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Rev into sereo
With the remarkable new FP32ENG Mbes

Introducing the stereo version of oúr
legendary FP31. §
Stereo adds incredible dimension and realism to

sports and news coverage. And Shüres new compact
FP32 Stereo Mixer makes ENG and EFP applications
easy and economical. %
Consider these advantagesr.
• Three transformer-coupled XL~ isolated inputs and
stereo outputs, all switchable to low-impedance míe
or line level.

• Dual mini and 1/4'' stereo headphone jacks,
• Built-in slate míe and slate tone. : ~
• Battery, phantom, and A/B power (no speéial power
supplies needed). ~ :

Plus new stereo advantagest,
• Full stereo capability with separate, detented stereo
pan pots and monitoring capability.

¡.

,~, .

~·• Full 48 volt J.1hantom¡capability. .,
~. Size? Only 2?/16''X7~/411X6'~comparable to our
FP31.Weight? Just 21/zpounds. Price? Hundreds less
than you would expect.Stereo is here to stay.So ts the
FP32. For complete infurmation about our full line

~of field production gear',write or call: Shure Brothers
~'Inc.,222 Hartrey Avenue, Evanston, IL 60202-3696.
~(312) 866-2555 ;

The new FP42 Stereh Produ;ti~n Mix~r-the
stereo counterpart to our M267.Four channels with
independent center detented pan pots and cuing. ·

Headphone amplifier. Adjustable limiters. ·
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The DP!i-i!70 Tin1eBase Corrector ..••
The Last~.Ward in Tin1eBase Correction .

•

º"

º"
OPS-llO 1"1ME8/ISE. CORRECTOR

SYSTEM PHASE GENLOCK

n n f'~º;
COARSE FINE )(TAL R1::F

H V/C DELAY

•••
POS

Well Actually,, ffere"s the Last Ward ... !/ii!,,gg5_
THEDPS-270TuneBaseCorrector. True S-VHSY/Ccomponent
processing- at a more than attordable price. The DPS-270
offers S-VHSY/Cand NTSCcomposite inputs and outputs, as
well as a 5.5MHzbandwidth. Thismakes the DPS-270
compatible with any %" VTRthat accepts external sync and
subcarrier. And the unit also provides Y/Cto NTSCencoding
and NTSCto Y/Cdecoding.

A Quasi-infinite window shuttling circuit gives you a stable
picture during tape shuttle and horizontal and vertical Y/C
delay controls compensate for the Y/Coffset inherent in
some S-VHSrecorders.

The DPS-270also offersmany available and attordable
interface options. Llke automatic field correction,
chrominance noise reduction and remote control.

Sofor those of you as concerned about value as you are
about quality, remember ...one last word ... $2,995.As
always backed by Midwest.

Formore technical and salesinformation contact your nearest
Midwest office.
See us at Booth #146 at SBE National, Oct. 5-7 Circle (3) on Reply Card

..DICil.JAL··
PROCESSING SYSTEMS INC.

From Midwest Communications -
Exclusive U.S. Distributor.

MIDMl3'
Communications Corp.

One Sperti Drive
Edgewood. KY41017

606-3.31-8990
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AUDIO-VIDEO CONTROL SYSTEMS:
A broadcast facility is a complicated mix of technology. The
key to an efficient operation is to make sure all of the
systems within a given plant work together and talk to each
other. This month, we look at the critical requirements for
controlling audio and video signals within a broadcast
facility.
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By Rick Lehtinen, TV technical editor
Fiber-optic routing switches direct light.

42 Writing Applications Programs for a PC
By Ronald Balonis, WILK-AM
Custom programs may be the BASICanswer to
engineering problems.
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By Carl Bentz, technical and special projects editor
Lens manufacturers are working to make sure that
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screen.
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72 Designing an FM Booster System
By Steve Broomell, Omega International
An FM booster system might be a valuable addition to
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planning.

116 Radio: The Roots of Broadcasting
By Jerry Whitaker, editorial director
AM radio, the grandfather of the broadcast industry,
has reshaped our view of the world and of ourselves.
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20 Management for Engineers
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NOW, THE RIGHT~CHOICE
IN ADVANCED eco CAMERAS

IS CLEARER THAN EVER.
THE NEW SK-F3 AND SK-F700.

Hitachi presents two new 3-chip CCD broadcast
cameras that give you higher resolution and better
image quality than you have ever seen before in a
broadcast camera.

The SK-F3 dockable and the SK-F700
studio cameras include the newest Frame Interline
Transfer (FIT) CCD technology. Smear is virtually
eliminated. Sensitivity is dramatically improved.

A 6-speed electronic shutter and contrast
function are both built-in. And as for high
resolution, the SK-F3 and SK-F700 hit a crystal
clear 700 lines.

Your choice for a high performance camera
system has never been easier. Learn more about
the new SK-F3 and SK-F700. Inthe studio or in the
field, they are clearly superior.

Contact Hitachi, 175 Crossways Park West,
Woodbury, NY 11797,(516) 921-7200.

@Hitachi Denshi America, Ltd.
NEW YORK • LOS ANGELES • CHICAGO • DALLAS •ATLANTA

•
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By Paula Janicke,
staff editor

Merger ahead?
Chyron Corporation and Midwest Com

munications Corporation have authorized
investment bankers to explore combining
the two companies on a tax-free stock-by
stock basis.
Chyron Corporation, Melville, NY, de

signs, manufactures and markets Chyron,
DSC,CMXand Aurora products. Midwest
Communications Corporation, Edgewood,
KY, is an independent distributor of
products and systems to the video and
broadcast industries. The combined com
pany would have more than $200 million
in annual revenues and a sales force of
more than 250 persons. Currently, Mid
west is Chyron's largest customer.
According to Alfred O.P.Leubert, chair

man of the board, president and CEO of
Chyron, the combination is a natural ex
tension of Chyron's close relationship with

/News/
Midwest. Both Leubert and David K.
Barnes, president and CEOof Midwest, an
ticipate prompt finalization of the agree
ment.
Operational details of the planned com

bined company have yet to be finalized.
Leubert, however, foresees both compa
nies continuing to operate autonomously,
with each drawing on the other's strengths.

Cable Labs joins forces
with ATIC
Cable Television Laboratories, Boulder,

CO,and the Advanced TelevisionTest Cen
ter (ATfC) have announced an agreement
to cooperatively test high-definition and
other advanced TV systems. The agree
ment stipulates that Cable Labs, a research
and development consortium of cable TV
system operators, will pay the ATTCup to
$2.5 million over a 3-year period for the
use of its facilities and ATV test signals.
The ATTC,which has developed tech

nology to generate test signals for the var-

ious ATVsystems, will provide the signals
to the various systems operating in a simu
lated over-the-air broadcast environment.
Cable Labs will run these signals through
a cable and fiber-optic test bed that ap
proximates an actual cable system. These
tests will be used to compile data about
the effects of ATV systems that are con
nected directly to cable systems as well as
the effects of cable retransmission of over
the-air broadcast signals.

SBEexam sessions set
Following are the dates scheduled for

the I989/I990 SBE certification exams
and application deadlines:
• Oct. 7, coinciding with I989 SBE con
vention. (Apply by Aug. II.)
• Nov. 10-20. (Apply by Sep. 8.)
• March 3I, coinciding with I990 NAB
convention. (Apply by Feb. 9.)
• June 8-I8. (Apply by April II.)

I:r~llll
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Selecting an ENG/EFP lens for your 2h" CCD
camera is a creative decision. It shouldbe
lightweight, responsive and zoom smooth as silk
at any speed. Its design shouldutilize Extra-low
Dispersion Glass to minimize chromatic
aberration. It should include an anti-reflection
coating for improved spectrum transmission ratio.
And it shouldhave an advanced design that
improves comer resolution and produces a high,
flatMTF curve. In short, it shouldbe a Nikon.

But selecting an ENG/EFP lens is also a
business decision. And on that score we provide
something almost as compellingas Nikon quality -
our unique Express Loaner Service. Simply
register the Warranty, then in the unlikelyevent
your lens needs service we'll get you a loaner
lens overnight. Allyour investment in equipment

and crews is more secure than ever before.
A service like this is remarkable in itself.

But not quite as remarkable as our lenses.
As with allNikon products, our new ENG/EFP

lenses have all our renowned quality, tradition and
technology built right in. Our growing line is also
fullyaccessorized, includingadapters that allowthe
use ofyour entire arsenal ofNikkor 35mm SLR
camera lenses for special effects.

Tofindout more, callNikon Electronic
Imaging at (516)222-0200 or write for our complete
brochure: NikonE.lectronicImaging, Dept. Dl
101ClevelandAvenue, Bayshore, NY 11706.

Nikon~
ELEClllONICIMAGING

Circle (5) on Reply Card

© 1989Nikon Inc.
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Class A FM power
increased

By Harry C. Martin

The commission has increased the max
imum effective radiated power for FM
Class A from 3,000W to 6,000W To quali
fy for the increased power, ClassA stations
must meet new separation requirements
for Class A and all other FM classes. To
maintain the current level of protection for
existing stations, the commission refused
to adopt an across-the-board 6kW in
crease.
In November, the commission will pub

lish a list of approximately 500 existing
Class A stations at locations that present
ly meet the new separation requirements.
If the licensee of a listed station can in
crease power through simple technical
means (by increased transmitter power),
it will be allowed to do so on or after Dec.
1 of this year, as long as the public would
not be subjected to RF radiation in excess
of ANSI levels. These licensees must sim
ply notify the commission when they be
gin operation with increased power and
file an FCCForm 302 within 10days of the
increase. Licensees of other Class A sta
tions, and those stations that do not meet
ANSIstandards, will be required to obtain
a construction permit by filing an FCC
Form 301 establishing compliance with all
FCC rules.
If an existing Class A station does not

meet the new separation requirements, it
will be "grandfathered:' Grandfathered sta
tions will be permitted to relocate or make
modifications under the previous power
limit and separation requirements, or un
der technical conditions that present no
greater potential for interference than the
previous limit, such as through the use of
a directional antenna.

Multiple ownership
rule changes

The commission has affirmed its action
in February 1989 relaxing the broadcast
multiple ownership rules. At that time, the
FCCdecided to retain its one-to-a-market
rule, but established a new waiver policy
for common ownership of radio and TV
stations in the same market.
Under the one-to-a-market waiver poli-

Martin is a partner with the legal firm of Reddy,Begley &
Martin, Washington. DC.
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cy, the FCCwill look with favor upon waiv
er applications involving radio and TV
station combinations in the top 25 mar
kets where at least 30 separately owned,
operated and controlled broadcast licens
ees or "voices" will exist after the pro
posed combination.
The FCC also will look favorably upon

waiver requests for proposed combina
tions involving at least one "failed" station
(a station that has not been operating for
a substantial period of time or that is in
volved in bankruptcy proceedings). For
proposed combinations not meeting either
of these criteria, a more rigorous case-by
case analysis would be made. The analy
sis would include consideration of the fol
lowing factors: the types of facilities
involved, the number of stations already
owned by the applicant, the financial
difficulties of the stations and the nature
of diversity and competition in the mar
ket. However, no waiver application would
be granted if the proposed combination
would result in any one entity holding an
attributable interest in more than one AM
and one FM radio station within any sin
gle TV "metro" market.
The commission also decided to modi

fy its previous statement barring waivers
that involved combinations of a TV station
and more than one radio station in the
same service. It said a flat prohibition
precluded the FCC from evaluating, on a
case-by-case basis, combinations that
could be demonstrated to be uniquely in
the public interest. However, the FCCem
phasized it did not foresee approving any
combination involving a TV station and
more than one radio station in the same
service unless it could be demonstrated
that the combination would provide
unique public interest benefits.

Antenna lighting
requirements enforced

The commission has fined a California
station $8,000 for not lighting its tower.
The station was fined an additional $1,000
for indicating in its station log that the
lighting had been inspected and was func
tioning.
The commission again has warned

licensees that it will continue close scru
tiny of antenna towers to ensure that they

are properly marked and lighted. Daily in
spections are required to ensure that the
lights are on and operating properly. If an
outage occurs, the local FAA flight serv
ice station must be contacted immediately.
Station personnel must be fully aware

of these requirements and make sure the
proper inspections are being made. The
commission is monitoring this matter care
fully. Failure to comply could result in a
substantial fine.

Sonrise to be investigated
In response to information indicating

that its processes may have been abused
by Sonrise Management Services, the
commission has instituted an investigato
ry proceeding pursuant to section 403 of
the Communications Act. Documents on
file with the FCC indicate Sonrise may
have sponsored more than 160 FM appli
cations over the past several years, only
a few of which ever have been granted.
The information before the commission

raised serious questions as to whether
Sonrise, its applicants and their attorneys,
consultants and advisers engaged in a pat
tern of conduct constituting an abuse of
the commission's processes and violations
of the Criminal Code.
The commission concluded that, in view

of the more than 160 applicants created
by Sonrise, a single investigatory proceed
ing is warranted to consider whether such
violations have occurred. The commission
stated that it is appropriate for the Mass
Media Bureau to develop a record that ful
ly considers all aspects of Sonrise's activi
ties concerning any and all applications
that have been dismissed and that are no
longer the subject of a pending or pro
posed hearing proceeding.
The commission directed that the pre

siding administrative law judge complete
the investigation soon so that a final re
port can be promptly submitted by the
chief, Mass Media Bureau, to the Crimi
nal Division of the Department of Justice.

Editor's note: For additional FCC information. 'GO
BPFORUMon CompuServe. - I:r~)})]
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NTSC. .

ENCODE SYSTEM
Seeing is believing ...and we believe
you'll find it difficult to see the
difference between EMPHASYS
encoded video and the original
KGB source!

Grass Valley Group introduces
next generation NTSC digital
encoding technology at SMPTE!
The EMPHASYS NTSC encode
system, a revolutionary new digital
encoding technology, that delivers
what you would expect of a digital
encoder. .. and more!

