

Fundamental

A17-: A1

Fundament., A ellIllintlled

I It

......----

I I Ill

1

Usk:11410r
Deride
under
test

Foter

7

AC DC

Reacluu.

Uliftst
0 space -saving

tape or film
MOVABLE
STORAGE
SYSTEMS

 PULL-OUT SYSTEM

For Free Full -color FULL LINE CATALOG
Write orcall toll -free:

Organized, efficient
storage for all types of
film and videotape.
Sliding cabinets move
effortlessly on low -
profile tracks for easy
access and maximum
storage capacity in
limited space.
Available in a variety of
designs and sizes,
with 5" to 36" depths,
to suit your special
storage needs. All
steel construction.

800-328-2962
THE WINSTED CORPORATION

9801 James Circle  Minneapolis, MN 55431

TELEX: 910-576-2740
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Figure 7. Block diagram of a THD test setup and analyzer.

10 DC -8s
Already SOLD!

$69,950

Automatic Video Cart Machine

So SLMPLE anyone can learn to operate
it in fifteen minutes. Runs commercials,
music videos, programs.- RELIABILITY
and with GOOD PERFORMANCE.

BROADCAST SYSTEMS INC.
800/531-5232 800/252-9792 TX
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IT'S
ALL

CHYRON.
Everything you see was created on Chyron IV.

Background graphics...
Foreground text...
Multi -color characters.
Electronic graphics have never
been easier. Or sharper.
Chyron IV does more.

CclHMH(oilrt
TELESYSTEMS

A DIVISION OF CHYRON CORPORATION
265 Spagnoli Road. Melville. New York 11747
 516-249-3296  Telex 144522 Chyron Melv

Circle (96) on Reply Card
Ampex International .5 exclusive distributor for Chyron Graphics Systems outside the U S A

October 1984 Broadcast Engineering 149



MAKE YOUR
MOBILE 1
NUMBER
ONE
IN MOBILITY.

HANNAY REELS
GET YOU IN
AND OUT FAST.

Save precious seconds in set-
up, tear -down time. Just pick
up the durable, lightweight
Hannay Portable Cable Reel,
and go. When the story's in the
can, direct rewind makes pick-
up easy. And the Portable Cable
Reel is compact to take up
minimal storage space.

It's the newest addition to our
complete line of cable reels, for
an even bigger selection of
unlimited sizes, shapes and
capacities to choose from.

When it comes to getting in
and out fast, no other reel is
"remotely" as efficient as a
Hannay Reel!

g we ght
Go -Anywhere

Model.

I

Send Today
For A Free Catalog.

Signal source effects in
measurements

The signal source is an often -
overlooked factor in the accuracy of
level measurements. Let's consider the
measurement of a filter's gain above
its - 3dB frequency. This is shown in
Figure 10 for a 3 -pole low-pass filter. If
the frequency of the generator is off by
3%, the gain measurement will be off
by 1dB. A higher order filter or a less
accurate generator will give even
more error.

Figure 11 shows the effect of

generator distortion on gain measure-
ment of a filter. If the generator's
distortion is not sufficiently low, the
gain measurement will be inaccurate.
This is also true when measuring
notch filters in an equalizer, where the
distortion will appear as inadequate
notch depth. The effect of these errors
on distortion measurements is equally
severe. The gain introduced by a filter
on the harmonics of the generator can
make them exceed the distortion of
the filter itself.

Transfer (input-output)
characteristics of
test device

,

Input
S +F,

Output
(distorted)

koo

Figure 8. SMPTE IM test of the transfer characteristics of a device under test.

I Atilt,

Low Frequency
Oscillator

0
High Frequency

Oscillator

Device
High
Pass
F Ile

A .11.111, A 111

Low
Demodulator -9.- Pass H

Filter

Meter

29`

CLIFFORD B. HANNAY 8 SON, INC., 600 EAST MAIN STREET
WESTERLO. NEW YORK 12193. TELEPHONE (518) 797-3791
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Figure 9. Block diagram of a SMPTE IM analyzer.



NEARLY 2,000,000
PEOPLE IN THE U.S.

ARE VISUALLY IMPAIRED

The vast majority of them are partially sighted
with remaining or residual vision that can be
enhanced.

Will you join your colleagues in the television
and video industries in helping fulfill the hopes
of the partially sighted for a brighter future? Your
contribution to the Vision Fund of America (VFA)
will underwrite non-profit research into new opti-
cal, video, and related technologies and help
apply these new technologies to ways that
benefit partially sighted people.

VFA is an organization of concerned industry
professionals and executives formed in 1983 to

help the partially sighted lead more useful and
satisfying lives. During the last year, the VFA has
made donations to the New York Association
for the Blind (Lighthouse) and the Center for the
Partially Sighted in Santa Monica, California.

There are many organizations that raise money
for the totally blind. VFA is the first to sponsor pro-
grams forthe partially sighted. With your help.
millions of people will be able to function more
comfortably and effectively in ordinary tasks
at work and at leisure. Shouldn't those of us who
draw our livelihoods from the visual media lend
a helping hand to those whose vision is limited?

HELP!
Send your tax-deductible contribution today, to:

THE VISION FUND OF AMERICA
Suite 1205, 136 East 57th Street, New York, N.Y. 10022

Telephone (212) 935-1840

VISION FUND vc\ OF AMERICA

The video industry helping the visually handicapped
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Balanced vs. unbalanced I/O
Balanced inputs and outputs are

commonly used to eliminate ground
loops and reduce interference. It is
even more important to maintain
balanced operation when connecting
broadcast equipment to test instru-
ments. Use of a balanced differential
input on a voltmeter or distortion
analyzer is essential to produce ac-
curate readings and to verify today's

MEASURED
GAIN

CORRECT

CO VALUE

UAL DESIRED
r RE WENCY

FREQUENCY

Figure 10. Effect of generator frequency
accuracy on low-pass filter gain
measurement accuracy.

low distortion and noise levels.
Some test equipment manufactur-

ers, in an effort to save money, have
produced inputs that can only accept
a few volts on the low terminal. They
allow reduction of ground loops from
unbalanced sources but do not permit
connection to balanced lines.

GAIN AT 3RD
HARMONIC

GAIN AT 2ND
HARMONIC

GAIN AT
FUNDAMENTAL

9.5dB PER POLE

A differential input is also valuable
for eliminating hum when measuring
unbalanced lines. If an additional
ground is created by the connection of
an unbalanced meter to the system, it
may introduce hum that was not pre-
viously there.

Similar concerns about balanced

5dB PER POLE

FUNDAMENTAL 3RD HARMONIC

2ND HARMONIC

FREQUENCY

Figure 11. Effect of source distortion on high-pass filter gain measurement.
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With a total system capability far be-
yond the grasp of most synchronizers and
a price that's thousands less, the new Sony
"Sync Master" synchronizer easily offers
you the gregtest price and performance in
the industry.

It also offers you a much greater range
of features than the vast majority of syn-
chronizers. Including an edit list capabil-
ity of up to 200 edit points.

And it's the only synchronizer devel-
oped by both a professional audio/pro-
fessional video manufacturer.

But the real reason for buying it is
that it is upwardly compatible to the
proposed SMPTE "Recommended

Practices for Digitally Controlled Equip-
ment." Which means the interfacing
problems between video, audio and film
equipment will be problems of the past.
This Sony"Sync Master"synchronizer has
a built-in distributed intelligence network
that makes it able to talk to an entire uni-
verse of diverse machines developed by
diverse manufacturers.

So before you invest in a synchro-
nizer that just solves today's problems,
perhaps you should first examine the
one that will also solve tomorrow's.

SONY
Professional Audio.

©1984 Sony Corp. of America. Sony is a registered trademark of Sony Corporation. Sony Communications Products Company; Sony Drive, Park Ridge, NJ07656.



Time -code -based
EVENT/EDIT CONTROL
for audio -for -video

two more
SYSTEM 2600
building blocks

Two new complementary products
which expand SYSTEM 2600 to full
television sound editing capability.

Use them to both rehearse and record
audio -for -video edits. Save audio
tracks. Reduce cut -and -try time. Syn-
chronize audio and video cues with
sub -millisecond precision. Turn "wild"
sources on and off. Cue talent. Cue
automated switchers and mixers. And
more!

EVENT EXECUTIVE MODULE
SMPTE/EBU time -code -based with LTC
reader and six user-settable event
commands. Pre-sets each event to
1/100 of a TV frame, with ten pairs
of time code addresses - 120 on -
off commands in all. Compensates for
erase head offset and record com-
mand delays with sub -millisecond -
adjustable advance operation of each
output. Uses your computer, terminal
or keyboard for control, or our new
Event/Edit Controller.

EVENT/EDIT CONTROLLER
Modular remote control panel. Sets,
trims and controls events. Captures
addresses from incoming time code.
Use to both rehearse and record edits.
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Building-block design. Use EE and E/EC
alone, or to add precision audio -for -
video event editing to any SYSTEM
2600 synchronizing configuration.

FOR DETAILS ABOUT
SYSTEM 2600 BUILDING BLOCKS,
CALL. WRITE OR WIRE:

ADAMSSMITH
34 Tower Street
Hudson, MA 07149 USA
Tel.: 617-562-3801
NYC.: 516-352-2341
TWX: 710-347-0096
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Figure 12. Squarewave test results (from Audio Cyclopedia).

operation apply to the signal source.
With an unbalanced generator driving
an unbalanced line, it is not possible
to separate the extra hum from that in-
herent in the system.

If measurements are made in a high
RFI field, it is essential to maintain
balanced operation. Most inexpensive
pieces of test equipment will not
operate properly in such environ-
ments.

Transient response
measurements

The most common signals for this
purpose are square waves and tone -
bursts. Square -wave measurements
are difficult to extract exact specifica-
tions from, but the appearance of the
output waveform from the device be-
ing tested gives much qualitative in-

formation about its behavior. A table
of square -wave responses from the
Audio Cyclopedia is given in Figure
12.

Tonebursts are another technique
for evaluating the response of audio
devices to transients. A toneburst con-
centrates the energy of the waveform
closer to a particular frequency, en-
abling evaluation of individual sec-
tions of the audio frequency range.
Toneburst testing is common with
loudspeakers, yielding information on
the damping characteristics of the
drivers at a glance.

Audio measurements are important
for verification of proper system
operation. If they are approached with
knowledge and the right equipment,
they are easy, informative and well
worth the time. I
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HOW DO YOU JUDGE

A COMPUTER NEWS SYSTEM?

BY THE COMPANIES
11 KEEPS.
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HEADLINE
NBNS \NOR-A

ES BBC-RADIO RN
From the

largest to the smallest,
they stake their reputation on Basys, the

one computer news system designed by newsmen for
newsmen. NBC News (USA): Selected Basys for its prime time
and Nightly News special coverage of the U.S. Presidential Con-
ventions. CNN and CNN Headline News (USA): Produce 24
hours of news every 24 hours with Basys. ITN, Independent Tele-
vision News (Britain): Stays the independent alternative and
ahead of the competition with Basys. RAI, Radiotelevisione Ita-
lians (Italy): Operates the world's largest computer news facility
with Basys. WOR-AM Radio (New York): Looks to Basys to help
compete in the land of the network flagships. BBC -Radio (Britain):
Chose Basys for all its nationwide radio news. BTQ-TV (Brisbane):
Stays on top down under with Basys. They and The MacNeil/
Lehrer Newshour, Business Times, KRON-TV, WFAA-TV,
KRLD-TV all in the United States, and TV -AM, Britain's breakfast
show, make Basys the most installed, fastest growing computer
news system in the world. Basys, the hard news software.

Basys Inc., 2685 Marine Way, Mountain View. California, 94043.
Tel: 415 969 9810, Telex 171604
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The job of getting a job
By Jerry Whitaker, radio editor

Looking for a job in the broadcast
industry is not what most people
would consider a lot of fun. The pro-
cess is generally time-consuming, ex-
pensive and trying on a person's
nerves. An ideal job seldom falls into
somebody's lap. A good job, instead, is
stalked, often with the patience and
skill of a wild game hunter.

People who seem to have landed a
great job overnight-with little or no
effort-will usually tell you that their
move came only after years of plan-
ning and work toward a single goal.
It's called "paying your dues," and
everyone knows how it works.