EMPHASYS provides 16 diffe
rent filter combinations for encode
processing and artifact removal,
giving you the flexibility to adjust
to your video requirements. Your
interface to EMPHASYS is all
front panel control (plus parallel
and serial remote) through a uni
que keypad and LCD. Quick and

easy system operation is at your
fingertips without any internal
tweaks.

Did we mention system control?
EMPHASYS is a system, designed
and built to address system appli
cations. Among standard features:

• An on-board SPG -- it only
requires color black

• Advance reference for back
timing sources

• Accepts any CAV format
• Color, mono, mono no burst

modes
• Luma boost
• Self diagnostics
• E-MEM
• NTSC and D2 composite

outputs!

Circle (7) on Reply Card

There's more ... but you'll have
to stop by the Grass Valley booth
to see the EMPHASYS encode
technology -- where no difference
makes all the difference.

Grass Valley Group®

A TEKTRONIX COMPANY

~THE GRASS VALLEY GROUP INC.
P.O. Box 1114, Grass Valley, California 94549 USA
Tel (916) 478-~-000
TRT 1604.32

OFFICES: New York (201) 845-7988; District of Columbia
(301) 622-0313; Atlanta (404) 493-1255; Miami (303) 477-
5583; Chicago (219) 264--0931;Minnc:ipolis (612) 483-2594;
Dallas/Fon Wonh (817) 483-7447; Lo. Angeles (818) 999-
2303; San Francisco (415) 968--0680;GVG International Ltd.
(UK) +44-962-8L3939; Grass Valley Group Asia
(HK) + 852-3-7396632
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Exploring battlefield
fiber

By Rick Lehtinen,
TV technical editor

Fiber-optic signal systems have proved
their worth in a variety of situations. One
niche for which they were thoroughly
touted, however, was rarely used; electron
ic news gathering (ENG).Fiber just wasn't
tough enough, and the terminal gear was
heavy.
Because of military requirements for

non-jammable observation and communi
cations systems, many government dollars
have gone into perfecting fiber-optic
equipment. The result; fiber-optic equip
ment that is both lightweight and reliable.
The new fiber-optic gear is battle-rugged,
and is sure to resist the destructive in
stincts of even the most aggressive ENG
photographers.

Figure 1. Tele-operated platform pays out fiber
as it wanders over nearly any terrain. A fiber
remote-control cable sends signals back to the
operator.

Battlefield fiber has three broad uses.
The first is FOG-M(fiber-optic-guided mis
sile). These missiles are wire-guided. The
projectile streams fiber out behind it as it
flies. Signals from the bazooka-like launch
ing device are transmitted up to the mis
sile, allowing it to steer toward its target.
The noise immunity of the fiber tether
resists attempted jamming of the control
information as it propagates up the tether.
A second battlefield fiber application is

the aerial balloon or remotely piloted ve
hicle (drone). These devices float or fly
near the front, and send back pictures of
what lies ahead.
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TRANSMITTER

BYPASS -· ENTER
MULTI- v-- I TX AS
PLEXE~_,,,--J\ ,BASEBAND

ITX
MULTI
PLEXER

MICROWAVE
TX

Figure 2. User-adjustable audio subcarrier fre
quencies on an advanced fiber-optic system al
low video and audio signals to be transmitted
in a baseband format from the camera into the
station. This eliminates many conversion steps,
greatly reducing noise degradation of the micro
wave signal.

A more down-to-earth fiber application
is the tactical multipurpose automated
platform, or TMAP. (See Figure l.) The
600-pound, diesel-electric platform is
hinged in the middle for agility and sure
footedness. It can negotiate almost any ter
rain. Observation cameras and laser range
finders may be fixed to a remotely con
trolled pan and tilt head, and the device
can be sent forward to stalk tanks or map
minefields. It also can serve as an artillery
spotter.
Of course, weaving through the woods

and over rocks is hard on fiber. Apparent
ly the fiber, developed by a division of
Corning, is worthy of the challenge. The
connectors are tough metal affairs about
the size of a hunting knife handle. It's been
said that if you were to connectorize
the bumpers of two cars, the fibers and

connectors could be used as a towrope.
Tanks have danced on this stuff. If you
knot the fiber and pull it tight, it will still
operate. This sort of treatment would shut
down most broadcast fibers right away.

Terminal gear
Of course, such tough fiber is of little use

if the terminal gear on either end is too
bulky for portability. The good news is, it's
not. The company marketing the system
to the video industry had the good sense
to hire a designer familiar with broadcast
ing. This resulted in a series of portable,
rugged systems, with the smallest unit
nearly the size of an intercom beltpack.
The subcarriers used to carry the audio
from the camera end back to the receiv
er are user-adjustable to match the sub
carriers used in the station microwaves.
This means that at the ENGtruck end, the
fiber output can be plugged into the trans
mitter as a baseband signal, avoiding a
stage of decoding and recoding. If anoth
er system was installed between the ENG
receive point and the studio, the signal
could be kept in baseband all the way
home. (See Figure 2.) It would result in a
tremendous improvement in signal-to
noise ratio for both the audio and video
portion of the received ENG signals.

Acknowledgment: The author wishes to thank Jusse Rus
misel, PCO, Chatsworth, CA, for his assistance in prepar
ing this article. I:r~))))
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Disc Recognition

Parallel Remote w/Tallies T ... Varispeed Built-in ...
Start &End Review ..•.. ... End of Modulation Sense ...
End ofTrack Alarm "' ... Monitor Speaker ...
RS422 Serial Control T ... Separate PGM &Monitor Outputs ...
System Clock in/out ,,. ... Remote Monitor Speaker Mute ...

lutput ,, ... Audio Channel Reset ...
Die-cast CD Drive T ... Rack Mounts Standard ...
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Taking the measure
of your station

By John Battison, P.E.

Bandwidth compliance, or splatter con
trol, is now one of the hottest items on the
FCC'sagenda, and the means of checking
it are limited. Can a selective receiver with
a crystal filter be used to check bandwidth
compliance? I don't think that such an in
strumentation would be adequate to satis
fy the requirements, because the time
needed to set up the device and make the
measurements would be excessive. I
recommend an alternative approach.

What is splatter?
Just what is splatter? You won't find it

in any technical dictionary yet, but a defi
nition like this may soon appear: Splatter
is the undesired portion of a station's out
put spectrum caused by modulation.
Therefore, power-supply hum, sidebands
and RF harmonics are not splatter, nor are
co-channel and first-adjacent channel in
terference normally considered to be
splatter. However, second- and higher
adjacent channel interference is splatter.
Engineering definitions depend partially

upon engineering opinion as shaped by
regulation. As most of us know, the pres
ence of high-frequency audio components
at the modulator input is the main cause
of splatter. We're not going to discuss the
problems associated with clipping and
limiting. However, a typical source of splat
ter is inadequate clipper filtering.
Transmitting the higher-order transmis

sion sidebands not only wastes power, be
cause listeners cannot hear them, but
these high audio frequencies also inter
modulate in the transmitter and produce
distortion in the audible, desired portion
of the signal.
Incidental phase modulation (!PM)also

can result in increased splatter. Phase
modulation sideband pairs resulting from
!PM also will affect envelope detectors, if
they have been distorted by asymmetri
cal bandpass circuits. The tuned circuits
convert some energy into AM sidebands,
which adds distortion.

Battison, BE's consultant on antennas and radiation, owns
John H. Battison and Associates, a consulting engineering
company in Loudonville, OH, near Columbus.
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Poor man's spectrum analyzer
To the best of my knowledge, there is

only one manufacturer of splatter moni
tors, so I don't think that I'm showing any
bias by discussing its use as a poor man's
spectrum analyzer.
Most engineers probably think of the

monitor as being rack-mounted and sta
tionary. Delta makes a device known as
an active whip antenna that disproves that
idea. Because the monitor operates from
240Vac down to 12Vdc,it can be powered
from a standard 12Vdc cigarette lighter.
An engineer equipped with such a mon

itor and whip antenna can visit the client
and spend an hour checking the emission
bandwidth to complete an emission re
port. Although NRSC-1users are not re
quired to develop such a report, other
stations must complete some type of band
width measurement.
Monitoring splatter is also invaluable

when, for example, an uncooperative sta
tion is overmodulating and transmitting an
overly compressed signal that produces
splatter. A quick check of the offender's
signal gives management a big stick to
wield if necessary. The process also shows
both managers the advantage of having
an engineer on the staff.
Assuming that you have NRSC-1in use,

how do you know that it is performing as
designed? The splatter monitor will evalu
ate this for you (which should impress the
manager and program director). They can
see how their station compares with
others and what the NRSC-1filter really
accomplished.
Performing mobile measurements is

worth a reasonable extra fee for a contract
engineer, or for a chief engineer who
might own one and offer moonlight serv
ices. It certainly should not be included
in the regular contract engineer service.
Delta has prepared a "Sideband Meas

urements" form, which is available from
John Bisset along with a complete pack
age of emission bandwidth material. Con
tact the company for additional informa
tion. Inclusion of a similar, properly pre
pared form in the maintenance log should
ensure a safe visit from the FCC.
An extra benefit of monitoring splatter

is that it provides a simple way to moni
tor !PM. Older transmitters with modula-

tion problems or improperly adjusted
audio feedback circuits often sound
mushy, or have more blurred sound rath
er than clearly heard individual notes.
By using the "OkHz to IOOkHz"meas

urement position, you can measure !PM
and reduce it if necessary. First, make sure
that the transmitter is tuned properly and
modulation levels are set. New modulator
tubes also are a good investment. Feed no
more than 50% modulation into the trans
mitter (mono), and read incidental quad
rature modulation !QM (this is almost the
same as !PM at low modulation levels). It
probably will indicate about -10 on the
meter if the transmitter has not been op
timized. Naturally, the lower the reading,
the better the operation.
Adjust the tuning controls and plate neu

tralizing capacitor for minimum !QM.It of
ten is possible to produce amazing results
in this manner, especially in older, less pre
cisely neutralized transmitters. A final
reading of -25 or lower should offer a
noticeable improvement in clarity.

Field applications
I recently had the opportunity to use a

splatter monitor and active whip anten
na. I drove to an area where the signal
strength was high and installed the equip
ment in my car by plugging it into the cig
arette lighter. I placed the antenna on the
car roof and tuned in the station.
Following the manual's instructions, I

measured my client's splatter. This partic
ular station is using NRSC-1,and as expect
ed, the monitor showed compliance. I then
went to the station and connected the de
vice into the modulation monitor feed.
After setting up the equipment, I meas

ured !PM(!QM).It was a poor -9. Adjust
ing the transmitter neutralizing capacitor
proved difficult. I had to open interlocks
and go inside to adjust the knob, then
close the back, fire up and make a meas
urement. Once I discovered which way to
turn the capacitor, I quickly brought !PM
down to -26. The improved clarity of the
signal was quite noticeable, and my client
was highly impressed.

I :~::))))I
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D-2? OF COURSE.

Tektronix combines world
proven performance and
up-to-the-minute tech
nology in equipment to fit
your operations, monitoring
and maintenance require
ments of the D-2 environ
ment. Feature for feature,
it'swhat you expect from
Tektronix.

The 1730 D-2 wavefonn
Monitor features measure
ment quality D-2 decoding
with Tek's own precision
DAC. You get digital D-2
and standard analog input
capability for NTSC applica
tions. Both inputs can be
viewed simultaneously. And
decoded D-2 analog output
can be displayed on-screen

or routed from a rear panel
connector to the location of
your choice.

Also included are fea
tures that make the 1730 the
world's most popular line
of high-performance wave
form monitors. Front panel
recalls. Full line select. Dual
filter, dual channel display.
And add a 1720 Vector
scope for decoded D-2 vec
tor display.

The TSG-1700 Digital
Composite NTSC Gener
ator offers test signals and
audio tone in digital and
analog form, plus analog
black burst for equipment
synchronization. You get
12-character identification,

tape leader countdown
and digital genlock with
output timing offset. All in
a cost-effective package.

Get the full story. Ask
your Tektronix representative
for a demonstration.

Of course!

Circle (9) on Reply Card

Tektron~
COMMITTED ro EXCELLENCE

www.americanradiohistory.com

www.americanradiohistory.com


/Satellite technology/

Team goes to work
in robotics center

By Elmer Smalling III

NAS/ú Goddard Space Flight Center has
opened its robotics facility, where God
dard's robotics team will create, test and
evaluate new robotic technologies to sup
port the upcoming space station. The
nucleus of this center will be the Flight
Telerobotic Servicer (FIS), a robotic device
that combines tele-operation (remote hu
man manipulation) with autonomous
capabilities for performing space station
tasks.
The new facility contains a gantry robot,

which is 40 feet wide, 60 feet long and 20
feet high, with six degrees of freedom. The
robot is capable of lifting up to two tons
of payload and applying 4,000 foot-pounds
of torque. Suspended from one mast of the
gantry will be a set of tele-operated indus
trial arms, which will be used as an FTS
operational simulator. Another mast car
ries a grapple to emulate the space sta
tion's remote manipulator system, the
SPDM(Special Purpose Dexterous Manip
ulator). It will be used primarily to trans
port payloads to and from the work site.
(See Figure l.)

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

The new Goddard facility also includes
an operator workstation installed in a
mockup of the space shuttle's flight deck.
This simulator will permit manipulation of
the robot, providing valuable information
about the operation of FTS in the con
strained environment of the shuttle.
The simulator uses computer-animated

graphics to determine such things as the
robotic assembly's reach capability and to
provide collision-avoidance information.
High-level robotic engineering, developed
around the world, will go into the FTS
project. This project will produce many
beneficial spin-offs for the general public,
and also will improve and advance the al
ready state-of-the-art fields of artificial in
telligence and knowledge-based systems
technology.

Medical space bridge
In more down-to-earth matters, in May,

dozens of medical-center physicians in
Baltimore, Houston, Salt Lake City and
Bethesda, MD, took part in satellite
teleconferencing from 9 a.m. to 1 p.m.
daily to discuss cases. What made it
unique is that they were conferring with
physicians and other medical personnel in

llOBILE SERV10NGSYSTEMANO SPOM

Figurel. Special-Purpose Dexterous Manipulator is shown deployed on a shuttlelike arm, a part
of the Flight Telerobotic Servicer system.
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Armenia (near the site of the great earth
quake), Moscow and the city of Ufa (in the
Ural Mountains, where a train gas explo
sion killed and injured hundreds).
Using the audio and video capabilities

of satellite telecommunications, the phy
sicians discussed difficult medical and sur
gical cases that involved plastic and recon
structive surgery, orthopedics, prosthetics,
burn treatment, epidemiology and psycho
logical treatment. The patients often were
present at these conferences, along with
their CT scans, X-rays and other relevant
data. The physicians were able to learn a
lot from viewing patients in addition to
reading and interpreting their transmitted
vital statistics. The project was named the
"U.S./Soviet Space Bridge."
This sort of remote diagnosis could be

used in areas of this country where
sophisticated medical help is not availa
ble. In the early 1970s, a government
project to remotely diagnose medical
problems using TV pictures transmitted by
satellite was unsuccessful because of
picture-quality problems inherent with the
low-cost color cameras then available. Ex
act tissue color is crucial in many diag
noses. Now that rugged, inexpensive TV
color cameras and high-quality fiber-optic
and satellite transmission systems provide
true-to-life color, remote diagnosis is quite
feasible.

Titan military launch
The Titan 340 launch vehicle proved it

self once again with the launch on May
10of two DSCS(Defense Satellite Commu
nications Systems) satellites from Cape
Canaveral. These satellites will be used
for communications between the White
House and military commanders around
the world. When complete, the DCSCsys
tem will consist of four of these satellites
spaced equidistantly around the globe in
geosynchronous orbit.
The satellites are 3-axis, stabilized

devices with attitude control provided by
four inertial reaction wheels, 0.3- to 1-
pound thrusters powered from a 600-plus
pound hydrazine reservoir, and Earth and
sun sensors. The antenna system includes
a 60-beam-forming network for exact spot
coverage as well as for protection against
jamming. I:r :.:))))J
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The cart machine
with bells and whistles

your audience will never hear.
o0·

Finally, a cart that delivers
the creature comforts that

other Otari audio machines have
offered lor years! And not only
docs Otarí's CTM-10 make your
job easier, it also delivers out
standíng audio performance, so
your output sounds more like a
CD player Lhan a cart.

I /t·;wy tful)~ clilY't'I tlrin• r·apslml {JtYwit/t•s ;w<·ur:wr
amln·/ialJilil.j(

Youget extensive metering,
including dedicated metering for
the cue-track. (Now you can ver
ify the cue-tone before you go

on-airi) And for adjustments Lo
program length, there's a true
vari-speed control.

You'll also find a record azi
muth adjustment system wilh
phase display for when you want
to.make the best recording
possible.

But the CTM-10 is not all
just bells and whistles. It's the
only cart you can buy with HX
Pro.* That means that you can
get a really hot signal off the
tape, and still keep those high
frequencies where they need Lo
be for that crisp, clear sound.

And some things we keep
real cool, like we don't use sole
noids for our pinchroller because
they can generate excess heat.
You'll also appreciate the CTM-10's
fast start time-it lets you cue
up tighter without worrying
about wow.

PEAA.
10 6 3 10123

!~/~+
@ül}[f]¡,

----·cuE----
-20 -6 O 3 6dB

HEADAZIMUTH ---- lEFT---- ----RIGHT---
l R -20 -6 O 3 6dB -20 -6 O 3 6d8

---CONT.ff-SPLICE FIND

• 11X-l'm i:> a utuk-ruark of Dolliy l.ahor:1tori1·s l.1n·11si11~ 1:or¡¡oratio11

--CONT.PLAY -CONT.REC
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1~·q11alir.atio11;uJ¡usltncnl~'i
an· t•a:..;j' to 1t·ach ami
l'/(·arJ.v murkcü. makin:¿
mninu-nunce utul service
fast ami easy.

And, of course, we give you
choice. There are stereo and
mono record/play decks, and a
mono/stereo play-only deck.

Call us at (415) 341-5900
for more information about the
CTM-10.The cart machine we
built for perfectionists.

©l<J8!J0t.ari
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Using thermistors
for time delay

By Gerry Kaufhold II

With some thermistor circuits, design
ers must make sure that current flow in
the lead wires of a thermistor doesn't lead
to self-heating, which would introduce er
rors in measuring and controlling temper
ature. A thermistor application also can
use self-heating as an integral part of cir
cuit operation. These circuits include time
delays, surge suppression, overload protec
tion and timing circuits.
For a thermistor with a negative tem

perature coefficient (NTC),the resistance
decreases as the temperature increases. To
use an NTC thermistor for timing, apply
energy to the thermistor to make it self
heat. Be sure to choose a thermistor that
exhibits the correct self-heating character
istics, and the mechanical design of the
circuit must allow for the heat to be dissi
pated safely. The current-vs.-time relation
ship for self-heating is non-linear. To
choose a thermistor, first define the cir
cuit's electrical requirements, then refer
to a chart of published values.

Time delays
For a time-delay circuit, apply a low

impedance voltage source to the thermis
tor circuit. Initially, the resistance of the
thermistor is relatively great, about lOkíl.

Kaufhold is a market development engineer for SGS
Thomson Microelectronics, Phoenix.

YAC

V+

T c,
10Kll

tKO

"1
K1 NORMALLY CLDSED
K2 NORMALLY OPEN
K3 NORMALLY OPEN

/Circuits/

As current begins to flow in the circuit, the
resistance converts electrical energy into
heat. As the thermistor warms, its resis
tance decreases and current flow in
creases. This creates more heat, further
reducing the resistance of the thermistor.
Usually,a differential amplifier with high

input impedance is configured as a com
parator and connected across the thermis
tor. When a threshold current level is
reached, a control circuit energizes to ac
complish the desired function. In the cir
cuit of Figure 1, the initial voltage across
the thermistor is approximately equal to
the supply voltage, because the thermis
tor resistance swamps the effect of the .
voltage divider resistor. As the thermistor
self-heats, the voltage across the thermis
tor decreases until the differential ampli
fier triggers a relay.

Automatic reset
The delay of this circuit is a function of

thermistor temperature. If the thermistor
is already heated, the delay period may
be shortened. The full time delay may oc
cur only on the first power-up sequence.
For most applications, a time-delay is used
to protect something. It may prevent the
plate voltages from energizing before the
filaments have adequately warmed, or it
may limit inrush currents to power-supply
capacitors to prevent surge currents from

10!ll2W

NO
D3

POWERI SUPPLY

C,~ CAP

Pl.ATE

Figure I. Self-heating properties of thermistors can be used to form time-delay circuits. In this
example, the cathode is warmed before applying plate voltage and protects cold cathode from
inrush current.
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damaging cold tube filaments. To accom
plish such tasks, the thermistor circuit
must automatically cool down and reset,
so that protection is provided on each
power-up cycle. This requirement adds
complexity to the simple time-delay
circuit.
Thermistor time-delay circuits are reset

automatically by latching the delayed de
vice at the end of the time delay and
removing power from the thermistor cir
cuit to cool it. At power up, V+ is applied
through the normally closed contacts of
Kl to the top of the thermistor. (See Fig
ure l.) When cooled to ambient tempera
ture, the thermistor is lOkíl. As current
begins to flow,the thermistor heats, charg
ing capacitor Cl through a voltage divider
composed of the thermistor, Rl, and R.:rD.
R.:rDobtains the desired time delay, which
can range from a few seconds up to sever
al minutes. During this time, ac current is
flowing through the lOíl, 2W resistor, slow
ly heating the filaments of tube Vl and
charging capacitor C2. This illustrates the
surge protection functions of the circuit.
When the voltage on Cl exceeds the

voltage at test point 1 (TPI), the op-amp
drives current through DI, energizing the
relay coil. At this time, relay K2 pulls in,
providing full current to the tube filament
and capacitor C2. Relay K3 also pulls in,
applying the high voltage. Diode D2 con
ducts through the coil of Kl/K2 to keep
it energized. Diode DI blocks voltage from
flowing back into the op-amp. As long as
Kl is energized continuously, the thermis
tor has time to cool, resetting the circuit
for the next power-up sequence.

1:r~llll
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FM Radio (VHF)
OPTIMOD-FM8100A/1 On-Air Audio Processor:
The dominant choice for highest quality FM audio
processing.
8100A/XT2 Six-Band limiter Accessory to
OPTIMOD-FM: Adds more competitive loudness,
punch, and brightness.
222A Stereo Spatial Enhancer: Gives your station
a competitive leading edge sound by naturally
magnifying the stereo spatial image.
787A Programmable Mic Processor: A multi
function system for DJ mic processing that stores and
recalls the optimum setting for each announcer.

AMRadio (MWand HF)
OPTIMOD-AM9100B On-Air Audio Processor:
Achieves extraordinarily natural audio quality on
both voice and music, with loudness, intelligibility,
remarkable source-to-source consistency, and FM-like
brightness. Mono or stereo.
OPTIMOD-HF9105A Shortwave Audio Processor:
Louder than OPTIMOD-AM, punches through noise,
fading, and jamming with outstanding intelligibility.
464A Co-Operator (for stereo) or 422A
Compressor/limiter (for mono): Transparent
studio level control to protect your STL microwave or
telephone/post line.

Television
OPTIMOD-TV8182A On-Air Audio Processor: For
both stereo and mono television. Controls levels from
any source artfully and automatically without audible
processing artifacts.
OPTIMODTV Stereo Generator 8185A: BTSC stereo
generator (for NTSC countries) meeting the highest
specifications. Also available - mating SAP and Pro
Channel generators.
275A Automatic Stereo Synthesizer: Automatic
recognition of mono and stereo, dramatic stereo
synthesis, automatic polarity detection and correction,
and single-ended noise reduction.

The Production Studio
245F Stereo Synthesizer: Converts mono
commercials and old recordings into compelling
pseudo-stereo.

412A/414A/422A/424A/464A
Compressor/limiters: Smooth, transparent
level control for all your production requirements.

536A De-Esser: Subtle yet effective de-essing to
remove harsh, abrasive sibilance from voice.

642B/672A/674A Parametric Equalizers: Corrective
and creative EQ for fine tuning commercial, phone
line, transfer, and remote audio.

otban
a division of AKG Acoustics. Inc.

645 Bryant Street, San Francisco, CA 94107 USA
Telex 17-1480 FAX (415) 957-1070

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

European representatives: Belgi11111: Trans European Music 1'.V.. (32) 2/466-5010: Fi11/c111d: Studiotec KY.<558) 0159205';: trance: .)\I Fr:t1KL".
(.\.)) li.\05 l-<1-12.):Hotland. Cadac Holland. (.31) 35/17722: Greece: Llon Studio S.A.. (.W) l/3(102-9-12: ttalv: Audio lntcmutional SRI.. (.)')) 2 255-90121:
Nortrav: lknum Siv. Ing. A/S. (-17) 2/1-15-160:Ponuga]. Ampere! Electronk:a Industrial Ltda.. (351J J/52~7184: Spain. Singleton Produrtionx.
U·ol .) 237-70Ci0:511"ede11: T:il & Ton AB (~6) 31/803620: Suntzerland. Audio Bauer AG. (41) l/-í32-5230: 1\1<.'sl Gen11n111·: BC! llro:1dc1sti11gConsulting
lntern.uional. (49) 911/5000-35. Arnptown Electroacusuc GmhH (PRO only). (49) -10/646-0040: United Ki11gdu111: Scenic Sounds Equipment ·.\l:1rkcti11gl.td..
(+il i/.)87-1262: liastern Europe. Denis Tyler Ltd.. (44) 2/406-6262. Asian representatives: Cbina: 'lF!' Inc. (BDC:ST univ l. (I) -10K-n--T2. Studer
Rcvox (F:tr 1':1st) l.td. (PRO only). (852) 5/412050: lndonesia. I' T l'"rindu Audio-Visual Equipment. ((12) 21/(H9-25-19: japan. Ot:tritcc Corpor.uiou.
IHI i :\ .l.12-5211: Korea. Young 1'ak So Ri Sa Co.. (82) 2/267-9697: Pbiltpptnes: Adtronics Inc.. C63) 2/675-2060: Si11_w1¡11m•.. vtrtlavsia, Bruuci: Crow
llrmdc:tst Equipment (ptl') Ltd.. (65) 259-9216: Taiuan: Mackari & Co. (BDCST only). (886) 2;506-'i32'i. Liníair Engineering s, Tr:tding Ltd. (!'HO
onlv). (8861 2/.\21-+1)-1: Tbailnnd. Vichien Puthuna L,d.. (66) 2/236-0137: Turlsev: TER Orner Trade & Rcpn-scm.uion. <90> 1 l.18-0296. Africa and
Middle East representatives: Algeria: David I lughcs & Co. Ltd.. (23) 4/196-1701: Soutl: Africa: Pro Sound (Pty.) Ltd.. <27>11 5:17-(i))iJ. Pacific
representatives: Anstralia: Svrucc International Pry. Ltd.. (61) 2/406-4700: Neu· Zealand: Qnsacorp Cornmunic.uions Ltd.. ({).¡) {) H 1-ó08'1.
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ITroubleshooting/
CD troubleshooting

By Brad Dick,
radio technical editor

Last month, we looked at several types
of manufacturing defects that affect CD
playback. Now let's examine how CDs
may be damaged by users.
The cross section of a compact disc is

shown in Figure l. The transparent sub
strate (polycarbonate) forms most of the
disc's l.2mm thickness. Data is contained
in the pits impressed in the top surface.
The pit surface is coated with a 50nm-
100nm-thick coating of metal, such as alu
minum, silver or gold. Another acrylic lay
er 30µm thick protects the data layer. A
disc label is printed on the protective
surface.