The process of finding a good job is
not a hit-and-miss proposition. It can
be directed, timed and controlled. Get-
ting a good job is a job in itself.

The science of job placement has ad-
vanced substantially within the last

decade. Analysts have been able to
distill and package the qualities and
approaches that aid an employee in
getting ahead in his or her chosen pro-
fession. Career planning with a focus
toward the future is more important
now than ever before in most profes-
sions. It is especially important for
technically oriented fields, such as
radio and TV broadcast engineering.

More skills demanded
The technical sophistication of

broadcasting is constantly growing,
and the industry, therefore, is
demanding higher skilled technicians
to maintain the new, advanced tools
of the trade. According to Gary Kim-
ball, vice president for engineering of
Don Fitzpatrick and Associates -a
professional job placement service-
the era of the technical generalist is
over, at least in the TV industry.

He said, "The equipment in use at
TV stations today is becoming so corn-
plex that it is increasingly difficult for

maintenance engineers to remain
knowledgeable about everything in
the plant. Stations, therefore, are look-
ing for specialists in various technical
areas, such as VTR repair, transmitter
maintenance or ENG service."

Kimball also noted that increased
equipment sophistication has made
field repair of some types of gear dif-
ficult, if not impossible.

"Thq complexity is such that most
technicians do not have the necessary
skills to work on the gear, and prob-
ably never will. Frame synchronizers,
digital effects generators and time
base correctors-for example -are
units that are generally difficult to ser-
vice in the field," he said.

"Even if the station engineer goes to
school and learns troubleshooting
techniques for the hardware, the
mean -time between failures on such
equipment is usually so great that the
technician will probably have forgot-
ten much of what he had learned by
the time the unit fails. Stations, in -

The best portable wireless.
The Model 66A PRO is the latest version
of Cetec Vega's popular compact, battery-

powered wireless microphone receiver.
Features include:
 Lower power consumption for 8-10

hours continuous operation from four
internal 9-V batteries.

 High signal-to-noise ratio and wide
dynamic range (over 100 dB in Model
66A/DII with DYNEX® II audio
processor).

 True helical -resonator front-end filter
and multiple -pole crystal IF filter for
superb selectivity.

 External power capability for field and
portable use, from a 12-V camera belt
pack or other +10.5 to +18 Vdc source.

 Lightweight and compact
(5.4 x 1.3 x 6.25 in ).

Write or call for further information and
location of your nearest dealer:
Cetec Vega, 9900 Baldwin Place,
EL Monte, CA 91731. (818) 442-0782.

eCetec Vega
...the professional's wireless

66A PR

C -466A Quad Case
Houses four 77/66A systems.
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"We're finding that people will travel and relocate
all over the country for the job they want."

stead, are concentrating on the
items-usually mechanical-that fail
more often."

Equipment specialization has
resulted in a number of new oppor-
tunities for TV engineering personnel,
according to Don Fitzpatrick, presi-
dent of the San Francisco -based place-
ment company.

He said, "Today we're seeing many
more jobs in the TV industry than ex-
isted five or six years ago. The ap-
proach taken by many stations toward
recruiting technical personnel is also
changing.

"For example, there was a time
when if you were the manager of a sta-
tion in Spokane, WA, you tried to hire
personnel from your immediate area.
Now, however, we're finding that peo-
ple will travel and relocate all over the
country for the job they want. We are
also seeing that station managers are
no longer only looking inside their
own geographical areas for new
employees."

Fitzpatrick added that his company
has seen a change in the length of time
engineering personnel spend in a par-
ticular job.

"I think the mobility factor has in-
creased, but not nearly to the extent
that it has for on -air TV personnel. I
think you will see engineering people
staying at a station for five to eight
years today, where they may have
stayed 15 years in the past," he said.

Fitzpatrick added that most of this
job shifting is done for reasons of posi-
tion advancement, that money seems
to be a secondary concern.

Getting the job
How does a person go about finding

the job he or she wants? Kimball said
the first step in the process was to ac-
curately define the desired position.

"The person should focus on his or
her area of interest, whether it is out
in the field working with ENG equip-
ment, or in the studio working with
video switching gear," he said. "After

focusing on the desired position, the
engineer must go about acquiring the
skills necessary for the job, whether
through factory or technical school in-
struction or on-the-job experience."

When approaching prospective
employers, Fitzpatrick had some
interesting advice.

"Experienced engineers looking for
a career advancement should ap-
proach the process as a consumer. For
example, they should pick a part of
the country they want to move into
and approach stations in the area on
an equal basis. Don't just send a
résumé saying please hire me, but in-
stead aggressively go out and ask the
stations what opportunities they can
offer, and what benefits they can pro-
vide. Try to talk to as many stations as
possible and put yourself in charge of
the situation."

One of the keys to landing the type
of position desired is getting in touch
with the so-called hidden job mar-
ket -those openings that are filled

Portable diversity wireless.
Cetec Vega's Model 67A PRO portable
diversity receiver provides improved
effective operating range and virtually
eliminates signal dropouts caused by
multipath conditions.
Features include:
 True dual -receiver diversity.
 Low power consumption; operates

from four internal 9-V batteries.

 DYNEX® II audio processing for over
100 dB dynamic range and high signal-
to-noise ratio.

 True helical -resonator front-end filter
and multiple -pole crystal IF filter for
superb selectivity.

 External power capability for field and
portable use, from a 12-V camera belt
pack or other +10.5 to +18 Vdc source.

67A PRO

 Lightweight and compact
(6.95 x 1.4 x 7 in ).

Write or call for further information and
location of your nearest dealer:
Cetec Vega, 9900 Baldwin Place,
El Monte, CA 91731. (818) 442-0782.

Cetec Vega
...the professional's wireless
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"All too often the applicant will say he will do anything around the TV station.
Unfortunately, there is no such job description...."

before they are advertised. Fitzpatrick
recommended a procedure he called
the friendly pest syndrome.

The friendly pest is a person who
contacts the employer every 6 weeks
or two months just to say, "I'm still
here and I'm still interested in work-
ing for you, so don't forget me."

Fitzpatrick explained the reasons
for this approach: "When I was a news
manager, the people I always hired
were the ones who sent me a résumé-
or walked in off the street-
and then checked back on a regular
basis. They let me know that they
were interested in the position.

"In many companies, there is little
turnover, but when a job opening does
occur, the first people who come to
mind are those that persisted in letting
the employer know they wanted the
job in the first place."

Preparing a résumé should be ap-
proached carefully by any engineer
trying for a new position. According
to Kimball, a maintenance engineer
should concentrate on experience-

what types of equipment he has
worked on-and education. Lengthy
résumés should be avoided.

Fitzpatrick added, "There is a
tendency sometimes-especially with
young people looking for a job right
out of technical school or college -to
take a shotgun approach, sending out
40 or 50 resumes at a time. Basic
psychology says that if you're going to
do that, you must do your homework
first. Find out the name of the chief
engineer or personnel director at the
particular station or production house
and address the résumé to him or her.

"This requires extra work, but helps
to ensure that the résumé will be
opened and read. Also, the applicant
should specifically say, 'This is what I
want to do'- whether it is ENG
maintenance or VTR repair or
whatever. All too often the applicant
says he will do anything around the
TV station. Unfortunately, there is no
job description for anything around
the TV station. Be specific."

Not only is the résumé important,

but so is the cover letter that accom-
panies the résumé. The letter should
be well -written, pointing out what the
applicant wants to do, and-accord-
ing to Fitzpatrick-the last paragraph
should state that the applicant will be
calling within a week to set up an ap-
pointment.

Fitzpatrick said, "The reason I sug-
gest that closing line is because a lot of
résumés come in with a closing
paragraph such as 'I'm looking for-
ward to hearing from you.' What ac-
tually happens, however, is the
résumé gets shuffled into a file and
most likely forgotten.

"But, when somebody says to you,
'I'm going to be calling you next week,'
the employer has to start thinking
about that person as an individual.
And, if he doesn't want to sound unin-
formed when the applicant calls, he
will likely read the résumé."

That's all it takes to land the right
job -experience, knowledge, motiva-
tion and hard work. Especially hard
work. I :1.-4111

WE ARE READY TO SWITCH HIGH DEFINITION
AND COMPONENT FORMAT SIGNALS...NOW.

The 9300 is a 16X16 RGB switcher that combines density,
quality and economy without using any single -sourced
semiconductors. It is a switcher that handles RGB or
component signals and provides 20MHz of useful
bandwidth. Three separate RGB inputs are switched
simultaneously in the vertical interval.
The control system interfaces the comprehensive line of
Image Video routing switcher control panels. The 16X16
RGB switcher including power supply is neatly packaged
to fit into 12 rack units!

Available in several configurations
16X16 video only, 32X32 video only
16X16 AFV, 32X32 AFV, and

multi -levels.

Talk to us about your switching needs...We are
switching on the future.

111131 LIME 11111I13
705 Progress Avenue. Scarborough. Omar., Canada Ml H 2Z7 Teiephone 010438-3960 Telex 065.25392

264013 Ernbarcadero Way, Palo Alto, Califon. 94303 Telephone. (415) 4241602 TW0. 910-3731762

See Us at SMPTE Booths 783 & 784, Sheraton Center
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Colortran The Systems Company
The Company ... Colortran your one source for dimming, con-
trol, power distribution and fixtures. Whether it be Dimension
Five controlling up to 1000 dimmers or Patchman with 2 scene
preset and 8 memories, or System Two in between; whether it
be cyc lights, fresnels, ellipsoidals or follow spots; whether it be
J -boxes, connector strips or pantographs; whether it be Dimen-
sion 192 or dimmer packs - Colortran is your one source for
the entire system.

Dimension Five

System Two

Patchman
Dimension I92

The System . . . Colortan offers the system proven at installa-
tion such as: Dallas Theatre Center, Nashville Network, New
Orleans Event Center, MBC (Korea), MGM Grand, King Saud
University - Riyadh. Saudi Arabia, Los Angeles County Fair-
grounds, Spruce Goose, KTTY-TV, NY Convention Center,
Harlech TV -Wales UK, Howard University, Virginia Center for
Performing Arts, Falk Theatre - Florida, WGHP-TV, KHSL-TV, In-
ravision - Bogota, Columbia, Channel 13 - Chile.

The Dimmer . . . maximum density dim-
ming with Dimension 192 - up to 192
2.4kW dimmers in one rack, plug-in elec-
tronics as well as plug-in dimmers. Com-
plete security (lock door prevents dimmer
and control module removal), Dim/
Non -Dim switch selectable, advanced en-
gineering with proven components.

CaColortran, Inc.

Headquarters 1015
,.,,,1 51

Bur.nY CA 91505 - 50-1200 ie. 57 7252 16.5157111T

Ess1 Coast - meadows 01,c Com. - 301 Route 17 ram. Rutneftord NJ 11/070 -12011.54009
internat.. - 0 Bc. 5 1,5,f. II Ine,ord Non. 11.24 3.0 .g.ana - ie. 551 51294

Connector Strips

Color Arc Followspot

I, 2 & 5 kW Fresnels
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There are
distribution amplifiers
and then there are
ATI DISTRIBUTION AMPLIFIERS...
in a class by themselves.

DON'T SETTLE FOR LESS THAN ATI PERFECTION.
TAKE A CLOSER LOOK FOR YOURSELF.

CALL OR WRITE FOR FREE DETAILED BROCHURES TODAY!

AUDIO
TECHNOLOGIES
INCORPORATED

328 MAPLE AVE.
HORSHAM. PA. 19044
(21 5) 443-0330
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Dont wade
through1000 different

product brochures...

Use BE's
Spec Book

instead!

new
products

Noise reduction sytems
Two new models have been in-

troduced into the line of Micmix
Audio Products noise reduction
systems. Model DX -2 is a stereo
Dynafex system that incorporates a
brilliance control. Model DP -1 is a
single -channel Dynafex system that
includes the brilliance control plus
several other features that allow the
user to fine tune the Dynafex cir-
cuitry. All Dynafex models provide up
to 30dB of noise reduction without the
encode/decode process. Both models
use XLR connectors located on the
rear panel for input/output interface.
Inputs are electronically balanced,
outputs are unbalanced.