User-caused damage
Two types of surface damage may affect

a CD.The first occurs when the top acryl
ic is depressed into the aluminum coating.
Because this protective coating is only
30µm thick, any depression on the acryl-

30,.m

--~,,hi
REAOOUT FROM
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Figure 1.Crosssectionof CDshowing the rela
tively thin upper coating. This layer can be
depressedinto the aluminum data area easily
by pressing with a ball-point pen or sharp
object.

ic layer can distort the metal (data) layer
below. Even writing on the label side with
a ball-point pen can destroy the data.
The solvents from some permanent

marker pens also have been known to
penetrate the acrylic coating, exposing the
aluminum to air. If this happens, relative
ly large portions of the aluminum coating
(data) may be distorted, and repair is im
possible.
The second major type of disc damage

occurs as scratches to the playing side (bot
tom) of the CD. Although the polycar
bonate used to make a CD appears rug
ged, even minute scratches can cause
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SIN 17º
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~

LACQUERCOAT

Figure 2. TheCDpolycarbonate actsasa lens
to focus the laser beam from O.7mm down to
1.2µ,mat the disc'ssurface. Therelatively large
spot on the surface helps reduce the effect of
the pickup to dirt and other surface defects.

problems with playback.
Figure 2 shows the normal laser path to

the reflective coating on the disc. The ob
jective lens of the CD laser pickup assern
bly has a numerical aperture (NA)of 0.45.
This causes the beam to be inclined at a
27° angle to vertical. Refraction at the
air/disc interface changes this angle to 17°.
Once the beam hits the reflective surface,
it has been reduced from O. 7mm to l.2µm
in size.

LASER

CROSS SECTION OF DISC

Physics of scratches
A scratch in the polycarbonate substrate

does not affect the aluminum coating.
However, it does affect both the shape and
position of the laser beam on the disc and
its return path.
Figure 3 illustrates what happens as the

laser beam passes through a deep scratch.
The refraction that occurs as the beam
enters the polycarbonate remains relative
ly constant at 17°,but the difference is that
the disc surface is no longer parallel to the
data surface. This new angle causes the
laser beam to shift its position on the data
surface. Instead of reading track C, the la
ser may shift to track A, which produces
the familiar skip or jump. The amount of
skip depends upon how much the laser
beam deflects from the correct angle.
The process repeats as the beam

traverses up the outgoing side of the
scratch. As the pickup moves up the right
sidewall, it thinks it is on track D when
it is actually reading track G.The scratch
also may change the spot shape and beam
intensity through diffraction. If the spot is
elongated enough to illuminate more than
one track, recovery of the audio may be
impossible. The player will either mute or
output noise.
Acknowledgment: Appreciation is expressed to Laura Ty·
son, sales engineer, Denon America; Martin Ledford, qual
ity control manager, Denon Digital Industries; and Dave C.
Bowman, director of professional products, Studer Revox,
for their help with this cotumn. I~r82fil

DISC SURFACE

DISC SURFACE

Figure 3. A scratch located tangentially to the tracks alters the laser's intended focus point to
someother area on the disc surface.Disc refraction, combined with the tilt of the disc surface,
places the beamat locationsA and G. Thepickup expectsthe beam to beat locations Cand D.
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''Incredible ... A component
Mil recorder with

built-in A/Broll editing
at 3/4 inch prices.~~

"To stay competitive in the market you
need certain basics. It's essential to
have NB roll editing, equipment
compatibility and component picture
quality. And with a limited budget it
seems impossible."

Discover JVC's KR-M820U
Editing Recorder.
The KR-M820U is the FIRST and
ONLYMII component recorder with
a built-inA/Broll editing controller
operable from it's front panel. This
versatile recorder incorporates
CTCM, component, composite, Y/C
358 inputs/outputs and serves as the
perfect hub in a complete component
or multi-format editing system. It
offers both serial data and parallel
control and has two channels of FM
audio as well as two channels of linear
audio with Dolby C noise reduction.
Other key features incorporated in

this truly unique editing recorder are:

on screen display to show editing
status and VTR diagnostics, an
optional integral SMPTE LTC time
code reader/generator, 90 minute
record/playback, plus much more.

For further information call
1-800-}VC-5825or write}VC
PROFESSIONAL PRODUCTS
COMPANY,41 Slater Drive,
Elmwood Park, NJ 07407.

Jvc·
PROFESSIONAL
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Prescription for a healthy station? PCs and a high-fiber diet.

A station engineer, who at the time was busily engaged in the construction
and relocation of a major TVand radio facility,was asked by management,
"Isour new station done yet?"The engineer feltpuzzled.On the floorsaround
him were hundreds of thousands of dollars of state-of-the-art electronics,
hundredsofmilesof cablingand many roomsfilledwith test equipment,micro-
wave gear, telephone systems,back-uppower equipment, shops and archives.
Back on the engineer's desk was a clipboard listing equipment due to arrive
soon, and also items for the followingyear's capital budget. Considering this,
the engineer felt compelled to respond that it was inappropriate to speak of
the maze of interconnecting systems that made up the station as ever being
"done," rather, the questioner might better inquire as to the new station's
"heaith:'
If information and entertainment are a station's lifeblood, and video and

audio signals are the station's pulse, then the control systems that keep it all
working together are the central nervous system. The key to an efficient op-
eration is to make sure that all of the systems within a given plant work to-
gether and talk to each other. No one is better equipped to ensure this than
the engineers who live with a station, who most likely built it, and who are
in tune with it, over time developinga sixth sense about the conditionsprevail- .. --
ing in the plant's electric arteries.

• This month our coverage focuses on the audio-video control systems that
govern a station's bodily functions. To start with, we will examine develop-
ments that may lead to an all-opticalfiber-opticswitcher.Asfiberoptics.quickly
become a tool for today,we need to be efficient in getting the signals where
they have to go.
In the fast-pacedworld of today's broadcast engineer, computers are rapid-

ly becoming important tools. In many cases, engineers see PCsas their elec-
tronic assistants. Thismonth, we examine how to put the PCto work for your
station.

• "Switching Fiber-Optic Signals" ................................ 26
• "Writing Applications Programs for a PC" ....................... 42

'
As technology surges forward, it is vital that we keep our fingers squarely

' on the pulse of this industry.This month, as always,we strive to present use-
ful information that will help you keep your facility healthy and fit.

I .

;&0~ --
.••...

I
Rick Lehtinen,
issue editor

I
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The people behind the
lens. The most demanding
figures of all. They asked
for an innovative one-piece
camcorder. And SONY
delivered.

The BVW-300. The
Betacam® camcorder de
signed with input from the
professionals who'll be
using it. Which means the
BVW-300 meets some
other pretty demanding
figures, too.

Like high resolution
and a high S/N ratio. Plus
full Genlock capability.

Features that make the
BYW-300 the first one
piece EFP camcorder. One
totally at home on a multi, __-
camera shoot.

The BVW-300 is the lat
est addition to the one
piece SONY camcorder
family started by the BVW-
200. Both are easy to use
and have the same light
weight, compact design.

The BVW-300. Built to
satisfy demanding profes
sionals by an equally de
manding company. SONY.

To find out more, call
800-635-SONY.

Sony Communications Products Company, 1600 Queen
Anne Road,Teaneck, NJ 07666. © 1989Sony Corporation of
America. Sony and Betacam are trademarks of Sony.

SONY
BROADCAST PRODUCTS
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Switching
fiber-optic signals

Fiber-optic routing switches direct light.

Most agree that fiber-optic cables are a
good way to get a signal from point A to
point B. Fiber doesn't roll off at high fre
quencies. It is impervious to RF inter
ference and electromagnetic noise. Be
cause fiber doesn't conduct, it doesn't have
hum problems. About the only thing
wrong with fiber is that it makes it difficult
to switch signals - you generally have to
go from light to electricity and back. But
this won't be the case for long. This arti
cle explores advances in the rapidly grow
ing field of fiber-optic technology.

Fiber's best where it's best
Because of the cost of getting a signal

into and out of the "photon format;' broad
casters today most often use fiber on long
runs, on runs through areas where me
tallic cables would be susceptible to pick
ing up noise, or in situations in which the
bandwidth of the signal to be transmitted
is greater than coaxial cable can handle
well. In the equipment core of a well
engineered facility, where the wiring is
electrically quiet and the cable runs are
short, fiber optics probably wouldn't bring
much benefit. In an era of high-definition
(hence high-bandwidth) signals and digital

Acknowledgment: The author wishes to express his ap
preciation to Kenneth Regnier, Comlux, Mountain View, CA;
David Polinsky, DiCon Fiberoptics, Berkley, CA; Tony Diaz,
Optivision, Palo Alto, CA; and Paul Kopera, Amphenol, Li
sle, OH, for their assistance in the preparation of this article.
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VTRs, this situation could change quick
ly. Fiber-optic switching equipment is like
ly to increase in importance to broad
casters.

Advanced connectors
Actually, several methods can be used

to switch a fiber today. The simplest is with
two connectors and a barrel. (See Figure
l.) Advanced ceramics, keyed receptacles
and ultratight precision lead to low inser
tion losses, usually less than O.SdB for a
mated pair. Furthermore, modern connec
tors can be hand-assembled in the field in
minutes, not the hours it once may have
taken. Of course, it is not a far step from
connectors and barrels to using bulkhead
mounted barrels to form a patch panel.
Splicing technology has come a long

way, too. In addition to the tried-and-true
fusion splice, which "arc welds" fibers
together, a host of reliable, low-loss me
chanical splices is available.

The trees and the stars above
An esoteric form of connection is the

fiber-optic coupler. It is at the heart of
many of the more advanced switchers. In
a coupler, two or more fibers are fused
carefully, then tapered and drawn. (See
Figure 2.) When the light hits the taper,
some of it leaves the fiber core and enters
the fiber cladding. As the taper continues,
the light eventually overlaps and re-enters
the cores. The tapering process is discon
tinued when the desired amount of cou
pling is achieved, and the fibers are broken
out individually once more. From two to
100 fibers can be coupled this way.
In a perfect coupler, whatever light goes

in the input gets divided equally among
the output legs, with no losses. In reality,
there are some losses, but they can be held
to about O.SdB with good design. In a
"star" coupler, the light on any input fiber
is divided among all the output fibers. A
"tree" coupler resembles a star, except

FIBER ::::r::: t: FIBER

Figure l. Two modern fiber-optic connectors joined in a barrel. A patch panel is created by mount
ing several barrels in a bulkhead panel.
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BELDEN1 BRINGS
THE LIGHT

·OF INNOVATION
TO BROADCAST CABLE í

Just as no performer can stay
on top without innovation, no
company can retain its reputa
tion for performance without
product innovation. The stan
dards we've set with our
broadcast cables are a re
flection of our commitment to
product innovation - something
that continues today with
Brllíiance'"

Named for the sound and
picture brilliance obtainable
thlrough product innovation
and improved signal integrity,
Brilliance products range from
exciting audio/video cable
assemblies to the four new
cable products below:
Soft, flexible
Microphone Cables.

The debut of Belden's four
conductor microphone cable

sets an industry standard. Fea
turing matte finish jackets in a
wide range of colors, these new
cables are designed to increase
cable flexibility while enhancing
performance.
High~Flex and CL 2 Rated
Precision Video Cables.

To solve the problems of rack
installations and CCTV sys
tems, Belden has developed a

new 75 ohm precision video
cable. High-Flex combines •.
Belden®8281 electrical per
tormance with improved
flexibility and longer flex life,
Audio Snake Cables.

Belden now offers a·line of
multi-pair snake cables. Featur
ing individuálly jacketed and
shielded pairs, Belden snake
cable provides maximum pro-

tection against signal loss.
Features include loose tube
construction and a non
refleding black matte finish.
Audio and Video
Composite Cables.

For systems combining audio
and video, Belden has specifi
cally designed cables for ENG
and camera applications. They
combine off-tbe-shelf availabil
ity with specialty design center
technology and fiber/copper
composition.

Call your local Belden distrib-
. utor for our Broadcast Catalog,
or contact us directly:
BELDEN Wire and Cable
P.O. Box 1980
Richmond, IN 47375
1-800-BELDEN-4
(in Indiana, caJl317-983-5200)

Them is no equal.™

Copyright© 1989Cooper Industries.Inc.

Circle (14) on ReplJYCard
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Figure 5. Combining optical switches allows any one input fiber to connect to any oné output fiber. This configuration, although feasible, wastes
fiber capability because it "blocks" the unselected fibers and doesn't allow an input to be distributed to more than one output at a time.

1T.ht! design
allows us

tooperat
without a
backup.''

Continued on page 36

"The redundant design of the
LARGAN transmitter allows us to
operate without a backup unit.
Failure of one or two modules
would not take the transmitter
off the air-in fact, they can be
replaced while the transmitter is
running."
Tom L. Bracanovich, VP Eng.
Malrite Communications

What makes so many CEs so confident about their 100%
solid state M Series VHF transmitters? Why are more sta
tions choosing LARCAN's proven third generation engineer
ing every month? Find out-and put your station on the
pathway to LARCAN M Series performance. Just call the
RF experts of LDL Communications at (301) 498-2200.
We'll send you full information on the many reasons why
LARCAN M Series 100% solid state VHF transmitters from
3 to 60 kW are "your best choice for the long run."

-
LDL Communications Inc.
14440 Cherry Lane Court, Ste. 201, Laurel MD 20707
Tel: (301) 498-2200 Fax: (301) 498-7952 Tix: 821569
SEE US AT SBE BOOTH #528, 629

Cire:IA 11A\ nn RAnlv ~~rrl
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SIX-YEAR OLD
JUGGLER B~COMES
TV HIT.