Circle (524) on Reply Card

VP -1 and VP -2 in PAL versions
Chyron Corporation planned to

show PAL versions of its high resolu-
tion electronic graphics generators at
the International Broadcasting Con-
vention show in Brighton Sept. 21-25.
The VP -1 and VP -2 are electronic
graphics generators targeted for
smaller broadcast and cable studios as
well as non -broadcast applications in-
cluding business and corporate users,
public display advertising, electronic
slide production, education and a
variety of other markets. The VP -1 is
designed to be used with any personal
computer with an RS -232 port and a
word processing program. The VP -2 is
a stand-alone generator.

Circle (525) on Reply Card

RGB switching
Dynair Electronics introduces solid-

state switching for raster scan video
systems, which allows the user to
select up to 16 sources and distribute
them to one display or copy device.
Compatible with most display con-
trollers, hard copy and film units,
large screen projectors and CRT
displays, the unit accommodates all
standard scan rates. It can be operated
locally and/or remotely by manual
push -buttons or host computer via the
optional serial control port. Two sizes
are available: five inputs/one output in
one self-contained rack -mount
package, or 16 inputs/one output
housed in a 3 -unit rack -mount
assembly.

Circle (526) on Reply Card

Transient protection unit
EEV has developed a transient pro-

tection unit type TPU7A, designed to
provide protection of telephone and
data lines against the effects of EMP

Continued on page 164
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818-843-7567

UNIVERSAL
SURGE PROTECTOR

FOR ALL LINE VOLTAGES!

Never obsolete! Unique re-
settable strapping protects
on all power systems-even
3-phase-if you should
change line voltage. "On" all
the time, to protect con-
stantly. Immediate shipment.
Quantity discounts. Money CALL BILL JOHNSON
back guarantee. Order today. 215/544-8879

EAGLE HILL ELECTRONICS, INC.
41 Linden Avenue Rutledge, PA 19070
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FREE 32pg Catalog & 50 Audio/Video Applic.
ems Par SUPP, E0,

HONO,
TRANS, ACN,
TAPE, VIDEO,

SMreo'Nono P., AoMi LINE, OSC

5 -10/2 -out, 12 -I,,4 -0,I. 16 -104 -out
Video a Audio Dist Anals. TV Audio & Rood Prod Consoles

OPAMP LABS INC (213) 934-3566
1033 N Sycamore Av LOS ANGELES CA, 90038
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LOUDER CARBON INTERCOMS
BOOSTER ONE

 Increase Volume by up to 800%
 Improve Voice Clarity
 Increase System Performance

NO BATTERY NO MODIFICATIONS

DURCOM, 24 Spring Lane, Farmington. CT 06032
12031677-6306
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AUDIO PATCH BAYS
PREWIRED

[Er MULTIPIN GOLD CONNECTORS
r BROADCAST QUALITY
IT DEALER PROGRAM
11 CUSTOM WORK
BITTREE 1337 GREENBRIAR ROAD
GLENDALE CA 91207 213-507-0418
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Have "TWO -SHOT" Will Travel
 Switcher
 Mixer
 Identifier
 Color Monitors

LANG VIDEO SYSTEMS
700 Warrington Avenue
Redwood City California 94063 (415) 364-1287
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VTR AUDIO MONITOR
Self -Powered

7" Rack Mount

:NCHOR
1!!!!53.129IA.,
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BATTERY POWERED MIXERS
STEREO

/48, 12 VOLT
4x2 - 6x2

 COMMUNICATIONS
TRANS. IN AND OUT

AUDIO DEVELOPMENTS
414 N. SPARKS ST.

BURBANK, CA 91506
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Winterizing
the ENG operation

By Carl Bentz, TV editor
Winter is coming, and with it will be

the usual adverse conditions that
make ENG activities difficult. Cold
temperatures and moisture can spell
even greater problems than summer's
heat and humidity. Fortunately, most
of today's ENG products really don't
need a great deal of attention to pro-
vide adequate winter operation.
However, a few common sense sug-
gestions may provide more than just
adequate operation.

Batteries
Most ENG functions require battery

power for cameras, recorders and
perhaps lighting equipment. Cold en-
vironments, particularly sub -zero con-
ditions, can cause the chemicals in-
side batteries to react slowly. The
result is inadequate power. At the
studio, when the cold battery is placed
on a quick charger, it has been found
that permanent damage may result. If
the battery is allowed to warm to a
safe temparature, the damage may be
avoided.

The condition of the battery is also
important. A battery that has been in
use for some time may show problems
of unequalized charging. Some cells
recover their charge better than
others. An unequalized battery will
appear to fail prematurely. Refer to
the September Buyers' Guide for bat-
tery charger and conditioning pro-
ducts to keep your systems in top
shape for the coldest weather.

Cameras
The worst enemy of a camera in

winter is moisture. Temperature
could conceivably affect mechanical
alignments, but moisture is far more
critical. The best means to avoid
failures due to moisture is protective
coverings. Proper ventilation of the
camera is important, but in cold en-
vironments, a waterproof covering
could create less problems than would
snow or rain.

Attention to transportation cases for
cameras and other equipment may
also prove helpful. Again, should your
cases be in questionable repair, con -

suit the Buyers' Guide edition for con-
tacts for new cases or repairs to ex-
isting products.

Several weatherized lens systems
have been announced over the past
years. Generally, weatherizing of the
lens is not a retrofit situation, but
rather a special form of the product.
Check with your favorite lens
manufacturer for ways to keep incle-
ment weather from causing you lens
headaches.

Recorders
Just as with cameras, moisture in

the video recorder will not make the
unit work any better than normal.
Most recorders designed for less than
ideal conditions usually include
moisture sensors on the head drum. If
a recorder has been exposed to cold
temperatures, during a warming pro-
cess moisture may collect along the
tape path that will cause the system to
operate unsatisfactorily. Rather than
smooth motion, the tape jerks through
the machine, making the recorded
material unusable. Keeping the
machine and tape warm is the best
solution. If time is available to allow
equipment to warm to the environ-
ment, such unstable operation should
be avoidable as well.

ENG Vehicles
Getting to the ENG project site

means that vehicles need to be
winterized as well. Snow tires and
chains may be required to get through
snow and slush, assuming you have
had a competent mechanic make sure
the engine is ready for the cold en-
vironment. Again, batteries,
automotive or otherwise, suffer more
stress in winter than any other time of
the year. The vehicle's electrical
system should be checked, as well as
oil and coolant.

Getting ready for winter ENG pro-
jects is more common sense than
anything else. Fortunately, the few
areas that need special consideration
can be handled easily ahead of time
without too much expense. Waiting
until winter hits, however, may result
in problems. Plan ahead. I :I:M1
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BOSCH FGS400111.

VIDEO GRAPHIC SYSTEM

The FGS-4000 Produces Unsurpassed
Video Image Quality

Is it presumptuous for us to sug-
gest that the pencil is passe? The
brush a bygone? To the traditional
graphics designer, perhaps yes. To

the video graphics designer, not really. But
regardless of tradition, the designer with
the most adequate tools can best imple-
ment his imagination. And those tools
come from Bosch.

"It gives unlimited
capability to design,
generate, modify and
manipulate two- and
three-dimensional
objects in three-
dimensional space."

Our reason for developing the FGS-4000
was really very simple. We wanted to give
the graphics artist more freedom. To give
him wings for flights of fancy. To give
him a better way to unleash his energy.
More than a character generator or elec-
tronic paint set, the FGS-4000 is a tool
for handling objects in a very real and
natural way.

This is not a one -button special effects
box. The FGS-4000 is one of many elec-
tronic tools that has helped Bosch set
or raise industry production standards.
But while our products are based on the
computer, they are built for the designer.
In fact, they do not reach the market

until they are tested and proven by artists
for artists.

Since this is a software -based system, the
FGS-4000 comes with a future. As new
software applications are developed over
time, they will find a home in Bosch hard-
ware. To the graphic designer in the video
environment, that means the system will
grow withyou as well as with the industry.
It means the system provides an unlimited
capability to design, generate, modify and
manipulate two- and three-dimensional
objects in three-dimensional space.

The FGS-4000's image quality is excep-
tional. It is characterized by apparent
resolution in 10 nanoseconds. There are
no stair steps, breaking or tearing of edges
when scaling, positioning or rotating ob-
jects. Images are completely recreated and
anti-aliased at each frame, and appear vir-
tually perfect at beginning and ending
frames, and at every one in between. In
fact, images produced by the FGS-4000
are indistinguishable from camera -
entered graphics.

Bosch will help you get your hands on the
FGS-4000 picture. We will train you in
our new, fully -equipped facility. We will
teach you both fundamental and advanc-
ed operating skills to help you free the
visual images still locked in your imagina-
tion. You will work on a video graphics
system so limitless that wonders become
realities at your command.

How do you get your hands on the
FGS-4000? Call (801) 972-8000. Or write
to Video Equipment Division, Robert
Bosch Corporation, P. 0. Box 31816, Salt
Lake City, Utah 84131.

The FGS-4000 creates an image quality
comparable to that of a high quality T.V.
camera. Special anti-aliasing hardware
continuously smooths out the edges,
creating, at all times, clean images regard-
less of size. Seeing is believing.

Robert Bosch Corporation
Video Equipment Division
P.O. Box 31816, Salt Lake City, Utah 84131
(801) 972-8000
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See QEI's
Emergency

Back -Up
Low Power

FM
Transmitter

On Page
145.

Video/Audio 'Network Feed" Model VA -16
1 -1n/16 -out Broadcast Specs
Video (BNC) DC-11MHZ 750 in/out
Audio (XL -Type) BaHn, 10K

Sal -out, 6000

Slam 10"x 12"x eo -HallIburton"
Black Alum case

Wt: 8 lbs Price: $800
Free 40 p. Catalog with 75 Applications

OPAMP LABS INC (213) 934-3566
1033 N Sycamore An LOS ANGELES CA, 90038

er,....ppodo*

0C100061:10
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GEWikoSylvania
50% off Manufacturer's List
We would like
to bid on your Supplies
annual needs. Inc.

Box 10, 702 East Washington Street
Washington, IA 52353  (319) 653-2123
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PRECISION MAGNETIC
TEST TAPES -

TI OE.
Standard Tape Laboratory, Inc.

26120 Eden Landing Road #5, Hayward, CA94545
(415) 786-3546

Circle (137) on Reply Card

HEAD RE -LAPPING
AND NEW HEADS FOR AMPEX
Worn cartridge and reel to reel heads re -
contoured and re -lapped for original perfor-
mance. Send for free brochure.

R.K. Morrison Co.
819 Coventry Road  Kensington, CA 94707

(415) 525-9409
Circle (145) on Reply Card

New products
Continued from page 160

and lightning. These new TPUs offer
the benefits of a spark gap, avalanche
diode and filter network, which is
capable of clamping any disturbance
to a pre -determined value of 7.5V to
170V. This bulkhead mounted, feed -
through device isolates exposed ca-
bles from the protected environment.

Circle (527) on Reply Card

Mini high voltage relays
Kilovac Corporation is offering an

entire family of ceramic vacuum
relays. Available in SPST, SPDT, fail-
safe and latching configurations, the
K40 series of relays includes both 5kV
and 10kV rated models, with current
carry of 15A at dc and of 3.8A at
32MHz. With operating times as fast
as four milliseconds, the K40 series
relays are suited for applications in
digital antenna couplers, laser
systems, medical instruments and
numerous industrial high voltage
switching requirements.

Circle (500) on Reply Card

Portable camera identifier
A new portable camera identifier

that automatically identifies the feed
from individual cameras has been in-
troduced by QSI Systems. This unit,
the PCID-864, clips to the camera
operator's belt and, when plugged into
a camera, adds an 8 -character ID into
the vertical interval of the camera
video. The unit is powered by a 9V
battery.

In operation, the PCID-864 can also
be used to identify live news feeds
from individual helicopters or vans
when a station has more than one
crew sending to a steerable antenna.
The unit instantly labels every EJ
camera and VTR in use.