Juggling over 1,00Q images
is tough. But the Abekos
A42 Digital Still Store makes
it easy. In fact, for six years
running, leading TV stations
hove mode the A42 their
chosen method of image
storage. It's o big hit. And for
good reason. The A42's on-
line hard disk provides safe,
cost effective storage of up
to 1050 fromes/2100 fields.
For off-line storage there's
o digitol streaming tope
drive. You get excellent multi-
generation capability. Single
or dual output. A powerful
optional library system.Digital
video processing that assures
clean, crisp high-quality
images and D-2 composite
digital compatibility. Youwont
to jugg!le over o thousand
images with ease? The
Abekos A42 is the standard.

- ..-_, ~~ ~~-~¡!;! '®i -~ A,£(~£~#'.t#i"'f!f.,,.~ ~ ~- ~
For details: (415) 36.9-5111

_@!•
o o

Atlanta (404) 451-0637 Chicago (312) 699-9400
Dallas (214) 385-4544 Los Angeles (818) 954-8700
New Yark (516) 829-0820 San Francisco (415) 369-6791
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More and more
people are lining up
tor the Panasonic
,SV/15Pro Series.

One look is all it takes. Andyou'll see whymore and more
people are lining up for the Panasonic®SVHS Pro Series.
Because anyone in the market for a high-qualityprofessional
video production system, simply can't afford not to look at
what the Pro Series can do for them.
TakeCost-Performance. The Panasonic SVHSPro Series

delivers both. By combining the efficiency and systems
flexibility of half-inch technology with the exceptional
performance of Y/Ccomponent signal processing.
The result. A comprehensive video production system

that provides two hours of operation on a single cassette.
- With over 400 lines of horizontal resolution. And signal

integrity through five generations.
By now it should be obvious. The closer you look and

the more you compare the Pro Series to historical video
formats, the sooner you'll line up for the Pro Series.

As a Panasonic SVHS Pro Series user, you'll have direct
access to Panasonic's nationwide network of engineering,
service and technical support specialists. And with over
300 professionally trained dealers, many of whom are
self servicing, you'll always get the most out of your
Pro Series equipment.
Finally, a professional video format more and more

people are lining up for. The Panasonic SVHSPro Series.

For more information and your local dealer,
call your nearest regional office.

Eastern Zone: (201) 348-7620 • Central Zone: (312) 981-4826
Southern Zone:

Dallas Region: (817) 685-1122 • Atlanta Region: (404) 925-6837
Western Zone:

Seattle Region: (206) 285-8883 • Los Angeles Region: (714) 373-7275
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To assure excellent quality, support. service and
professionalism, the Panasonic ?ro Series is available

through authorizec dealers.

Panasonic
Professional/Industrial Video

Circle (20) on Reply Card

www.americanradiohistory.com

www.americanradiohistory.com


Continued from page 32
treat a light beam differently depending
on its strength. This means that optical
devices could be self-switching. One such
device, demonstrated recently by Bellcore,
looks like little more than the fused por
tion of a 2-port star coupler. However, the
little device has the ability to switch an
input signal to one of two output ports
based on the incoming signal's strength.
Such devices could greatly simplify the de
sign of future fiber-optic routing switchers.
Another new idea is that of the "soliton,"

a short burst of light. Currently, all fiber
optic systems have dispersion problems,
which cause the pulses of light to spread
out and eventually muddle together. The
soliton, however, is so short it doesn't
disperse. This "fundamental bit" of a light
impulse could be the basis of future op
tical computers that think with light
pulses, instead of electrons in silicon.

The limitless potential of light
There was a time when radio pioneers

reflected on the vast range of frequencies
"beyond SOMHz" and dreamed of the
communications potential to be found
there. Lightwave communicators have
similar visions.
Just as certain microwave bands cut

through rain and clouds better than others,
certain light frequencies go through an op
tical fiber better than others. Common
transmission "windows" are l,SOOnm,
l,300nm, l,OSOnm and 800nm. Each of
these windows could be considered a fre
quency band, just as 2GHz and 6GHz are
considered microwave frequency bands.
Within each band there can exist many
operating frequencies. There is nothing
wrong with operating a fiber on several
frequencies at once. One manufacturer of
fers a digital fiber-optic system that optical
ly multiplexes four channels, spaced 30nm

A 4-WAY COUPLER (AS BELOW)

-- B 4-WAY COUPLER (AS BELOW)

e

(

apart, into a single fiber operating at
800nm.
There also is nothing wrong with

operating on more than one band at a
time, such as l,300nm and l,500nm. Such
wavelength division multiplexing (WDM)
can effectively double the capacity of
many fiber systems.
In the laboratories, however, research is

focusing not merely on using many chan
nels in a band, but also on locking down
discrete "colors," or frequencies. Called a
"coherent" system, this could increase the
amount of traffic per band at least tenfold.
And whatever capacity is achieved, it
probably still could be doubled through
WDM. But this is just the beginning.

It's about time
Gallium arsenide semiconductors have

pushed up the speed limits on fiber.At this
year's NAB,a manufacturer of a popular

) o

2

3

4

Figure 6. A non-blocking fiber-optic switch that allows each input to go to one or several outputs. This type of matrix is available commercially
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Designed for productiorfqüan
With an eye on your budget.

Panasonic presents two very versatile, high-grade
color monitors--the BT-D1910Y and the BT-M1310Y. Built
for performance, these BT-Series monitors offer you the
quality and reliability you've come to expect from Pana
sonic. Not to mention a wide array of features at an af
fordable price.

Our BT-Series provides you with the controls and
connections necessary for studio applications--while
serving a host of industrial, educational and professional
video needs.

For maximum performance and versatility, both moni
tors offer complete, direct compatibility with the new
S-VHS format--in addition to conventional signals. And
video reproduction on the BT-Series is superb. As a
matter of fact, the BT-M1310Y boasts a horizontal reso
lution of more than 560 lines, while the BT-D1910Y offers
you greater than 550 lines.

What's more, each monitor provides you with a full set
of front panel controls. Like Line A/B split, S-Video input

connectors, Blue signal-only switch, pulse-cross circuit,
preset picture off/on, comb/trap filter selectable and nor
mal/underscan switch, just to name a few.

So when you are looking for professional quality, but
still need to keep an eye on your budget, look into the
Panasonic BT-Series high-grade monitors.

Formore information and your local dealer. call your nearest regional oHice.
Eastern Zone: (201) 348-7620 Central Zone: (312) 981-4826

Southern Zane:
Dallas Region: (817)685-1122 Atlanta Region:(404) 925-6837

Western Zone:
Seattle Region: (206) 285-8883 Los Angeles Region: (714)373-7275

Panasonic
Professional/Industrial Video
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140Mb/s digital fiber system introduced a
560Mb/s system. They achieved this by us
ing a GaAs high-speed time division
multiplexer (fDM) to sample four 140Mb/s

Throughnon-linearopticstechniques,thissmall
piece of fiber can self-switch an input to one
of two output paths, basedon thepower of the
input pulse.

video channels onto a single fiber-optic
transmitter operating at 560Mb/s.
Already, advanced researchers are

working with systems that can move data
in the teens of gigabits per second. At
these rates, researchers claim, the entire
Encyclopaedia Britannica could be trans
mitted in well under a second. These
speeds are much faster than the hardware
available to drive them. Several laser
transmitters have to be locked together
and fired sequentially, gattling gun
fashion. And .even these incredible data
rates can be multiplied using multiple fre
quencies per window and multiple win
dows simultaneously.

Will TV ever be the same?
Just as the capacity of fiber optics is ex

panding, researchers are working hard to
shrink television's bandwidth re
quirements. To this end, they have come
up with compression schemes, multiplex
ing systems, even proposals to get away
from the real-time scanning basis of televi
sion, all with the intent of packing more
television into a smaller spectrum.
What do these trends mean to tele

casters? Two things. In the first place, by
the time it is available, the routing switch
er discussed at the beginning of this arti-

ele might not be necessary. It probably
could be replaced by a light-speed bus,
with signals entering and exiting via
multiplexers. Second, the capacity and
production horsepower afforded by fiber
ptics is likely to outgrow our ability to

deliver it over a single 6MHz-frequency
channel. We are likely to see significant
changes in the transmission side of televi
sion. For better or worse, like it or not,
fiber optics will inevitably; irrevocably
change the way we do business.
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WE'RE RELIABLE. YOU'VE GOT
THEIR WORD ON IT.

; transmitter has stood the test
1e(nearly 9 years). We're very
fied with its reliebllity"

Joe Alvin, Chief Engineer
WNNE-TV

White River Junction, VT

ieir technical support is always
re. Youcan just call Chicago
i get the information you need.
'Í the transmitter's good. We're
y satisfied with its pertormence"

Phil Delorme, Dir. of Engineering
WTKIC-TV

Manassas, VA

"NEC has bent over backwards to
help us with any questions about
the transmitter. We've had a
wonderful association with them.
We're very impressed with NEC
ouelltv"

Karl E. Paulsen, Chief Engineer
KTZZ-TV

Seattle, WA

"We were impressed with its 'turn
key' performance. It's easy to
operate and doesn't require any
'tender loving care: It's relisbte"

Bob Hollinger, Assistant Chief En.gir:ieer
WOEX-T\11

Pittsburgh, PA

If you want a clear picture of just how
good an NEC UHF transmitter is, take a
look at what people who use them are
saying. They're talking about reliability.
Stability. Excellence in design. Low cost
operation. And there's no comparison
when it comes to maintenance. They re
quire very little attention.
They're also saying that NEC people are
always there when needed. With sug
gestions. Ideas. Answers to questions.
Replacement parts. Or whatever it takes
to keep a transmitter running smoothly.
What they're telling us is what we'd like
to tell you. If you need a transmitter that's
built to be reliable year after year, that's
known for stability, and that's not power
hungry, take a look at what NEC is offer
ing. Better yet, take a user's word for it.
Here's why there's no comparison:
• 100% solid state construction

C&C
Computers and Communications

·Highly efficient Amperex, EEV, or Thorn
EMI klystrons

• Power ranges from 10 kW to 240 kW
(parallel running)

• 30% reduction in exciter parts for 50%
increase in MTBF (to 30,000 hours)

• Diagnostics throughout transmitter
·Water or vapor-cooled - as you
choose

PCN-1400Series VHF Transmitters also
available. Power sizes 1 kW to 100 kW
(parallel running).

© 1987NECAmerica, Inc.

•External (oil) or dry, internal power sup-
ply- as you choose

•ATS ready
• Ready for stereo without modification
• Ion pump to increase klystron life
Emergency parts are available 24
hours a day, 365 days a year.
Simply call 1-800-323-6656.

For more information about NEC
transmitters, contact NEC America, Inc.,
Broadcast Equipment Division, 383 Omni
Drive, Richardson, TX 75080-3545. Or,
call 214-907-4710. Fax 214-907-4711.

NEC
Circle (23) on Reply Card
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There's more digital from
the master.

Sony now brings you two
new D-2 recorders, the full
featured DVR-18and a new
portable unit, to stand along
side the familiar DVR-10.

The DVR-18can record con
tinuously for three hours. And
its unique "fast formatting"
approach to pre-stripinq cuts
the preparation time for insert
editing by two-thirds.

The DYR-18has two plug-

in options: one for serial digital
signal transmission, one for
time compression with built-in
digital pitch-corrected audio.

Plus all the advantages of
digital recording. Such as 20 or
more generations of transparent

www.americanradiohistory.com
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digital dubbing. Four channels
of PCM digital audio. And write
after-read editing.

Sony's new portable DVR-2
can record up to 94 minutes,
with full error correction and
concealment in playback.

Each of these recorders is
taking its place in a growing
Sony D-2 family, destined to be

the workhorse for "on-air" edit
ing and field production work.

To find out more, contact your
Sony Broadcast Sales Engineer.
Or call (800) 635-SONY.

SONY SonyCommunications ProductsCompany.1600G:WeenAnne Roed.
Teaneck,NJ 07666. © 1989Sany Corporation of Arner lee. Sony is a
reg stered trademark of Sony.

BROADCAST PRODUCTS
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Writing applications
programs for a PC

Custom programs may be the BASICanswer to
engineering problems.

Today's personal computer is the result
of years of hardware and software tech
nology. It's easy to use; you just tell it what
to do. The key is to instruct the computer
in a language it understands. Often, that
instruction process requires that you cre
ate a custom program. At first, the proc
ess may seem difficult and complex, but
once you're armed with some basic proce
dures (no pun intended), you'll find it isn't
so formidable.

Electronic assistant
In the fast-paced world of today's broad

cast engineer, computers are rapidly be
coming important tools. In many cases, en
gineers see PCs as their electronic
assistants. With a PC, obscure and esoter
ic technical minutia can be organized ef
ficiently. Tasks ranging from word process
ing to complex and tedious mathematical
calculations can be handled quickly and
accurately. Today's PC provides expertise
for the broadcast engineer.
Contrary to what some think, the real

power of a computer is not in the hard
ware, but in its programs (software). This
is the value of computer programming. A
computer is not merely a mysterious ma
chine or a fascinating toy. It is a tool that,
through software, brings great power Lo

Balonis is chief engineer. WILK-AM. Wilkes-Barre, PA.
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By Ronald Balonis

the user.
Machine tools represent mechanical ev

olution. The computer represents cogni
tive evolution. The computer provides a
way to store expertise in the form of ap
plications programs.