Circle (501) on Reply Card

PC board repair kit
Circuit -Fix from Datak is a repair

kit with adhesive copper donuts, foil,
knife and a patented (pending) com-
bination clamp and cutting guide. The
clamp -guide simplifies cutting con-
ductor traces to as thin as 0.012 -inch.
The tool is opened with one hand
while adhesive copper foil is slipped
in place. The width is adjusted by
hand while checking with a
machinist's scale. The clamp -guide
securely holds the foil, gives a true
straight edge and keeps the blade
perfectly vertical during the cut.
Repairs are made by pressing the
trace onto the PC board, cutting off
the excess with a knife and adding

donuts (terminal pads) where re-
quired.
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Zoom lens control

Vicon Industries has introduced the
Auto Focus zoom lens control system,
which provides an automatic positive
focus without external sensors. Auto
Focus relies upon signals within the
camera itself, not on information from
an offset pickup. Simple push-button
operation provides a more efficient
method of rendering focus in any lens
regardless of focal length or aperture.

Circle (504) on Reply Card

Transmitter combiners
for microwave TV

Series 4630(4) quadraplexers from
Microwave Filter combine the four
channels in any ITFS group: groups A
through H (2500 to 2700MHz). Loss
per channel is less than 1dB, power
handling is 100W per channel and
mutual channel isolation is 25dB.
Connectors are 50ft type N. Height is
181/4 inches above the 17" x 17" mount-
ing plate and weight is only 40 pounds
and 8 ounces. The 4630(4) may be
wall-, floor- or panel -mounted.

Circle (505) on Reply Card

Tilt head
Vinten's new Cormorant 90 EFP pan

and tilt head from Listec Television
Equipment Corporation is automat-
ically self-limiting, compensating the
degrees of tilt to accommodate nearly
any camera/lens combination. The
Cormorant has a balance tilt range of
180 degrees. If a camera/lens combi-
nation has a 125mm (about 5 inches)
vertical center of gravity, the unit bal-
ances to accept loads from 10kg to
33kg (about 22 pounds to 72.5
pounds). The load capacity can then
be extended to 40 kg and the balanc-
ing mechanism will automatically lim-
it the tilt angle to 120 degrees.

Circle (518) on Reply Card

Satellite TV receiver
Marconi Communication Systems of-

fers a compact satellite TV receiver
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The ingredients of Varian's new
S -Tube bring
super -high efficiency.
Varian's new "S -Tube" klystron
operates at super -high effi-
ciency-translating to signifi-
cant savings in electric utility
costs for UHF -TV broadcasters.
The new S -Series, 5 -cavity
klystron provides significant
improvement in operating effi-
ciency through a unique config-
uration of tuning and cavity
loading.

Efficiency -tuned for
10% improvement.

The new S -Series klystrons are
tuned to maximize efficiency
while maintaining useful gain.
The Q of the second cavity is re-
duced by external loading and
the output cavity is optimized by
use of a variable visual coupler.
These tubes will provide effi-
ciency improvement of up to 10
percentage points over current
high efficiency types when used
under equivalent conditions.

Interchangeable with
Varian H -tubes.

The most practical aspect of the
new S -Series tubes is the com-
plete interchangeability with the
Varian VA -953H -Series tubes,
providing broadcasters maxi-
mum flexibility in planning new
equipment acquisitions.
More information on Varian's
new S -Tube is available from Var-
ian Microwave Tube Division, or
any Electron Device Group
worldwide sales organization.

Varian Microwave Tube Division
611 Hansen Way
Palo Alto, California 94303
Telephone: 415.424-5675

Varian AG
Steinhauserstrasse
CH -6300 Zug, Switzerland
Telephone: 042-23 25 75

varian
Circle (117) on Reply Card
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Who's

Busy

Selling

Cart

Machines?
See page 59

CABLE REELS built for
the professional environment

 Extremely durable tubular
steel construction

 Heavy-duty, permanently
lubricated bearings

 Stackable or with casters
 3 -position brake

-lock for transporting
-soft brake for spooling out cable
-free wheeling for fast rewind

Request Canare's
full line
Cable & Reel
Catalog.

CANARE CABLE, INC.
10834 BURBANK BLVD./NORTH HOLLYWOOD, CA 91601

18181 506.7602

that is only 44.5mm thick. Model
P3400 has been designed for high
quality, cost-effective reception of the
new European satellite TV transmis-
sions beamed from satellites, such as
the ECS and Intelsat series. Primary
users are likely to be cable system
operators and telecommunication
organizations, but the receiver is also
intended for other professional users,
such as broadcasting organizations,
hotels and conference centers,
language teaching institutes, military
bases and offshore installations.

Circle (519) on Reply Card

Accu-weather forecasts
from The Source

Weather forecasts from Accu-
Weather, are now available on The
Source. These reports detail the up-
coming weather for the country as a
whole, for specific regions of the
country, and for the 15 largest
metropolitan areas in the United
States. Also, more than 100 specific ci-
ty forecasts will be provided giving
high and low temperatures and
weather conditions for the three days
ahead. Weather information is also
available for more than 40 cities
around the world. From November
through March, Accu-Weather will
provide on The Source detailed
forecasts of weather -related hazards
on major U.S. highways. Accu-
Weather reports will be updated twice
daily or more often if necessary.

Circle (520) on Reply Card

VCR/monitor system
Panasonic Industrial Company has

introduced a compact, self-contained
VCR/monitor TV combination unit
designed for high -quality video
presentations. The CT -130V comes
equipped with a 10 -function wired
remote control keypad. Operational
modes include noise -free still
playback, 8 -hour recording/playback
capability and editing functions. The
monitor has a bright, clear 13 -inch
diagonal screen. Panabrite control
and picture sharpness control allow
the user to fine-tune image quality.

Circle (521) on Reply Card

Disappearing tape
One of our biggest problems with

tape, it seems, is that it disappears just
when we need it most. A new tape
from Arlon Products is water soluble,
is highly conformable and is durable.
The tape can be dipped in solder and
washed off in hot water, protecting
desired areas without problem. The
tape is also static -free and leaves no
residue to impair the protected sur-
faces.

Circle (523) on Reply Card

31/2 Digit DMM
The DM -8010 rotary switch 31/2 digit

DMM, by A.W. Sperry, has a
built-in tilt stand, instant continuity
buzzer, auto zero, auto polarity,
overload protection on all ranges,
500V ac/dc protection on all
resistance ranges, diode test function
low power ohms for in -circuit
resistance measurement, recessed
safety designed input jacks and basic
dc accuracy of 0.25% reading.

Circle (502) on Reply Card

Peelable ground plane cable

Belden Electronic Wire and Cable is
offering a peelable ground plane cable
which assures easy termination by
eliminating the need for special equip-
ment to separate the mesh from the in-
sulation. This controlled impedance
cable aids in reducing crosstalk and
may be used as an interface cable on
personal computers and peripheral
equipment. The temperature rating of
the cable is 105°C; its insulation
resistance is 103 MIZ (10 -foot sample);
it passes the UL VW -1 vertical flame
test.

Circle (512) on Reply Card

Modular time code
Amtel Systems, the U.S. distributor

for Evertz Microsystems time code
products, announces the EV Bloc
System, a versatile modular time code
and control system. By selecting only
the necessary modules, a user can
create a custom time code/control
system from our off -the -shelf modules.
On -board intelligence in each
microprocessor -based module allows
them to operate independently or as
an integrated system.
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Cable reels
Canare Cable has introduced a line

of cable reels, which are constructed
of extremely durable tubular steel,
with an E -shaped brace, and which in-
clude heavy-duty, permanently
lubricated bearings. These reels are
further tested with sustained vibration

Circle (118) on Reply Card
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NewSchneider TV Lertses
Continuing the tradition of quality and reliability

Schneider

A complete line of
TV lenses for studio, field
and ENG/ EFP combines
Schneider quality with
advanced technology.

The newest addition to the studio and field
lens line, is a 14.5x zoom which features improved
color correction, low geometric distortion and high
MTF. The studio/field lens line includes 15x and
30x lenses for 11/4", 1" and 2/3" formats.

In ENG/ EFP lenses, the lightweight 14x zoom
with built-in 2x extender is now being used by all
leading camera manufacturers. Ruggedly designed,
it features 3 built-in zoom ranges (9-126mm; 18 to 252mm,
with 2x extender; 6.3 to 9 mm superwide with aspheric attachment).

Contact us today for a demonstration.

917, D-6550 Kreuznach, tr 1)60 10, Telex: 42 800
Schist' lerJos. Schneider

ad
Optische Werke Kreuzn(06

7ach
GmbH & Co KG

KRI-- U7 \ AC HSCHNEIDER CORPORATION OF AMERICA Exclusive Distributor for the U.S.A. and Canada
400 Crossways Park Drive, Woodbury, N.Y.11797.'Q (516) 496-8500 telex: 960 102
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C DfE ORNELL-
UBILIER

Mica Capacitors

LARGE STOCK

VACUUM
CAPACITORS

ITTJENNINGS

SURCOM ASSOCIATES, INC.

305 Wisconsin Avenue
Oceanside, California 92054

(619) 722-6162

to ensure protection against abuse in
transportation. All models include a
3 -position brake lever. In locked posi-
tion, the reel will not rotate. In the
soft -brake position, cable can be
pulled from the reel, but friction
prevents excess spillage when cable is
pulled quickly. In the free position,
the cable will pull from the reel easily.

Circle (515) on Reply Card

Audio routing/mixing system

The IMS model 200 Smart Switcher
audio routing/mixing system can be
configured in matrices including
32x8, 8x32 and 16x16 in a 51/4 -inch
frame including power supply. Matrix
configurations are in groups of eight,
and can contain up to 256 crosspoints
per frame. The matrix can be expand-
ed up to 128x128, with up to 32 con-
trol stations. The unit is available with
both local and remote control panels
to access the matrix. The switcher can
be structured in multilevels and is
easily field upgradable.

Circle (516) on Reply Card

Camera crane

Vinten's Merlin Arm is a low-cost
camera crane designed to allow flex-
ibility and freedom in lightweight
ENG-type camera productions done
in the studio. The camera is mounted
separately at the upper end of the
crane arm, with camera operator's
pan and tilt controls at the rear. A
7 -inch viewfinder with power supply
and automatic tilting mechanism pro-
vides direct vision at any elevation.
Zoom and focus controls are con-
nected to the pan bar at the rear of the

arm through extended cables. Stain-
less steel wire and a series of
grooved pulleys provide immediate
response through the camera
operator's hand controls, which are in
the standard and familiar configura-
tion. The Vinten Merlin weighs 116
pounds without camera, viewfinder,
power supply or counterbalance
weights. It has a capacity of 30 pounds
and an arm travel of 102 inches from
high level to low level with the stan-
dard arm.

Circle (517) on Reply Card

Extra lightweight monopads
Gitzo has introduced two extra

lightweight (16 ounces each), but solid
3/4 -inch diameter monopods. Each is
supplied with hard rubber tip, soft
cushioned platform, reversible 1/4 -inch
to %-inch screw, wrist strap and soft
grip for firm, comfortable holding,
minimizing vibration. The 3 -section
Mono Weekend has a range from 23
inches to 63 inches, the 4 -section
Mono Weekend -Luxe from 19 inches
to 64 inches. Both are available with
handgrip instead of standard plat-
form, to be used as walking sticks.
Deeply anodized (1/10 mm), corrosion -

proof extensions glide smoothly, lock
firmly on fiber sleeves (no metal on
metal) and with soft -cushioned lock-
ing rings.

Circle (513) on Reply Card

Portable video cameras
Panasonic Industrial Company has

introduced a pair of versatile new por-
table cheek rested color video
cameras that are designed for low -
light applications to capture high -
quality video images. The WV -3040
and WV -3050 feature f1.2 lenses, auto
white balance and 6X power zoom
lenses.

Circle (522) on Reply Card

SCA carrier
CRI, Audio has introduced the new

SCA300A model, which has an ad-
justable carrier frequency with no
nulling or balancing and a low dis-
tortion quartz crystal -controlled
oscillator. The SCA300A can be used
for a variety of applications: paging,
music, data and telemetry. The SCA
300A has an upgraded VCO response
to accommodate a wide range of
signals. The unit comes with both a
standard D (RS232) connector and a
BNC connector for insertion of digital
or FSK signals directly into the
modulator. Linearity is excellent and
an advanced digitally synthesized car-
rier is used.

Circle (506) on Reply Card

Fiber-optic cables
Hard -clad silica duplex fiber-optic

cables are now available from Ensign -
Circle (120) on Reply Card

168 Broadcast Engineering October 1984



To know how good your
camera tube is, look it

straight in the eye.

For better color pictures,
compare the color of the photoconductors.

This simple comparison demonstrates
why you'll get better broadcast quality with
Saticon* II. The dark red faceplate of Saticon II
shows its selenium-arsenic-tellerium photo-
conductor. The lighter reddish -yellow faceplate
of the Plumbicon tube reveals its lead -oxide
photoconductor.

This color difference indicates significant
Saticon II advantages. Because the darker
photoconductor absorbs more light, picture
quality is enhanced. On the other hand,
Plumbicon's lighter color photoconductor
reflects more light at all visible wavelengths, as
shown in the chart below.
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Because Saticon II reflects less light,
yoi, benefit with reduced flare and less
blooming. Low -light colors maintain their
integrity and accuracy.

As a consequence, Saticon II does a
remarkably good job of handling high contrast
scenes in uncontrolled lighting conditions
because of its low flare. What's more, Saticon
II's photoconductors a glassy, amorphous,
high resistivity film. Its structure serves to
ensure high resolution, high sensitivity and
unmatched depth of modulation.

For more information on Saticon II, contact
your RCA distributor or write to RCA Camera
Tube Marketing, New Holland Avenue, Lancas-
ter, PA 17603. Or call (800) 233-0155. In
Penna., phone (717) 397-7661. Over- seas,
contact RCA Brussels, Belgium. Sao Paulo,
Brazil. Sunbury -on -Thames, Middlesex,
England. Paris, Fra-ice. Munich, W. Germany.
Hong Kong. Mexico 16 DF, Mexico.
*Used by permission of trademark owner.
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attEna
4500

"The" cost-effective
film -to -tape transport

 Phase -locks to
NTSC, PAL or
SECAM

 Constant T -V pull -
down time at all
frame rates.

 1-2-4-6-8-12-
24 FPS stop and
single frame

 Capable of
computer or
programmable
control

 Two-year warranty
 Modular design

For more information contact:

L -W INTERNATIONAL

50 W Easy Street
Simi Valley. Calif. 93065
Telephone (805152? -3294
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PAY SONY $14,000
OR PAY US $360

 e
The Afe.gitek PAI-4

PRO AUDIO INTERFACE

To add hum -resistant balanced audio
to your 3/4" system, you could replace
your VTR with a new $14,000 model, or,
for just $360, you can add Logitek's
PAI-4 to the machine you already have.
Either way, you'll get compatability
with your balanced mixers, amps and
DAs.

Plus, the PAI-4's front -panel playback
controls let you combine tracks and
adjust levels without using your mixer,
so mixing hiss is eliminated. And
Logitek backs the PAI-4 with a 5 -year
limited warranty and Instant Action
service that you don't get with your
VTR at any price.

Call 800-231-5870
(Texas, Alaska, Hawaii 713-782-4592)

togttek Electronic Systems. Inc.

Circle (123) on Reply Card
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Bickford Optics and are offered in
fiber sizes of 110/125, 120/140, 200/230
and 400/440. The cables, except for
the 400 micron, have attenuations of
14dB or less and 8dB or less in 1.1km
lengths. Jacketing materials include
polyurethane, polyethylene, Tefzel,
PVC and thermoplastic rubber. Cables
can be supplied cut -to -length and ter-
minated ready to be plugged into a
system.
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High resolution character/
graphic display monitors

Hitachi Denshi America is offering
two high resolution color monitors
designed specifically for biomedical,
industrial and computer display ap-
plications. Model CU -1420 has a
14 -inch CRT and model CU -1220 has
12 -inch CRT. Both models have a
resolution of 540 lines, a dot pitch of
0.31mm and weigh 26.4 pounds. The
switchable comb filter in these
monitors make them suitable for com-
puter and graphic use.
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Digital storage oscilloscope

Leader Instrument's LBO -5825 is
equipped with 2K word memory, has a
5MHz maximum sampling rate and

pre -trigger view capability. X -Y
recorder output terminals are pro-
vided for use with a plotter, and
simultaneously display of real time
and stored waveforms are possible.
Other features include roll function,
memory protect, external clock provi-
sion and automatic chop/alternate
model select. This storage oscil-
loscope is suited for such applications
as stress analysis, shock and vibration
testing, power -line transient monitor-
ing and computer glitch problems.

Circle (510) on Reply Card

Video processor
ICM Video's new automatic video

processor, the VC -2500P, regenerates
all video synchronizing signals and
has video AGC and video clamping.
The device can solve most stability
problems such as: picture jitter, bend-
ing, rolling and satellite receiver
flicker. At the same time, it can main-
tain the video level correctly at 1V
peak to peak.

The VC -2500P is useful ahead of
CATV and MATV video modulators
to prevent over/undermodulation
problems and maintain stability.

Circle (509) on Reply Card

Audio distribution system
The Bonneville PC -2 audio distribu-

tion sytem is suited for use on location
at media -covered events, such as press
conferences, sporting events and con-

providing pool press coverage in
courtrooms. The PC -2 works to pro-
vide isolated feeds at any production
assignment in the field. Up to 16
microphone or line -level outputs are
provided from a single line input.
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Bar/dot mixer

Vii's model 17 bar/dot mixer
develops bars and dots to be used in
testing scan linearity in TV cameras.
The generator mixes a reference pat-
tern onto the camera video signal for
comparison with a linearity test chart
viewed by the camera under test. Posi-
tion and spacing of the bars and dots
patterns are fully adjustable for con-
venient match to the video image of
the test chart. The mixer is designed
for operation at the 525/60 scan rate,
but also is usable at other scan rates.
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Don't wade
through1000 different

product brochures...

Use BE's instead!
Broadcast Engineering's 4th Annual Spec

Book is designed to save you valuable time. And
that makes it an essential tool for any broadcast
equipment buyer.

Comprehensive Equipment Listings
Spec Book provides reliable specifications on

nearly 1,000 different broadcast and broadcast
related products, making it the industry's only
single -source equipment comparison reference
encyclopedia.

Spec Book is Unique
Spec Book is vastly different from buyers'

guide directory issues, because it lists perform-
ance specifications, model
numbers and special product
features.

Easy -to -Read
Spec Book's convenient format

developed from your feedback on
past Spec Books, allows you to
gather information quickly and ef-
ficiently. This way, you spend less
time searching through product
literature, and more time studying
valuable equipment comparison
data.

Spec Book Also Includes:
- Reader service numbers - for

each listed product. So you can re-

quest additional manufacturer information
quickly and easily.

- How-to editorial- hands-on technical ar-
ticles designed to help you stay informed on the
latest technology Expertly edited by BE's radio
and television editors, both FCC -licensed
engineers.

SPEC*TACULAR Reader Contest
Spec Book is a proven winner with equipment

buyers like you. And now you can be a winner,
too! With the 2nd Annual SPEC*TACULAR
Reader Contest.

On tie front cover of the forthcoming Spec
Book you'll see 25 sections of equipment specs

carefully selected from inside the
issue. If you can match the cover
specs with their exact location in-
side Spec Book, you can win one
of two Studer ReVox B225 Com-
pact Disc Players-valued at over
$1,000 each. The 8225 is suitable
for home or broadcast use and per-
forms every programming function
imaginable.

You'll find complete contest
rules and an entry blank inside the
4th Annual 1984 Spec Book. Don't
miss your chance to win -enter
the Spec Book SPEC*TACULAR
Contest! And watch for this
valuable issue coming to you in
November.
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AUTOMATION BREAKTHROUGH! business
RADIO AUTOMATION

FOR LESS THAN $1000
Add automated switching to your live studio with a Com-
modore' computer. Use with your existing cart machines,
reel decks and audio console.

(COMPUTER NOT INCLUDED)

Excellent alternative to full scale, high priced automa-
tion systems Ideal for "live -assist" programming  A
flexible as well as inexpensive back-up system  No
computer knowledge is necessary to operate or install
 Includes ROM programmer module, INTERFACE I unit
and easy to follow manual.

TDS-20 KIT
(FOR COMMODORE' VIC 20)

30 EVENT $650.00

TDS-64 KIT
(FOR COMMODORE "C-64)

1000 EVENT $750.00

WEISEL TECHNOLOGIES
P.O. BOX 126. YOUNGSTOWN, OHIO 44501

icto(216) 783-2509

Commodore is a registered trademark of Commodore Business Machines Inc.
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THE CH ICE
FOR '84

The Audlo-Metrics ESA -10 Broadcast Console
combines elegant styling, total operator control,
and superb audio specifications.

No other console provides the features and
performance of the ESA -10 for under $10,000.

Write or call today for detailed product infor-
mation on radios' best console value.

Ramo SYSTEMS
5113 WEST CHESTER PIKE  EDGEMONT, PA 19028

Call 800/523-2133  (In PA 215/356-4700)

Westpark Communications, Arlington, TX, has been
named as a new distributor for Ikegami black -and -white,
closed-circuit televisions and monitors, Westpark presi-
dent Gene Ware has announced. Westpark Communica-
tions manufactures drive -through and communication
systems for some of the restaurant industry's largest
chains.

Modulation Sciences, Brooklyn, NY, which designs and
manufactures equipment for the broadcast industry, pro-
vided KTCA-TV, Minneapolis -St. Paul, with the oppor-
tunity to demonstrate the benefits of stereo TV to its au-
dience during a series of special stereo broadcasts over a
3 -day period last month. Modulation Sciences supplied
the Twin Cities Public Broadcasting outlet with a stereo
TV generator, which puts full -range stereo on the station
baseband. KTCA-TV began its stereo TV tryout with "An
Evening at The Pops," featuring conductor John Williams
and the Boston Pops Orchestra. The demonstration con-
cluded with a "Live From Lincoln Center" broadcast,
celebrating Johann Sebastian Bach's 300th birthday.

The management of Acrodyne Industries, Blue Bell, PA,
has reached an agreement in principal with its parent
company, Whittaker Corporation, Los Angeles. The
agreement in principal provides for the purchase of a ma-
jority position in the company, by a group of investors, in-
cluding present Acrodyne management. Whittaker Cor-
poration will retain a minority equity interest. Acrodyne
Industries is a manufacturer and worldwide distributor
of transmitters and translators/transposers for the low-
and medium -power TV broadcasting industries. Whit-
taker Corporation provides products and services for
health care, energy, aerospace, marine and specialty
chemicals markets.

Three new dealers have joined the Logitek sales network,
including Logitek's first dealer in Canada. Oakwood
Audio, based in Winnipeg, Manitoba, becomes Logitek's
first Canadian dealer. Oakwood is a full -line broadcast
dealer, with an additional office in Edmonton. Logitek
has also added two domestic dealers. Jim Walters Com-
pany will handle Logitel products in Honolulu, and Hall
Electronics, Boise, ID, will cover the Northern Rocky
Mountain area.

Tektronix, Beaverton, OR, has announced an extended
warranty period for 650HR and 690SR color picture
monitors. The warranty period for Tek's 650HR series
and 690SR series monitors has been changed from 12
months (15 months under OEM terms) to 36 months for
all units. Other terms and conditions of the warranty re-
main unchanged. The 3 -year warranty applies to any
Tektronix TV picture monitor or associated interface
module shipped (invoiced) after Jan. 1, 1984.

Allied Film & Video, Detroit, has purchased 12 Ampex
VPR-3 VTRs for installation in its various post -
production facilities in four major U.S. cities. The 12
machines, valued at more than $1 million, will be
distributed among Allied installations in Detroit,
Chicago, Dallas and a sister company in San Francisco,
Diner + Allied Film & Video. James Merkle, Allied vice
president and general manager, said the company also
recently took delivery of 10 Ampex VPR-80 1 -inch VTRs
for its film -to -tape transfer and tape duplication activities.