Applications programs
An applications program is computer

software that enables a computer to per
form a task or solve a problem. It ultimate
ly determines a PC's effectiveness, worth
and utility.
Software falls into two general categor

ies: pre-written and user-written. The first
category includes a wide variety of prod
ucts. These include word processing, elec
tronic spreadsheets, database and utilities.
The second type of program allows users
to create custom applications. This may be
necessary when your needs are not met
by packaged programs.
There is a lot of application software

from which to choose. It is relatively easy
to find a program to perform such tasks
as word processing, project management,
graphics or database work. With these
programs, all you have to do is load them
and begin.
The second category of software is quite

different. Once loaded, the program waits
for instructions. It's up to you to use the
program, much as you would a word proc-

essor, to tell the computer what to do. You
must create a script or set of instructions
for the computer to follow.
With a little expertise, you should be

able to write your own programs. It's really
not so different from writing operating in
structions for equipment. If you're knowl
edgeable about application problems,
you're halfway there. All you need to do
is learn how to make the computer under
stand what you want. That's what com
puter programming is really about.

Programming
Programming is the process of creating

step-by-step plans for a computer to fol
low. A program is a list of computer in
structions telling the computer exactly
what to do in solving a problem or per
forming a task.
Computer programming consists of

three basic phases:

• Creating or finding an algorithm.
• Coding the algorithm into machine
ready code.
• Debugging and testing.

These steps must be completed and inter
actively used to develop any successful
program.
Because of the sophisticated technolo

gy computers contain, programming is
more similar to writing than to mathernat-
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of both
worlds.]

If your day starts with a wish that you had up to
_ _ 128 different audio channels, instantly reconfigurableU I I to provide different groups and outputs -

each selectable for mono/stereo, microphone, line
or tape input with a memory that can reset every
function to what you were doing yesterday, or even
last week; look no further.

Our comprehensive brochure explains the benefits
of a digitally controlled analogue audio desk
and details how to plan the layout of your own
Virtual Console System The VCS isn't just something
on paper though - it is already offering reliable service
to Thames Television (2 consoles) and the BBC
(4 consoles), including a 112 channel desk working

11 =m as the BBC Master Sound Control OB vehicle.
t Free assignment of faders for maximum flexibility.
t Ergonomic layout with high resolution

displays/controls.
t Three RAM and multiple disc based memories.
t Instantaneous memory reset of all functions.
t 1 inch fader modules permit a large console to live

in a small space.
I High performance, proven audio circuitry.
t Diagnostic self test for ease of servicing.
t Orders now being accepted for the Post Production

version of the VCS with moving fader automation.

STOP PFESS Sysremuurrenrly underproducrion for Channel4 ~V, NRK.Jsloand BBCColourMobile CentralControlRoom STOP PRESS

~ ~ ~ ~ [i]' o
Muse Hard Oise Oig1ta'..'y OMX1RMK Stereoana
~~...:.:!! £di:Of ~gi:1b:e ~1a1Audio Soundfitld ~:!:!:"" Circle (24) on Reply Card
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ical computations. All programs must be
planned and constructed carefully. Writ
ing a program is a demanding task that
doesn't allow you to assume anything. You
must be explicit and avoid ambiguity, and
you must write in a language the com
puter understands.

The process
Programming is more than just coding

computer instructions; it is an algorithmic,
problem-solving process. The first step in
writing an applications program is to de
fine the problem. Then you can begin to
devise a solution. You must understand
thoroughly what you want to do. Youcan
not ask the computer to know what you
don't know. It has no built-in intelligence
and no ability to reason. It only follows in
structions.
Creating or finding algorithms is both

art and science. It is an art because it re
quires some intuitive thinking. With time
and practice, your proficiency improves.
Programming also is a science because
logical problem-solving methods are the
tools you use to find and implement so
lutions.
You don't normally think of them this

way, but algorithms are an integral part
of the human thinking process. Much of

what you do seemingly without thinking
relies on built-in algorithms that were
created internally when you first learned
to do something. The primary difference
between human instructions and com
puter instructions is that computer instruc
tions must be contained in steps and
procedures that can be coded into a com
puter programming language. The goal is
to find a solution using an algorithm that
can be coded to be computer-readable.
Just as practice makes your writing bet

ter or your thinking clearer, it also im
proves programming. There is no one per
fect recipe or algorithm. Try to create
programs that are simple and concise.
Complexity is the enemy of good pro
grams. The extra features - the bells and
whistles - often cause frustration during
development and use.

Making the computer program
The next step in the process is coding

the algorithm into a machine-readable
form: a computer program. Coding the al
gorithm into high-level computer lan
guage makes it possible to write the list
of instructions (the program) in terms that
can be understood by both human and
machine.
The high-level language used in this ex-

Now you can get broadcast quality
at an affordable price.

Sierra Video Systems' small and medium sized routers
offer flexibility and high quality, at a reasonable cost.
Features and benefits include:
• Mix video, audio, and pulse in one frame.
• RS-232 serial control for either an external computer or
simple data terminal.

• Applications include many formats such as: component,
composite, time code, sync, SVHS, etc.

• HIJTV bandwidth.
• No custom or proprietary parts, for long term field support.
• Modular design permits easy expansion and serviceability.

All this plus a 7-year warranty!

SIERRA
VIDEO
SYSTEMS

Look to Sierra for the clear image.
P.O. Box 2462, Grass Valley, CA 95945 • 916-273-9331 • Fax: 916-273-9390

ample is BASIC (Beginner's All-Purpose
Symbolic Instruction Code). Despite what
some programmers say, BASIChas strong
points for both the novice and the expert
computer programmer.
• It is easily understandable.
• The commands and statements, pre
sented in plain English, make it easy to
learn and remember.
• The simple syntax is easy to type.
• Because it is interactive, coding and
debugging is simplified.
• It is widely available for most computers.

Use the reference guide
To code computer programs proficient

ly, you must know the meaning and func
tion of the BASICprogram statements. Al
though it might be nice to know all the
computer language instructions by heart,
it's not absolutely necessary. If you don't
know all the commands, or can't remem
ber them, use the manual.
Refer to it as you would use a diction

ary for any other language - to find out
a statement's function, use and syntax.
Most BASICmanuals provide examples so
you can see how another programmer
might use a function. Everyone uses the
manual sometime, so don't be ashamed to
keep it close by.
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Fifteenyears ago, when
we introduced the first
color video noise meter
there was a lot to make
noise about. Today,
with the advent of super
tapes, super formats
and CCD technology,
measuring noise ac
curately has become
an exacting science.
Shibasoku 's VN3OA
Series Color Video Noise
Meters rise to the
occasion with some
improvements of sig
nificant note.

Little Windows.

New user defined mea
surement windows,
easily constructed from
the front panel, can be
located anywhere on
the screen. Create a
spot window as small
as a 4µs line segment
and infinitely expand
it up to full field. You
can even place it in
the vertical blanking
interval.

Free Buss Rides.

Whether you've already
automated testing, or
plan to in the future,
you get a GP-IBas
standard equipment.
That's right, standard.
Not an expensive
add-on afterthought.

And All The Extras.

The new VN3OASeries
gives you all the little
extras like automatic
sag compensation, auto
level control and auto
matic memory for noise
mode measurement.
This means you can
initiate a test quickly,
in fact, at the touch of
a single button. To
help you isolate noise
more precisely, the
VN3OASeries will let
you measure even
field, odd field or full
field. And, the VN31AX
will automatically
select between NTSC
and PAL.

Tofind out why, for
price and performance,
the VN3OASeries is
clearly the leading color
video noise meter, con
tact us today.

What should
you expect
from the
company
that designed
the first
color video
noise meter?

Clearly,
everything.

'-
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Asaca/Shii.basoku Corporation of America
12509 Beatrice Street, LosAngeles, CA90066
(213) 827-7144 FAX(213) 306-1382
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Programming style
As you write the program, it's important

that you keep it readable. Good program
mers usually write with a certain style (ap
pearance). This simply makes the code
easier to read and understand. Sections of
the program often are grouped and indent
ed together so that they resemble para
graphs. The liberal use of remark and
comment lines helps to define the code's
functions and important variable names.
There is no single best way to write a

program. Problem-solving requires crea
tivity, but the structured nature of com
puters requires that specific procedures
and methods be used to develop the
program.
A structured programming technique

can help prevent this human vs. machine
conflict. The structure allows a program
to meet the needs of both the program
mer and the computer. Using these easy
to-follow rules helps programmers organ
ize their thoughts and results in an effi
cient program.
The program must be built according to

a top-down hierarchical structure. It should
be modular and divided into logical parts.
All variables must be initialized at the be
ginning of the beginning. Variable names
should be as obvious as possible. Don't se
lect a variable name such as "Blue" if
"Blue" is actually the transmitter output
power. You may remember what "Blue"

means today, but you won't six months
from now. Rely on standard abbreviations
whenever possible. Modules must have
only one entry and one exit point. Limit
GO-TOstatements to control structures,
and limit the number of control structures
(conditional, repetition or selection). Use
comments, blank lines and blank spaces
to document the program code. In short,
keep it simple, and make it readable.

Debugging/ testing
The last and most important step in de

veloping an application program is de
bugging and testing it. No matter how ele
gant the algorithm, how clever the coding
or how numerous the features, if the pro
gram doesn't work right, it's useless.
Debugging is the process of getting the

program code to work right. Testing is the
process of checking to verify that the pro
gram really does solve the problem or per
form the task correctly.
Bugs are programming mistakes or er

rors. They come in two distinct varieties:
logical ones related to the program's al
gorithm and syntax ones related to the
coding of the algorithm. Both kinds of er
rors can show up as run-time errors. They
may cause the program to crash or to dis
play an error message. Subtle errors may
produce incorrect operation or erroneous
results.

O 'PCBLABEL.BAS + Determine Size of PCB Warning Label ++
5 'by Ro~ald F. Balonis 9122189
10 • i
20 VOL=OlHGTH=O:WDTH=O:LGTH=O:WGHT$='''':ANS$='"'
50 TLE$="++ Find the Size of, the Required EPA PCB Label ++"
100 CLS:PRINT TAB(O) TLE$
105 PRINT;
110 PRINT'jEnter height, width and length in inches or O to quit"
115 PRINT:
120 INPUT ;•Height: ";HGHT
125 IF HGHT <=0 THEN 240:'-!STOP at the END
130 INPUT "Width: ";WDTH
135 IF WDT'H <=O THEN RUN O
140 INPUT "Length: ";LGTH
145 IF LGTH <=O THEN RUN O .
150 PRINT .
160 VOL=HGHT*WDTH*LGTH:
165 IF VOL.~1 OR VOL>9999 THEN RUN O
170 PRINT .{'Volume = ";USING"####.# cu in";VOL
175 PRINT.;
180 INPUT ''Is Weight Greater Tt:ian 9 pounds? <YIN> ";WGHTS
185 PRINT .
200 PRINT TAB(O) "**** ITEM REQUIRES a STD";
210 IF VOL~<= 200 AND WGHT$ < > "Y" THEN PRINT "1 x 2 ";
220 IF VOL]:> 200 OR WGHT$ = "Y" THEN PRINT "6 x 6 ";
225 PRINT i'EPA PCB WARNING LABEL ****":PRINT
230 INPUT t-oo ANOTHER <YIN> ";ANS$
235 IF ANS$="Y" THEN RUN O
240 STOP'_.;.·ELSE END THE PROGRAM-

Table l. This short program will help you determine the proper size of an EPA warning label
for PCB capacitors.
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Efficient debugging requires the use of
problem-solving techniques to isolate the
bugs one by one. The same general tech
niques used for troubleshooting electron
ic hardware are applicable for electronic
software.
Once you've discovered a bug, look for

the cause. Common causes are typograph
ical and syntax coding errors, grammati
cal rule violations or the misuse of state
ments and functions. Errors in problem
definition or analysis also can develop.
Two other mistakes frequently occur.

One is that you may have defined the
problem incorrectly. In other words, the
computer may be correctly solving the
problem you defined, but that may not be
the problem you really wanted worked.
The other type of mistake is caused by an
error in data entry. Did you mean to in
put 6kW, or was it supposed to be 7kW?
Two common BASIC debugging tech

niques are dump and trace. They can be
used to check program flow, subroutine
functioning and the computed variables.
Use direct commands to test statements.
Use print statements to show the contents
of variables. When you have a problem,
print the troublesome section of the pro
gram on paper. It's often easier to spot er
rors when you see them on paper.
Insert trace statements in the program

such as STOP, PRINT a variable, PAUSE
(input x) or BEEP to isolate the program
error. Make a bug list. You may find that
similar errors are repeated in other parts
of the program.
Testing is the process of verifying that

the program works as intended. Like all
other aspects of programming, it's best ap
proached by breaking up the process into
three distinct phases.
In the first testing phase, typical data is

used to verify the general working of the
program, its subroutines and its computa
tional structures. In the second phase, data
with extremes - negative, zero, null and
small and large values - are used to test
for errors caused by atypical data. In the
final testing phase, incorrect, incomplete
or inappropriate data is used for check
ing the program's error-handling routines
and capabilities.
Testing involves a critical look for abnor

mal operation and for objectionable er
rors. And, if the errors are serious, it
means going back to an earlier program
ming step, such as problem definition, al
gorithm making or coding. Youmay have
to rewrite the code to correct the error or
abnormal operation.
Testing is an attempt to show that no

bugs exist. Debugging is getting the pro
gram to work right by finding and correct
ing known bugs. They correspond to two
common errors made in statistics: assum
ing that what is false is true, and assum
ing that what is true is false. Alone, nei
ther procedure can guarantee no mistakes
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THE·1
55 WATT SOLO.STATE FM EXCITER

At Harris, we"ve set our sights oil the future of broad
casting. And every day, more AM, FM and TV broadcast stations
around the wor1d are reaping the benefits: Higher efficiency.
Enhanced peñormance. Easier operatioñ. Reduced
maintenance. Increased reliability.

Harris' forward-thinking design engineers have worked
with broadcasters to produce some of ~he most advanced
and most widely acclaimed- productsl[in our history. Our
pa1ented digitally-modulated DX Series~M transmitters, all
sold-state and silgle tube Platinum™Se ·es VHF TV transmitters,
hi(tl efficiency MSIX UHF TV transm·' rs, and field-proven
55 watt THE-1 FM exciter n ready foÍ you today. Each is a
breakthrough product in its category.