After a successful 1984 NAB introduction, orders worth
$650,000 for nine Harris HDE digital video effects

Circle (126) on Reply Card

172 Broadcast Engineering October 1984



Been Looking into

ROUTING SWITCHERS..?
systems have been received by the Studio Division of Har-
ris Corporation, Quincy, IL. According to Roger Burns,
division director of marketing administration, orders
were almost evenly divided between TV broadcast sta-
tions and TV production companies. Deliveries began in
May. The system is available in three configurations,
depending on the type and number of effects desired. It
emphasizes a building block concept that allows small- to
medium-sized stations and teleproduction facilities to
achieve a professional look in video effects with systems
starting at less than $50,000.

A revised organization has been announced by 3M's Op-
tical Recording Project, affecting manufacturing, sales
and marketing functions for videodisc and data products.
The purpose of the changes is to centralize the manage-
ment of all activities, according to Dave Davies, project
manager. The previously separate technical and manu-
facturing activities have been combined under the overall
management of Richard Anthony, who has been ap-
pointed project manufacturing manager. He is located at
3M's worldwide headquarters in St. Paul, MN. The pro-
ject technical facilities are located at Mountain View, CA,
and Vadnais Heights, MN, and the manufacturing plant
at Menomonie, WI. Separate sales functions existed for
video and data products, and these have now been com-
bined into one sales function, with Frank Price appointed
national sales manager. He was formerly sales and
marketing manager, videodisc products. Separate mar-
keting functions also had existed for the two product
lines, and these have been combined, with Mark Ander-
son named project marketing manager for all products.
He previously held the position of market manager, Elec-
tronic Systems Program, Office Systems Division.

Another record -setting 41.8km span of Siecor optical
cable has been placed in service by MCI. As part of the
recently completed MCI Tampa to Orlando system, one
of the five high -capacity 405Mb transmission spans set a
record of more than 40km without a regenerator. The
22 -fiber, single -mode optical cable was installed in ducts
and direct buried along a railroad right of way. A single
pair of these fibers is capable of carrying more than 6000
simultaneous voice circuits. The extra -long 5km cable
lengths supplied by Siecor were spliced together by MCI
crews using the Siecor M67-OSM single -mode fusion
splicer.

RCA Astro-Electronics, East Windsor, NJ, announced
the signing of a contract in excess of $260 million to
design and build an Advanced Communications
Technology Satellite (ACTS) and supporting ground sta-
tions for the National Aeronautics and Space Adminis-
tration's Lewis Research Center, Cleveland. One of the
primary goals of ACTS is to make available to public and
private sectors alike-corporations, universities of the
ACTS spacecraft and ground systems for experimenta-
tion. The ACTS satellite launch is currently scheduled for
1989 aboard the space shuttle.

Convergence Corporation and Lucasfilm announce the
opening of a Los Angeles demonstration facility for Edit-
Droid. Introduced at the NAB Convention last May, Edit-
Droid is described as "an old approach to editing using
new technology." Deborah Harter, product manager, ex-
pects several of the first systems shipped in December
will be delivered in Los Angeles. The EditDroid system is
located at The Egg Company, 3855 Lankershim, North
Hollywood, CA 91604; 818-505-0044. I :1:4111
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Crown International, Elkhart, IN, has announced the ad-
dition of Bill Raventos as microphone product director.
Previously, he was director of technical services for
Ringling Brothers Barnum & Bailey Circus at their Circus
World theme park in central Florida. He also worked for
Electro-Voice in marketing and new product development
of professional microphones and monitor speakers, and
later was responsible for development and marketing of
acoustic test equipment at Ivie Electronics.

Harry E. Mahon has been promoted to the top spot in
VideoStar's Broadcast Services Division. He will be based
in VideoStar's Atlanta office. Mahon recently served as
manager of broadcast sales in VideoStar's New York of-
fice, where he was responsible for broadcast sales and
service in the Eastern region.

Satellite Communications Network, Edison, NJ, an-
nounced the appointment of Gordon L. Robertson as
general manager. Robertson had been SCN's manager of
technical operations since May 1982, responsible for all
engineering and operations functions of the company's
three earth station facilities.

Clifford J. Eggink has been appointed president of
Robert Bosch Corporation, Video Equipment Division,
Salt Lake City. Before coming to Salt Lake City, Eggink
served as general manager of the New York -based Robert
Bosch Electronics Division.

Modulation Associates, Mountain View, CA, a manufac-
turer of satellite communications equipment, announces
that Donald H. Haight has joined the company as presi-
dent and chief executive officer. Haight comes to
Modulation from a 10 -year management career with
Ampex, where he was general manager of the Audio and
Camera Products groups and director of marketing for
the Video Systems Division.

Convergence, Irvine, CA, welcomes Steve Di Franco as
manager of sales for the New York office. Di Franco takes
over for Monique De Vusser, who moves into the posi-
tion of Western regional sales manager. Di Franco
previously was a video systems salesman for Tech-
nisphere Corporation, New York.

Audiotronics Corporation, North Hollywood, CA, has an-
nounced the appointment of Diane M. Pollock, manager,
advertising and public relations. She was most recently
with Graphics Network, Los Angeles.

California Paltex Corporation, Tustin, CA, has an-
nounced the promotion and appointments of three
regional sales managers. S. Douglas Sorensen, who has
been with the company for two years, has been promoted
to Eastern region sales manager. Joseph L. Cirincione
will serve in that capacity for the Central region, and
Gary L. Carter takes over the Western region.

Compucon, Dallas, a subsidiary of A.C. Nielsen Com-
pany, announces the appointment of Scott Goldman as
director of business development for Compucon's Com-
munications Services.

Broadcast Systems, Austin, TX, announces the appoint-
ment of Leonard J. Barreca as the Great Lakes and
Midwest regional sales manager, and John Duggin as the
West Coast regional sales manager. Barreca has several
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years experience with Sony Corporation, Hitachi and
Central Dynamics Corporation. Duggin joins BSI from
Hoffman Video Systems, where he just completed the
design and sale of two production studios for a major
cable system.

Thomas E. Mintner has been appointed vice president
and general manager of Studer Revox America,
Nashville, TN. Mintner has served as director of Studer
Products at the company since 1982, and he will continue
to direct all Studer division activities in his new position.

Nortronics Company, Minneapolis, has announced the
addition of James D. Kuhn as national sales manager of
its Consumer Products Division. Most recently, Kuhn has
been employed as a regional sales manager for True
Temper Corporation and the WD -40 Company.

Charles D. Oesterlein has been appointed manufacturing
director of the Magnetic AudioNide° Products Division
at 3M, St. Paul, MN. Oesterlein previously was plant
manager at Weatherford, OK, and before that held a
similar position at Camarillo, CA. He is a 19 -year veteran
of 3M, having joined the company in 1965 as a product
development chemist.

Data Communications, Memphis, TN, announces the
promotion of Doug Rother to vice president, Corporate
Marketing. He will assume all marketing activities of the
company, including planning and product development.
He formerly held the position of manager, Market
Research, Broadcast Division, and joined DCC in 1974.

Ampex Corporation, Redwood City, CA, has appointed
Donald B. Macleod business manager for small format
systems. Macleod has served in a number of key
engineering and marketing posts during his 25 years with
Ampex. Most recently, he was a senior product manager
in the company's International Division. In his new post,
he will assume responsibility for the existing Ampex ARC
M -format products.

Bill Powers has been promoted to vice president, sales,
Sony Broadcast Products Company, Park Ridge, NJ. He
will be responsible for coordinating Sony Broadcast's na-
tional sales organization, which markets a complete line
of audio and video equipment for broadcast stations and
production use. Powers joined Sony Broadcast in 1982 as
Southeast regional manager. Before joining Sony, Powers
was director of engineering at Cox Broadcasting's WSB-
TV in Atlanta.

The election of Walter H. Braun to the new position of
vice president, Systems Engineering and Program
Management, RCA American Communications,
Princeton, NJ, was announced by James J. Tietjen, presi-
dent. Braun is responsible for the design, procurement,
installation and overall program management of RCA
Americom's satellite and terrestrial communications
systems.

Michael Greene and Lawrence J. Thorpe have been pro-
moted to new positions in product development, Sony
Broadcast Products Company, Park Ridge, NJ. Greene
has been named director, video recording management.
Thorpe, formerly manager of studio products, has been
promoted to director of this area. I ::-)))11
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professional
services

VIR JAMES P.C.
CONSULTING ENGINEERS

Applications and Field Engineering
Computerized Frequency Surveys

3137 W. Kentucky Ave. -80219
(303) 937-1900

DENVER, COLORADO
Member AFCCE & NAB

R. L. HOOVER
Consulting Telecommunications

Engineer
11704 Seven Locks Road
Potomac, Maryland 20854

301.983-0054
Member AFCCE

D. L. MARKLEY
& Associates, Inc.
CONSULTING ENGINEERS

206 North Bergan
Peoria, Illinois 61604

(309) 673-7511
Member AFCCE

RADIO ENGINEERING CO.
CONSULTANTS

NORWOOD J. PATTERSON
BOX 420

SANTA YNEZ CA 93460
(805)688.2333

Serving Broadcasters over 35 years

BROADCAST ENGINEERING

SERVICE COMPANY
TV -FM -AM Field Engineering-

Emergency Maintenance-Turnkey Installation-
System Design-Survey and Critique-
Interim Maintenance or Chief Engineer

B E S COMPANY
100 Star Trail. New Port Richey. Fla. 33553. 813-868-2989

Dr. Jeremy K. Raines, P.E.
Consulting Electromagnetic Engineer

Antennas, arrays, parasitics, top loading,
guy wires, and reradiating obstacles
analyzed using the method of moments.

13420 Cleveland Drive
Potomac, Maryland 20850 (301) 279-2972

Member AFCCE

VIDEOCOM (6171 329-4080

SATELLITE
ASSOCIATES

SATELLITE UPLINKING
FROM ANY LOCATION

502 Sprague Street Frank Cavallo
Dedham, MA 02026 Director of Telecommunications

ALL JAPAN RADIO & TV
ENGINEERING SERVICES CO.,

RADIO & TELEVISION CONSULTANTS,
BROADCASTING SYSTEM, CATV SYSTEM,
ARCHITECTURAL ENGINEERING & DESIGN,
EARTH STATION WORKS FOR B S

Address: Kyodo- bldg. 41- I Udagawa-cho,
Shibuyaku, Tokyo, 150, JAPAN. Phone:
Tokyo 03-464-4874 TLX:J 29518 NHK INT

STEIGER, HURRAY &
ASSOCIATES INC.

CONSULTING ENGINEER SERVICES

6816 Westview Drive
Cleveland, OH 44141

(216) 526-7187

ATLANTIC RESEARCH CORPORATION
Jansky & Bailey

Telecommunications Consulting

Member AFCCE

5390 Cherokee Avenue
Alexandria, Virginia 22314
(703) 642-4000

SULMAR WE TURN IDEAS INTO PROTOTYPES -

SYSTEMS
ENGINEERING
PO BOO 530. BELMONT. MASSACHUSETTS 02178

ELECTRONIC DESIGN CONSULTANTS
IMAGE PROCESSING. DIGITAL VIDEO. MICROPROCESSORS

16171 862.6358 JOSEPH J SULMAR

ENTERPRISE ENGINEERING P.C.
Consulting Engineers

F.W. Hannel P.E.
P.O. Box 9001

Peoria, Illinois 61614
(309) 691-4155 Member AFCCE

SMITH and POWSTENKO
Broadcasting and Telecommunications

Consultants

2000 N Street, N.W.
Washington, D. C. 20036

(202) 293-7742

T & G OPTICS, INC.
71-01 INGRAM STREET

FOREST HILLS, NY 11375
COMPLETE REPAIR SERVICE FOR COLOR TELEVISION
CAMERA BEAMSPLITTER OPTICS, LENSES, COATINGS,
MULTIPLEXER MIRRORS, FILTERS AND PROJECTORS:
WRITE OR CALL GERALD PINCUS (212) 544-8156 twen-
ty four hour service with pleasure.

SELLMEYER & KRAMER, INC.
CONSULTING ENGINEERS

J.S. Sellmeyer, P.E., S.M. Kramer, P.E.
AM FM TV MDS ITFS LPTV CATV

APPLICATIONS  FIELD ENGINEERING

P.O. Box 841 Mcklnney, TX 75069
(214) 542.2056

Why not run your
business card here?

Only $50.00
per insertion.

Frequency discounts available.
Call 913/888-4664

EVANS ASSOCIATES
CONSULTING TELECOMMUNICATIONS ENGINEERS

AM-FM-TV-CATV-ITFS-LPTV SATELLITE
218 N. Green Bay Road

Thiensville, Wisconsin 53092
Phone: (414) 242-8000 Member AFCCE

FCC DATA BASE

datawopIC
AM  FM  TV  LPTV  MDS

 Directories
 Allocation Studies

1302 18th St., N.W. Suite 502
Washington, D.C. 20036

(202) 296-4790 800-368-5754

RADIO CONSULTING ENGINEERS

STATION DESIGN AND SERVICE
ELECTRONIC PRODUCT DESIGN

Edward A. Schober, P.E.
402 Tenth Avenue, Haddon Heights, NJ 08035

(609) 546-1841

SINCt 1952 MSI Tel. 201-827-7400

MICROWAVE SERVICES
INTERNATIONAL, INC.

SATELLITE AND TERRESTRIAL SYSTEMS
CONSULTANTS  ENGINEERS  CONSTRUCTORS

FREQUENCY COORDINATORS

VICTOR J. NEXON, PE 266 W. MAIN ST.
PRESIDENT DENVILLE, NJ 07834

MEMBER AFCCE

John Aalto, P.E.
Consulting Engineer

TELEVISION PRODUCTION
AND POST PRODUCTION SYSTEMS

(213) 664-9790
1755 North Dillon Street
Los Angeles, CA 90026

BLAIR BENSON
Engineering Consultant

TV Systems Design and Operation

23 Park Lane
Norwalk, CT 06854

203-838-9049

Consultants
Television
Motion Picture
Theatrical
Lighting  Rigging
Facility Design  Programming

72 County Road  Tenafly, New Jersey 07670
201-567-6664

M. HORIZON INTERNATIONAL
.4 Broadcast Implementation Engineering

Bcst. 8 Video Facility Design 8 Installation
Systems Evaluations 8 Critiques

Emergency Service 8 Support
3837 E Wier Ave Suite 1. Phs.. AZ 85040

602-437-3800
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Don't wade
through1000 different

product brochures...

Use BE's rke: instead!

Spec Book is a proven winner with equipment
buyers like you. And now you can be a winner,
too! With the 2nd Annual SPEC*TACULAR
Reader Contest.

On the front cover of the forthcoming Spec
Book you'll see 25 sections of equipment specs

carefully selected from inside the
issue. If you can match the cover
specs with their exact location in-
side Spec Book, you can win one
of two Studer ReVox 8225 Com-
pact Disc Players-valued at over
$1,000 each. The B225 is suitable
for home or broadcast use and per-
forms every programming function
imaginable.

You'll find complete contest
rules and an entry blank inside the
4th Annual 1984 Spec Book. Don't
miss your chance to win-enter
the Spec Book SPEC*TACULAR
Contest! And watch for this
valuable issue coming to you in
November.

classified
Advertising rates in Classified Section are $1.00 per

word, each insertion, and must be accompanied by
cash to insure publication.

Each initial or abbreviation counts a full word.
Minimum classified charge, $25.00.

For ads on which replies are sent to us for forward-
ing (blind ads), there is an additional charge of $25.00
per insertion, to cover department number, processing
of replies, and mailing costs.

Classified columns are not open to advertising of
any products regularly produced by manufacturers
unless used and no longer owned by the manufacturer
or distributor.

TRAINING
ELECTRONICS DEGREE by correspondence. Earn
A.S.E.T., then B.S.E.T. Free catalog. Grantham College
of Engineering, 2500 La Cienega, Los Angeles, Califor-
nia 90034. 7.82 -tin

FCC GENERAL RADIOTELEPHONE operators license
through cassette recorded lessons at home plus one
week seminar in Boston, Washington, Detroit or
Philadelphia. Our twentieth year teaching FCC license
courses. Bob Johnson Radio License Preparation,
1201 Ninth, Manhattan Beach, Calif. 90266, Telephone
(213)379-4461. 8-81-tfn

SERVICES
ONE STOP FOR ALL YOUR PROFESSIONAL AUDIO
REQUIREMENTS. Bottom line oriented. F.T.C. Brewer
Company, P.O. Box 8057, Pensacola, Florida 32506.

7-71-tf

HELIAX-STYROFLEX. Large stock - bargain prices-
tested and certified. Write for price and stock lists.
Sierra Western Electric, Box 23872, Oakland, Calif.
94623. Telephone (415) 832-3527. 1-73-tf

TRANSMITTER TUBES REPROCESSED-Save 40 to
50%. 3CX2500, 4CX5000, 4CX15000 and many others.
Write for details. FREELAND PRODUCTS CO., Rt. 7,
Box 628, Covington, LA 70433. (504) 893-1243. 6-79-tfn

MISCELLANEOUS FOR SALE
BROADCAST CRYSTALS for AM, FM and TV transmit-
ters. Oven or vacuum types for Gates/Harris, RCA, Col-
lins, CCA, G.E., ITA, etc. Good prices and service, with
trade-ins taken. Over 40 years in business. EIDSON
ELECTRONIC CO., Box 3751, Temple, Tx. 76501. (817)
773-3901. 8-84-eom

EQUIPMENT FOR SALE

ENGINEERS AND MANUFACTURERS

DIGITAL AND ANALOG RECORDING HEADS
RECONDITIONING - MODIFICATIONS - MOUNTS

NORTON ASSOCIATES, INC
10 CI TOMAS COURT  COPIAGUE, NY 11726

(516) 842-4666
- OUR 30th YEAR -

C BAND SATELLITE UPLINK: Complete Uplink Elec-
tronics with Varian dual TWT 400 W power amplifier
and solid state driver. Frequency range 5.925 to
6.425GHz, includes Up/Down converter, Demod/De-
mux units and receiver. All equipment mounted in 19"
racks. Meets all ICSC specifications. As new condi-
tion. Mfr. Calif. Microwave. Radio Research Instru-
ment Co., Inc., 2 Lake Ave. Ext., Danbury, CT 06811,
Tel: 203-792-6666. 7-84-tfn

C BAND VIDEO BANDWIDTH MICROWAVE LINK: Fre-
quency: 65656875MHz, Transmitter Pwr: 200mw, Car-
rier deviation: a 3MHz, Frequency response: a .5dbm
from 300Hz to 3MHz. Mfr. Motorola type MR -30. In
stock for immediate delivery, "As New", fully tested.
Radio Research Instrument Co., Inc., 2 Lake Ave. Ext.,
Danbury, CT 06811, Tel: 203-792-6666. 734-tfn

VIDEO LAB & BROADCAST EQUIPMENT, new and
used, all types and makes, write or call for latest in-
ventory list, Pioneer Technology Corporation, 1021 N.
Lake St., Burbank, Ca., 91502, (818)842-7165. 8-84-3t
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EQUIPMENT FOR SALE (CONT.) HELP WANTED (CONT.)

BEST OFFER FOR QUICK SALE-FM Station com-
ponents, like new condition, includes 5KW CCA 2500E
transmitter with stereo exciter, 4 QRK Turntables, 2
CART machines, 2 Revox Recorders, 2 studio con-
soles, related equipment; write WEC, POB 588,
Pawleys Island, SC 29585. 9-84-3f

3 PHILIPS PC -100 triax cameras with Angenieux 10:1
zoom lenses, W/O cable. Cameras will be optimized by
Philips and have usable tubes. Being used on Univer-
sity campus only and will be available in late Sept.
when replacements are delivered. Contact: Ralph
Gnann, Chief Engineer, Telecommunications Dept.,
Wright State University, Dayton, OH 45435.
513-873-2885. 10-84-1t

ONE THREE (3) meter protaline dish, and Harris 6550
receiver system. Carts: 1000 various length Fidelipac
Master Cart II's. Many newly rebuilt. Contact Mike St.
Cyr at WVIC, Lansing, Michigan (1-517-487-5986) be-
tween 9 a.m. and 5 p.m. 10-84-1 t

RCA TK-44A COLOR CAMERAS. Five complete chains
available, recently removed from service in excellent
working order. Will include Birns and Sawyer crane
with purchase of all five cameras. Price is $15,000
each. Contact Wendell Wyborny, VP/Chief Engineer,
KRIV-TV, Houston, TX (713) 626-2610. 10-84-1 t

WANTED TO BUY

WANTED: Pre -1923 radio equipment and tubes.
August J. Link, Surcom Associates, 305 Wisconsin
Ave., Oceanside, CA 92054, (619) 722-6162. 3-76-0

HIGHEST PRICES PAID for 112 Phase Monitors and
for clean, one kw or greater powered AM and FM
Transmitters. All duty and transportation paid.
Surplus Equipment Sales, 2 Thorncliffe Park Dr., Unit
28, Toronto, Canada M4H 1H2, 416-421-5631. 2-79-tfn

BUSINESS OPPORTUNITIES
RADIO STATION. Class A FM serving Texas market
with 400,000 population. Will finance up to 85% of
total purchase price of $595,000. Call owner at
417-723-8310. 10-84-1t

EMPLOYMENT SERVICES

(---TV and Video Engineers)
COAST TO COAST

[All Levels, But Not Operators]
ALL FEES PAID BY EMPLOYERS

Phone/Resume

WE PLACE

KEY SYSTEMS
Westminster Road

Wilkes-Barre, PA 18702

Phone Alan Kornish at
1717) 655-1458 J

EMPLOYMENT OPPORTUNITIES

10,000 RADIO AND TV JOBS a year for men and
women are listed in the American Radio job market
weekly paper. Up to 300 every week. Engineers, DJs,
Newspeople, Program Directors, Production, Sales.
All markets, all formats. One week computer list,
$6.00. Special bonus 6 weeks, $14.95. You save $21.00.
American Radio Job Market, Dept. 3, 6215 Don
Gaspar, Las Vegas, Nevada 89108. 7 -84 -If n

HELP WANTED

TRANSMITTER MAINTENANCE ENGINEER: KRIV-TV,
Metromedia Houston, Texas has an opening for a
transmitter maintenance engineer. Applicant must
have 5 years experience including UHF background.
This position requires applicant who desires to ad-
vance to a supervisory position. KRIV-TV is a new
facility with modern equipment. Reply to Wendell
Wyborny, VP/Chief Engineer, KRIV-TV, Houston, TX
(713) 626-2610. EOE. 10-84-1t

MAINTENANCE ENGINEER: KRIV-TV, Metromedia
Houston, Texas has an opening for a maintenance
engineer with 3 years experience in ENG and small
format tape maintenance. Prefer general license. Re-
ply to Wendell Wyborny, VP/Chief Engineer, KRIV-TV,
Houston, TX (713) 626-2610. EOE. 10-84-1 t

MANAGER OF RADIO OPERATIONS. Public AM/FM
combo, New York City. Manage operations of broad-
cast and satellite divisions. Strong maintenance
background required. Experience with transmitters,
consoles, switchers, etc. Salary: $30-35K. Resume to
Dept. 625, Broadcast Engineering, P.O. Box 12901,
Overland Park "S66212. 10-84-1t

VTA TECHNOLOGIES, a research, development and
manufacturing firm in Hollywood, Florida, is ac-
celerating Its expansion plans and therefore has the
following openings: DIGITAL DESIGN ENGINEERS,
SOFTWARE ENGINEERS, ANALOG ENGINEERS. A
challenging opportunity for engineers with a televi-
sion engineering background and the ability to apply
advanced technologies to new areas of teleproduc-
tion equipment needs. If you are not satisfied with to-
day's methods and equipment, help us develop tomor-
row's. Contact Bob Hemsky, 2040 Sherman Street,
Hollywood, Florida 33020. Phone 305-920-0800.

10-84-1t

MAINTENANCE ENGINEER: Maintain, install and
repair various studio and mobile unit electronic equip-
ment, editing equipment, studio cameras, graphics
units, RCA and Sony ENG cameras, tape machines,
microwave equipment. General Radiotelephone
license is required. Prefer applicant have four years
technical experience in television broadcasting and/or
college degree or technical training in electronics.
Prefer applicant have an adequate understanding of
digital theory and circuits. Send resume to Personnel
Director, KTUL Television, Inc., P.O. Box 8, Tulsa,
Oklahoma 74101. 10-84-1t

Want more Information on
advertised products? Use
the Reader Service Card.