Formore information on these andJlotherHarris RFproducts,
cal toll-free (800) 4-HARRIS, Ext. 3020L Outside the continental
US, fax your request to (217) 224-27~.

mHARRls
EN·llNEERIN8 THE FUTURE OF BROADCASTING
Hmis BraldCISt Division • Marlt.eting!loepartment
P.O. Box 4290 •Quincy, IL USA 6230S-4290
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or a perfect program.

Example program
The applications program described

here addresses the need to label PCB
capacitors. For an engineer with a station
having only a couple of PCB-filled items,
the labeling process is mainly a regulato
ry nuisance. At a station with 40 or 50
PCB items, the problem is much larger.
One important aspect of the labeling proc
ess is deciding which of two sizes of
EPA-approved labels to use. This is where
the computer can help.
The EPA regulations call for large PCB

capacitors, those containing three pounds
or more of dielectric fluid or a volume of
200 cubic inches or more, to be labeled
with a standard 6"x6" EPA warning la
bel. Small PCB capacitors, those having a
volume of less than 100 cubic inches or
a volume of 100 to 200 cubic inches with
less than nine pounds of dielectric fluid,
require a standard l"x2" EPA warning
label.
The first step in making an applications

program is to develop a workable al
gorithm. This turns out to be easy because
the manual method for finding the prop
er PCB label also should work in a com
puter program.
The manual algorithm (procedure) con

sists of three steps:
• Measure the capacitor and calculate its
volume.
• Determine whether the item weighs
more than nine pounds.
• Determine the correct label size by ap
plying the decision rule from the EPA.
The rule is: If the volume is less than or
equal to 200 cubic inches, and the weight
is less than nine pounds, then the item re
quires a 1" x2" EPA warning label. If the
volume is greater than 200 cubic inches
or the weight is greater than nine pounds,
then the item requires a 6"x6" EPA
warning label.
With the algorithm defined, the next

step is to write it into a workable program.
Following structured programming con
cepts, the program should start with doc
umentation and initialization of the var
iables. The actual BASICprogram is shown
in Table l. Compare the program with the
following description.

Program description
Line Ois a remark statement, which lists

the program name and briefly describes
what it does. In BASIC,a remark or com
ment line is formed when an apostrophe
or the word REM appears after the line
number. The computer ignores everything
on the line after that. Line 5 is a remark
statement that tells who the programmer
is and the program's date.
BASICautomatically initializes any vari

ables. However, good programming tech
nique suggests that variables be initialized
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at the top. Line 20 does this with ab
breviated variable names. VOL will be
used to store the item's volume based on
height (HGHT),width (WDTH)and length
(LGTH).String variable WGHT$ stores the
yes/no answer to the question of wheth
er the weight is greater than nine pounds.
The string variable ANS$ will store the
yes/no answer to repeat the calculation
process. Line 50 initializes the string vari
able TLE$ to the program's title.
The program starts at line 100 by clear

ing the screen (CLS)and printing the title
on the top line (PRINTTAB(O)TLE$). Line
105 puts a blank line on the screen using
a null print statement PRINT. Lines ll5,
150, 175 and 185 do the same.
Line 120 begins the first step in the al

gorithm, inputting the measurement data
to calculate volume. Line 120 sets the val
ue of HGHT to whatever number you en
ter. Line 125 uses a simple "if-then" test
to determine whether that number is less
than or equal to zero. If so, the program
jumps to line 240 and stops.
Line 130 sets the value ofWDTHto your

input number. Line 135 tests to determine
whether the number is less than or equal
to zero. If so, the program jumps back to
line O and begins again.
Line 140 sets LGTH to the input value.

Line 145 performs the same test again. If
the value is less than or equal to zero, the
program begins again.
The volume is calculated in line 160,and

VOL is set to that number. Line 165 then
tests the variable VOLfor an error in size.
If VOL is greater than 9,999 or less than
one, the program begins again. Line 170
displays the calculated volume.
The second step of the algorithm is cod

ed in line 180as a question to be answered
with a yes (Y) or no (N). The response is
stored in string variable WGHT$. The an
swer will be used in the third and final step
of the algorithm.
The third step of the algorithm is cod

ed in logical "if-then" statements in lines
210 to 230. Line 200 prints to the screen
"****ITEM REQUIRESa STD". Line 210
codes the EPA decision rules using a 2-
level "if-then" statement for small PCB
items that require a l"x2" EPAwarning
label. Line 220 codes the EPA decision
rules for large PCB items that require a
6"x6" EPAwarning label. Line 225 prints
to the screen "EPAPCBWARNINGLABEL
* * * *"
Line 230 asks "DOANOTHER<YIN>"

and stores the answer in ANS$. The "if
then" statement in line 235 uses the con
tents of variable ANS$ to either restart the
program (Y) or STOP it on any other
answer.

Consider the value
This program points out an important

fact about computers. They are extreme
ly useful with repetitive tasks, in this case,

calculating the required size label. If, on
the other hand, you only needed to label
a few capacitors, it would not be worth the
effort to develop, debug and use such a
program.
Before you take on that next task, ask

yourself whether the computer could help.
It may be that a computer can help you
be more efficient. Perhaps it could help
you develop information that would make
your station more competitive. That would
translate into profits.
Given a proper program and correct

data, a computer produces highly reliable
results. It may be that some decision you
need to make today could benefit from
such accuracy. Today's broadcast engi
neers don't have the time to make mis
takes, let alone make up for unfortunate
results.
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It's the dawn of a new era·
in television: the era of Sony
System Solutions™. It means
the introduction of revolution
ary systems products that
together will shape the future

of broadcasting. Switchers.
Digital effects. Digital audio.
Stillstore. And our own dual
channel RAMrecorder. Al1
Sony products that have
extended the most advanced

technology into a total system.
And it could only have

come from Sony, the innovator
in U-Matic®technology. CCD
technology. Betacam® prod
ucts. And ground-breaking
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digital technology. Advances
that set industry standards ..
Advances backed up by tradi
tional Sony service and
reliability.

Now, Sony is setting stand-

ards for the future. Because, for
the first time, you only have to
look to a single source for your
system needs. For products
that are reliable. Products that
prove themselves superior-

from the moment they're
plugged in. Products that don't
just give you system technology.
They give you Sony System Solu
tions™ technology, the solutions
·you've been waiting for.
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Announcing Sony System
Solutions™ line of smarter
switchers. A line with some of
the most advanced features
ever engineered. A line de
signed to meet a wide range

of requirements and budgets.
Take the DME-450. As

Sony's most basic switcher, it
comes with over a hundred
digital effects including true
3-D, cut, mix, and more than

one hundred-fifty wipes.
Border and background
color generators are also
standard. Furthermore, no
time-base correctors are
required for any of the VCRs.
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DME-450
DIGITAL MULTI

EFFECTS

Then there's the.BVS-
3000 series. Ten inputs plus
all the wipe patterns and key
effects you'd expect from a
compact production switcher.
But it can also give you digi-

tal effects with its unique
link capabilities. When
hooked up to the DME-450,
this compact combination
results in unprecedented
power.

They're all switchers that
know how to work with your
other equipment. So they
can not only do more, they
do it all better. From the
moment they leave the box.
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Sony opens up new possi
bilities with advanced digital
technology like Stillstore and
the DEM-1000.As well as pe·
ripherals that enable this uniquely
modular system to work at

maximum efficiency today
and help you grow tomorrow.

Because the Sony Still
store's optical storage is on
Write-Once-Read-Many
(WORM), and eraseable Mag-

neto Optical (MO) discs, its
archiving capabilities and
transportability are unparal
leled. Additionally. the DNS-
1000 distributed hardware is
linked by a unique network-
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ing system which lets each
user take full advantage of all
the resources on the network.

Then there's the DEM-
1000, a remarkable achieve
ment in motion manipulation.

With its simultaneous read
while-write capability, the
DEM-1000 RAM based video
recorder actually gives you
real-time slo-motion. It also
provides stunt motion, which

allows virtually unlimited
maniroulation of the video
motion. You also get a host of
other features-like instant
recall, editor control, and
two-channel simultaneous 1/0.
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Sony System Solutions'",
It works better because it
comes from one source. Better
because it comes with the reli
ability, compatability, and ser
vice you've always expected

from Sony. The number one
name in broadcast.

To find out how you can
open a new era right in your
own station or facility, call
(800) 635-SONY.

SONY SonyCommunicationsProductsCompany,1€00QueenAnneRoad.Teaneck.
NJ 07666. © 1989 Sony Corporation cf America. Sony. U-Matic, Betacam,
System Solutions are registered trademarks of Sany.

BROADCAST PRODUCTS
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By Rick Lehtinen,
TV technical editor

CCDs experience stellar growth in features and utility.

Charge-coupled devices. called ecos. ar
rived on the camera scene a few years ago,
and after a few false starts, they are firm
ly entrenched. ecos have many inherent
advantages. Solid-state image sensors are
making more of our pictures than ever
before. Also, recent product introductions
may have paved the way for a return to
the use of "stringers" in TV journalism, a
concept that was used back when filmwas
king.

advantages of chip technology. Computer
graphics system users quickly jumped on
ecos as the cameras of choice for scan
ning artwork into their systems. Although
the image might not always have had
quite as high a resolution as a 3-tube
camera, and although the grid pattern on
the eco face sometimes caused aliasing
with the image on the copystand, eco

cameras were adopted quickly because
they never drifted out of registration.
eco sensors possess inherently perfect

geometry. This means that what is a cir
cle on the copystand never looks oblong
on the monitor. Also, registration is cons
tant over the entire screen surface. Cor
ner registration is not an issue with eco
cameras.

--·

CCD pluses
CCOs took the ENG camera market by

storm. The reasons were simple. They
were clearly superior in terms of cost, size
and weight. The chip cameras had no re
quirement for high voltage, greatly simpli
fying the power supplies. The CCO's scan
ning circuitry is digital, fabricated out of
ICs, requiring none of the yokes or sweep
circuits needed for tubes. eco cameras
have no filaments to heat, so they are
ready for service instantly. Furthermore,
eco cameras are rugged, nearly imper
vious to mechanical shock and highly im- -¡@

mune to the emissions of nearby walkie- §
talkies. E
Aside from a few possible "smear" ar- 8

tifacts, chip cameras can work from near ~
darkness up to strong backlight. If you E
have to hike or crawl or hang from a limb ~o
in the line of duty, it is comforting to know ~
you won't irrevocably "burn in" an image ~
on a tube face by letting a shot stray into 6
the sun or a strong light. In short, CCO 0

~
cameras are a great choice for ENG. Intensified CCD image subassembly can see even in overcast starlight. A tapered fiber-optic bun-
Other videographers also can reap the die transfers the image from the intensifier tube at front onto the CCD array.
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A convin,cing argument for Type C
from a company that invented D2.
Wedidn't spend fiveyears pioneering the world's

-first D2 composite digital recorder just to win
technology awards-selling D2machines is one of
our top priorities.

But another and even more important prior
ity for us is to make sure that the video profes
sionals we serve have appropriate equipment for
their jobs. And that they continue to look to Ampex

' ... business m.ore than tripled
this year using Type e... "

Bill Stokes,
Bili St,okes Associates

AmpexZeus
Advanced
Video Processor

for the straight stor:.1about that equipment and its
applications.

A case in point is the question we recently
asked several of our customers who purchased
TYPeCafter we introduced D2.

'With the introduction cfD2, whz¡did you
purchase Type C?"

Wethink the answers we got may interest
you if you're considering the purchase ofany video
machine.

Bill Stokes (Bill Stokes Associates in
Dallas), came right to the point. "Mybusiness has
more than tripled this year, and I'm using Ampex
TYPee machines. Is there any
better reason to buy more?
With the new TBC-7or the
Zeus processor they make
perfect pictures. Besides,
I like the service I get
fromAmpex."

Jerry McKinzie
with Cycle-Sat Com
munications Network
in Forest City,Iowa,
(a satellite courier,

©Ampex Corporation l!l88

The VPR-BO'sAutomatic Scan
Tracking head and its erase
head are both easüy removed
and replaced with
only a screwdriver.
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production, and post-production
business), thinks it's important
to be able to update easily as
his business changes."The hard
ware and software upgrades
Ampex makes in their equip
ment allow me to keep my
facility current, and to always
give my customers the newest
look. Ilike that, and my cus
tomers demand it."

Darrell Anderson, whose company Anderson
Video in Los Angeles, recently purchased several

TYPICAL
CU!' PROFILE
(1 HOUR REEL)

I

\

The VPR-3'.1·incomparoble
ticceleratiou allotos a 30 sec·
orui seqmeni to be re-cued
arid synchronously played
in 2 seconds, usinq one
hourreels.

".. 'Type e business is
readily available ... "

Darrel I Anderson, Anderson Video

VPR-3s, pointed out that the Zeus port allows in
terface with D2. Darrell believes that, "Iype C and
D2 will co-exist successfully in a well-managed

facility. Type C business is readily available." We
were gratified to hear that he, "bought the best
'Iype C machine he could find:'

Consider your purchase decision carefully.
When the excitement of a new equipment intro
duction passes, and you've put the pros and cons
down on paper, Type C may be exactly the right
machine for your application. After all, it's still the
world's broadcast interchange and distribution
standard.

"... hardware and software
upgrades keep myjacility

current ... "
Jerry McKinzie,

Cycle-SatCommunicatwns Network

And it is obviously the perfect choice for facilities
that are moving up from %-inch.

We'd like to be involved in your decision
making process, and we're as close as your tele
phone. Call Ampex at l-800-25AMPEX for some
real help with a difficult decision.