Maintenance
Engineers

KLCS-TV Los Angeles - a PBS
affiliate and award -winning producer of
instructional programming-has
outstanding opportunities for skilled
Engineers who can maintain and repair
electronic and mechanical broadcasting
equipment. Candidates selected will
also supervise television engineers and
serve as technical director and transmit-
ter operator.

At least 3 years recent experience in
a TV broadcasting facility is required,
including responsibility for opera-
tion/maintenance of color video pro-
duction recording and transmission
equipment and maintenance of FCC
logs/reports. Minimum 1 year ex-
perience must have entailed supervision
and training of television engineering
staffs.

Phone (213) 742-7761 or send resume
(before Oct. 26, 1984) to:

stmt.

Aim
F.n

''''SoNNEL 01,1%\.4
An Equal Opportunity Employer

Los Angeles
Unified School District
Recruitment Dept.
P.O. Box 2298
Los Angeles, CA 90051

MP Video is a manufacturer/distributor
of state-of-the-art medical and indus-
trial video equipment. Because of our
rapid growth and continuing expansion,
we have an immediate need for an
experienced:

VIDEO CIRCUITRY
DESIGN ENGINEER
The successful candidate for this posi-
tion will be responsible for managing
specific projects as well as designing
various video or video related circuitry
in analog and digital. To qualify as a
candidate, applicants must have a BSEE
degree with 5 years' experience in video
circuitry design, with associated knowl-
edge of analog and digital circuit design.
This position reports to the vice presi-
dent of Engineering.

We offer competitive starting rates,
advancement opportunity and excellent
company paid benefits. Please send
resume to Roberta Prenovitz, or call
1-655-3311.

3 Huron Drive. Natick. MA 01760

an equal opportunity/affirmative action employer. M/F

TRANSMITTER SUPERVISOR familiar with modern
transmitters. Capable of setting up facility to good
engineering practices and compliance with all FCC
Rules. Excellent fringe benefit package and growth
opportunities. Must have previous television transmit-
ter maintenance experience. Reply in confidence to
Rod Hughes, Chief Engineer, KFVS-TV, Cape Girar-
deau, Missouri 63701, (314) 335-1212. KFVS-TV is an
Equal Opportunity Employer. 10-84-1 t

ENGINEER SUPERVISOR-Studio Maintenance.
Work requires making decisions concerning routine
and emergency operations as well as equipment
maintenance which call for technical expertise and
experience in TV engineering. Entry level
$1,518.40/Mo. REQUIREMENTS: A.A. Electronics or
equivalent formal training and (6) years work related
experience. FCC General Radiotelephone License.
Contact: MS ETV, Personnel, P.O. Box 1101, Jackson,
MS 39215-1101 (601) 982-6227. State service applica-
tions accepted through October 8, 1984. EOE/AA M -F.

10-84-1t

Use BE
classified ads

DREAM POSITION: Chief Engineers, this is the posi-
tion you have always wanted. Excellent pay, challeng-
ing work with the latest equipment, one of the most
beautiful places in the world to live, excellent
benefits. Only the most highly qualified need apply
with full details to Dept. 627, Broadcast Engineering,
P.O. Box 12901, Overland Park, KS 66212. 10-84-1t

ENGINEER: Excellent opportunity for experienced
engineer to create a state-of-the-art facility.
Knowledge of high power FM transmitter and all
phases of studio construction a must. Submit resume
to WEZS-FM, 121 Wyck Street, Richmond, Virginia
23225. No phone calls please. 10-84-1t
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HELP WANTED (CONT.)

UNIVERSITY OF NEW HAMPSHIRE: PROFESSIONAL,
ADMINISTRATIVE, TECHNICAL VACANCY. TITLE:
Chief Studio Engineer (Studio Engineering
Supervisor). RESPONSIBILITIES: Under supervision of
the Director of Engineering, to be responsible for
overall engineering operation, maintenance, and
budget control for all studio and engineering
facilities. Directly supervise Operations Crew Chief,
Maintenance Crew Chief, and studio engineering staff
of 10. Will assist Director of Engineering in planning
and uesigning new studio facilities. Implement inten-
sive training and preventive maintenance program. Be
able to challenge and lead a dedicated, competent
professional team for maximum performance. New
Hampshire Public Television is a growing organiza-
tion located on the New Hampshire seacoast -60
miles north of Boston. MINIMUM QUALIFICATIONS:
First Class or General Class /;CC Radiotelephone
license, 5 years experience in broadcasting or related
field 2 of these years in an administrative capacity,
preferably as an Assistant or Chief Engineer.
Associates Degree in Electronics or equivalent.
SALARY: $20,230 to $31,520; normal starting salary
not to exceed $22,710. APPLICATION DEADLINE: Oc-
tober 15, 1984. SEND RESUME DIRECTLY TO: New
Hampshire Public Television, Attn: John W. Gray,
Director of Engineering, Box 1100, University of New
Hampshire, Durham, New Hampshire 03824. 10-84-1t

EXPERIENCED ENGINEER: VHF network affiliate in
Texas medium market with excellent facilities seeking
experienced engineer ready to move up. Please send
resume to: Dept. 626, Broadcast Engineering, P.O. Box
12901, Overland Park, KS 66212. 10-84-2t

ASSISTANT CHIEF ENGINEER: UHF, net affiliate
looking for quality oriented candidates with 3-5 years
of broadcast TV maintenance experience. Must have
solid background in electronics: solid-state, digital
and linear. Transmitter experience or strong aptitude
required. Must have excellent background in studio
and control facilities maintenance. Salary range from
20K -25K, depending on experience. Send resume to:
Ken Johnson, Chief Engineer, WHAG-TV, P.O. Box
310, Hagerstown, MD 21740. No phone calls. EOE
Minority candidates encouraged to apply. 9-84-2t

roa
_

VOICE OF AMERICA...
is seeking Radio Engineer/Broadcast techntians
for its domestic relay stations (Delano CA., Dixon
CA., Bethany OH., Greenville NC.). Technicians
are responsible for the operation, maintenance,
repair and redesign and fabrication of equipment
for one of the world's most highly complex radio
broadcasting systems.
Requirements:
 6 years of experience as a technician, Instruc-

tor, Inspector, mechanic (civilian or military)
which shows progression in theoretical and
practical knowledge of electronic theory.

 Ability to operate various types of high/medium
and short wave transmitter systems with power
outputs of up to 500 kw.

 Ability to service, maintain and install transmit-
ter and receiver systems and associated equip-
ment.

 FCC License and experience in a broadcast fa-
cility highly desirable.

 Education may be substituted for experience.
Salary ranges from $23,199 to $25,489 depending
upon qualifications.

Send resume to: Voice of America, Suite B-18,
Post Office Box 1625, Washington, DC 20013.

US Citizenship required, a thorough background
Inquiry may be necessary. Voice of America is an
equal opportunity employer.

CHIEF ENGINEER: FULL POWER INDEPENDENT in
Midwest is searching for a chief engineer or a strong
#2 man ready to take charge. Extensive studio/UHF
operational experience necessary. Knowledge of 3/4"
equipment required. Strong organizationalimana-
gerial skills a must. Responsibility for additional UHF
stations is a possibility. Qualified applicants call: Don
O'Connor, General Manager, KCBR-TV, Des Moines,
Iowa 50321, (515) 284-1717. AN EQUAL OPPORTUNITY
EMPLOYER. 10-84-1t

CHIEF ENGINEER wanted for AM/TV public broadcast
station in Bethel, Alaska. If you have extensive ex-
perience overseeing, maintaining and repairing
transmitters, microwave, VTR's, cameras, switchers
and translators, this may be the opportunity you've
been waiting for. Smalltown atmosphere on one of the
greatest salmon rivers in the North; bring your FCC
General Class license and expertise to the Great
Land. Salary commensurate with experience. Dead-
line for applications is 9.1-84. Send resumes to Jerry
Brigham, General Manager, KYUK TV/AM, P.O. Box
468, Bethel, Alaska 99559. EOE. 9-84-2t

NATIONS ONLY INDIAN 100,000 watt community
licensee seeks chief engineer. Need a committed in-
dividual willing to relocate to the Pine Ridge Reserva-
tion in South Dakota and work with Indian people.
Salary negotiable. Send resume to KILT Radio, P.O.
Box 150, Porcupine, South Dakota 57772. 10-84-1t

TELECOMMUNICATIONS: TOP TELECOMMUNICA-
TIONS FIRM seeking experienced talent in video -
based systems integration. Positions available re-
quire 5 years experience in the video systems industry
with knowledge of both industrial and broadcast level
equipment.  SALES MANAGER  SYSTEM SALES-
PEOPLE  SYSTEMS ENGINEERS/DESIGNERS
 PROJECT COORDINATORS. Positions offer ex-
citing and challenging career opportunities and ex-
cellent company benefits. Send resume to FRED
POWERS, CENTRO CORPORATION -9516 Chesa-
peake Drive, San Diego, CA 92123 - No telephone in-
quiries accepted. 10-84-1t

IMMEDIATE OPENING FOR TV Maintenance Engineer
with a minimum of one year experience in maintaining
TV Studio Equipment. KBIM-TV is an equal opportuni-
ty employer. Send Resume to Gene Rader, KBIM-TV,
P.O. Box 910, Roswell, N.M. 88201. 10-84-2t

VIDEOTAPE MAINTENANCE ENGINEERS, VIDEO-
TAPE OPERATORS. AMPEX 2", 1" TYPE C and 3/4"
BVU EQUIPMENT. Immediate openings for experi-
enced personnel. Please reply to: TOM MONJACK,
1541 North Vine Street, Hollywood, CA 90028, (213)
460-2112. 9-84-2t

AUTO DRIVETM 7239 THE SWITCHER CONTROLLER
OF THE FUTURE

AUTO DRIVE
7239 I

I

"" .04

a a 111

 SIMPLE OPERATION
 255 EVENTS
 "LEARN" FADER AND POSITIONERS
 FOWARD AND REVERSE RUN
 INSERT AND DELETE EVENTS
 EDIT STORED EVENTS
 FIND M.E. MODE
 CRT STATUS DISPLAY
 AUTO ADVANCE MODE
 PRINTER DRIVER
 EDITOR INTERFACES
 BATTERY BACK-UP

The 7239 is extremely easy to use. That is one of its most important features. Just set up the switcher the way you
want it and depress the STORE button. The 7239 stores the entire control panel (EVENTS) or only selected ME
systems. The entire control panel status can be stored 255 times, and these may be grouped into SEQUENCES,
which can run either forwards or backwards. Recalling and changing selected portions of a stored EVENT is very
simple - a unique feature of AUTO DRIVE". The INSERT EVENT feature allows events to be inserted into a
sequence, without the complexity of having to reprod.uce the settings of all the controls on the switcher panel -
another feature no other controller has. The 7239 learns up to 90 seconds of fader arm or positioner movements. A
battery back-up option retains data in memory in the event of a power failure.
The 7239 operates with a116139 "K" switchers or with the 6112AK. It can be controlled from most editors and external
computers.

CROSSPOINT LATCH CORP.
Basic 7239 $12,500.

95 Progress St., Union, N.J. 07083
(201) 688-1510 Telex 181160

Circle (130) on Reply Card
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Eloquent Audio!
Custcm designed production facilities make a substantial contribution to overall

program quality. This is particularly true with the CBC French network's new daily
TV news magazine, "Le Point".

The ability to combine voice inputs from numerous local and emote locations
with studio originated sound effects and "color" is essential to the program

environment.
For this custom console, Warc-Beck collaborated with CBC engineers to design a
producer's dream in which one operator controls 24 inputs with submasters on

the left, while another handles the 8 effects inputs and submaster on the right. A
centrally located illuminated 24 x 6 integral switch panel assures clean,

unambiguous switching f -o -n either station.
The results speak for themselves.

First Dy Design.

Ward -Beet Systems Ltd.,
84 ress Avenue, Scarborough.

'o, Canada M1H 2X4.
Te1:(41 550. Tk: 065-25399.