AMPEX
BE-689-TYPEC
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When you've spent
this much for wheels,
can you afford anything
but the best intercom?
When the call comes from dispatch,
you have to roll.You literally move
your broadcast station to the news
making scene via the mobile van.
Telex intercoms are designed to tie
your on-the-scene communication
network together. Our Telex IC-4M
four-channel master station is a
necessary requirement of mobile
broadcast vans nationwide. The
IC-4M unites producer, camera
technicians, director and talent
together for clear, reliable

communication. The IC-4M is easily
flush-mounted and is built ruggedly
to take the punishment of a fast
moving news crew. Telex intercoms
can take it.

Telexalso offers a line of quality
belt-pack intercom stations and
intercom headsets to complete your
communication network.

For more information about
Telex Intercom Products for broad
cast, write to: TelexCommunica
tions, Inc., 9600 Aldrich Avenue
South, Minneapolis, MN 55420.
e 1989 TelexCommunications. Inc.

TELEX® ----
Circle (28) on Reply Card
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Breaking down barriers
Recent product improvements are

"pushing back the envelope" on eco per
formance.

• Spectral response:
Although CCOs already are star per

formers, designers know that certain
frame-transfer eco sensors exhibit a poor
spectral response in the blue-to-ultraviolet
wavelength. Although this might not be
obvious to all users, it could affect the
screen image. Furthermore, these frequen
cies might become increasingly important
as research continues in lighting systems
for chroma-keyers. One new lighting pro
duct, introduced at NAB 1989, uses
specially treated fluorescent fixtures in
stead of hot incandescents.
Many cameras are especially sensitive

to ultraviolet light. This means that UV
scene reflections contribute to picture
detail. The new lighting system is rich in
UV,creating a lighting model that is said
to be ideal for matte work. A CCOcamera
that is insensitive to this frequency may
not be capable of optimum performance.
However, a new coating, developed in

the United States and licensed to Thom
son CSF,may solve the problem. The pro
prietary coating is applied directly to the
front side of the silicon. The coating is tem
perature-insensitiveand stable through time.
The coating extends the response of CCOs
up to 120nm. (See Figure l.)

• Low light sensitivity:
Although CCO cameras generally are

superior to tube cameras when it comes
to working in low light, certain special
setups, such as silicon-intensified target
(SIT) cameras could do the job better.
Philips components recently released an
intensified eco sensor system (shown in
the photo) that is able to work right down
to overcast starlight.
The sensor is available as a subassembly

for incorporation into other manufac
turers' products. The monochrome system
is particularly suited for submarine,
aerospace or other harsh, gloomy en
vironments. Light entering the assembly
is intensified by a special image-intensifier
tube. The intensified image then is trans
ferred to the eco via a tapered fiber-optic
bundle, which matches the image to the
eco face size.

• Cost:
Although they are popular in cam

corders, ecos have yet to make any real
headway into the low end of the video
market. Part of the reason for this is ex
pense. The CCO circuitry in many of to
day's cameras may be too complex, hence
needlessly expensive, for many operations
such as video phones, door security sys
tems, automotive rear-view systems and
so on.
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v Add new profit opportunities
by starting your own hig1speed
tape duplication department.

v Increase production of your
current tape duplication depart
ment by adding modules as
you grow.

.> Save the money you're spend
ing on cassettes now. Produce
them yourself for only the cost
of the tapes.

Telex is the leader in high speed
audio tape duplication equip
ment with products ranging
from the compact, economical

Copyette®series te the profes
sional 6120XLP shown lere.

The Telex6120 series povides
outstanding audio quality, unlim
ited expandability and profitable
production capabilities. It's avail
able in high production 16X
speed or 8X speed for highly
critical audio needs.

Hearing
is believing
For full details
including specifi
cations and a free
demo tape, call or
write today.

Call toll free: 800-828-6107
r-----------------------

TelexCommunications, Inc.
9600 Aldrich Av.So.
Minneapolis, MN 55420 sE 91s9

Name

Company

Address

state Zip1 City

I I -------••• - . 'Telephone -----~---
- - - - -C~m~u-;;ications.Inc.___"' ~ 1989Telex

TELEXº.)
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And only one number to call. For more information on Sony's latest innovations in its line of quality
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MONITOR

YOU NEED FOR,

.nonítors, dial (800) 523-SONY. SONY Sony Communications ProductsCompany, 1500Queen
Anne Road,Teaneck,NJ 07666. © 1989SonyCorporation
of America. Sony is a trademark oí Sony.
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By Carl Bentz, technical and
special projects editor

Lens manufacturers are working to make sure that what you see
in the scene is what you see on the screen.

Designers of new TV equipment face the
challenge to produce images that are
closer and closer to reality. Every piece
of equipment and every peripheral device
can put its signature on the overall per
formance of the camera-to-receiver signal
chain. What comes out can be no better
than what goes in. The image quality on
the home screen is a function of the im
age source, ultimately the TV camera. As
a result, the entry point of pictures - the
lens and pickup device - becomes a crit
ical factor in the TV system.

Looking into the camera
Let's do some rough calculations. If the

213-inch(0.6667-inch) measurement of the
optical format is the diagonal of the im
age on the pickup device, then the hori
zontal distance is 0.8 times the diagonal,
or 0.53336 inches. The vertical distance
is 0.6 times, or 0.40002 inches. For NTSC,
divide the vertical dimension by the num
ber of active video lines, which we will say
excludes about 42 lines involved in the
vertical blanking interval (525 - 42 =
483), to arrive at 0.000828 inches per scan
line. A eco with a pixel array of 6IO X
492 (according to specifications released
at NAB)drops down to an even narrower
scan line of 0.000813 inches. (On later ob
servation of the picture on a 27-inch
diagonal CRT,which is approximately 40
times larger than the 2/J-inchpickup de-
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vice, the horizontal scan line becomes
~.03 inches in width. In comparison, a
0.3lmm dot pitch - the distance between
dot centers - on a high-resolution CRT is
0.0122 inches.)
ecos have proved quite effective as

camera pickup devices in numerous ap
plications. The reality of a pixel-array
structure with a finite number of light
sensitive locations and finite dimensions
of those locations theoretically places a
limitation on the eco, but this does not
mean that ecos cannot produce high
quality images. Quite the contrary is true;
cameras introduced at NAB '89 displayed
resolutions surpassing a horizontal equiva
lent of 700TVL.However, when compared
with tube-type pickup devices, eco
cameras still have some ground to gain.
For a 2/:i-inchtube, there is no finite

pixel-array structure. Although the target
is, in essence, an array of photodiodes, the
dimensions of the diodes are almost
molecular. (The distance between centers
of the photoconductive diodes is about
12 microns.) For tubes, possible resolu
tion, ranging upward from 700 lines, has
a great deal to do with the width of the
scanning electron beam. Obviously, for
smaller tubes, the beam diameter must be
reduced to get the same kind of resolu
tion that is obtained from larger-diameter
devices. Still, to date, the lack of the "fi
nite" array structure in the tube means a

small advantage in tubes vs. ecos, but in
dications are that eco pixel sizes will con
tinue to decrease.

Pickups and lens limits
The optical system of the camera has a

role in determining whether you get (on
screen) what you see (on scene). In most
cases, the capability of the lens exceeds
that of the camera upon which it is mount
ed, but new ingredients in the video reci
pe make some aspects of the lens-camera
combination worthy of close scrutiny.
For example, beyond the concern of fi

nite eco pixels vs. "continuous" photosen
sitive material, control of pickup device
placement and alignment requires atten
tion. With tubes, there is a suggested
orientation of the tube inside its deflection
yoke for best possible results. The orien
tation is critical, but a degree of rotation
al tolerance is allowed. Freedom of the
tube and yoke to move forward and back
ward achieve the best optical focus of the
image on the faceplate in each color chan
nel. Static and dynamic electrical focuses
are among adjustments to be checked
periodically on all tube-type cameras.
Knowledgeable engineers and technicians
can change and realign tubes with rela
tive ease.
Adjustment is not the case in CCO de

signs. ecos have predetermined, absolute
alignments - horizontally, vertically, rota-
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Show Panasonic Broadcast Systems your busiest
log, your toughest break. We'll make your day, and we'f
make it easier.

Over 25 stations nationwide rely on Panasonic's
MAR.e. to handle every scheduled playback from l.D.'s,
spots and promos to programs and netwcrk. MARC.
works elegantly with traffic systems from Bias, JDS,
Columbine or Enterprise, and finds trouble long before it
hits air.As-Run logs document what ran, when, and if not,
why not.

Par.as•mrc BroadcastSys/ems ComoanyF1eic!Ctuces (Northeast) Washington DC :703) 759-69C(l
(Sourheast)Norcross.GA (404)92S-6n2 (Miawest) ~f/¡,"'lgton Heights. IL (312)g~¡r-73251(317)852·3715.
(Southwesr)FonWorrh.l X (817)685-1132.(We~tern)Cyp,ess.CA (714)373-7209 (Northwest) (•108}86ri-:19?4

PanasonicBroadcast SystemsCornoany,One PanasonicWay.Secaucus. NJ07094 (201}348-7671

LTCF:e1:¡3:~[:::~ RE::~r~I :::

'e~'-'

l1TCR üP16:13:14 REMRH! 25 ··¡;

STOP

The MAR.e. is one tough customer. Its superior
1/2-inch Mii image quality, its street-smart software and
its advanced Matsushit2 robotics make the MAR.e.
unbeatable.

Panasonic's MAR.e. stays ahead technologically
ItsVTR interface controls outboard 1 inch VTR's; a new
optional Off-Line Cassette Dub System enables dubbing
material onto Mii cassettes with minimal operator entry.

So, go ahead. Sit down at MAR.C:s keyboard, and
let MAR.e. make your day.

Panasonic
Broadcast Systems
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aligned. Deviation from alignment
produces image distortions, primarily
laterally. To maintain the alignment, the
structure holding the elements must be
physically stable. It must not flex during
movement of the different lens groupings,
which rules out some lightweight materi
als. However, magnesium-steel and other
space-age alloys can be cast into a honey
comb structure that does provide sufficient
strength to prevent flexing with a reduced
weight.

zo¡:::
¡¡;
o
Cl.
Cl.::Joa:
Cl
w
>¡::
~wa:

Figure 2. In standard zoom lenses the zoom
and compensator groups move through me
chanical cam-follower linkages. With
microprocessor control, if zoom is altered, the
other groups are optimum/y positioned, accord
ing to data stored in a ROM. Similarly, if focus
is changed, the remaining groups are reposi
tioned as necessary.

What may not be apparent to many is
the complexity of lens group position in
relation to the zoom positioning. Figure
2 provides a view of the relative position
of each group along the zoom range plot
ted against the relative focal length of the
Jens assembly. It is obviously a rather com
plicated relationship.
In the past, the typical solution to posi

tioning of different lens groups has been
to use a groove-follower arrangement. As
the operator turns the focus and zoom
rings, a system of threaded components
inside the assembly forces a lens group to
move. Alternatively, a zoom rocker switch
energizes a motor to make the zoom and
focus adjustments. A follower-cam at
tached to each group extends into a
precision-machined groove. The cam may
include a roller with bearings for easy
tracking with a minimum of wear.
Inasmuch as the assembly is relatively

sealed from the elements, abrasion result
ing from the ingress of dirt is usually not
a problem, unless the lens is exposed to
extremely hostile conditions. If dirt does
enter the mechanism, wear may result in
sticky points along the zoom range,
producing jerkiness in the zoom action.
By bringing microprocessors into the

lens, new solutions have been found for
controlling the accuracy of internal oper
ation. In one application, small motors,
one for each of the lens groups, control
the optimum positioning of each group,
based upon values stored in a PROMchip.
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INPUT FROM ZOOM CONTROL

Figure 3. A motor control circuit for a microprocessor-control/ed zoom lens.

Data in the PROM,determined during lens
design, indicates exactly where each
group should be, based upon operator
determined zoom and focus settings, and
provides system diagnostics. When the
camera is turned on, each motor calibrates
itself by moving its group to a starting
point, after which the microprocessor, in
conjunction with angular encoders, deter
mines the position. During operation, if
zoom is changed or if focus is changed,
the other three groups are adjusted ac
cordingly to optimum positions. Figure 3
shows a block diagram of such a control
system.
Today's lens systems provide other

amenities to the camera operator. While
the widely used mechanical Jens as
semblies use etched markings on the bar
rel and rings to indicate zoom and focus
positions, some larger studio or OB lenses
use a pointer moving along a scale to
show the zoom position. The introduction
of microprocessors offers other possibili
ties. For example, a multidigit LED array
displays the zoom setting, or with the in
formation in a digital form, the setting can
be routed through the camera electronics
to be displayed in the viewfinder, either
as an effective lens length in alphanumer
ics or as a marker along a relative zoom
position scale.
The mechanisms of zoom lenses allow

some maintenance adjustments. In the
smaller units, particularly for ENG,the ad
justment is made by popping a protective
cover off the adjustment screws. Some
large studio and OB systems require that
the housing be removed to reach the ad
justing points. Others have arranged for
all maintenance controls to be accessible
through a small hinged opening.
The proper care of TV lens systems is

important for continued high-quality im
aging. Appropriate cleaning and adjust
ment, as outlined in a lens operation man
ual, typically will keep the unit in
excellent operating condition. Abuse,
rough handling and operation in hostile
environments are precursors of problems.
If the unit becomes damaged or suffers sig
nificant wear, it is wise to return the Jens
to the manufacturer for repairs, particu
larly if the damage or wear is internal. At-

tempts to make repairs could easily cause
misalignment of the complex structure of
optical elements and result in highly un
satisfactory performance.

As seen on the screen
Most of today's optical systems perform

admirably. There is concern for the prob
lems of chromatic aberration with eco
cameras, but manufacturers are taking
steps to alleviate the error. The critical na
ture of aberration will become more im
portant as we move toward higher reso
lution and high-definition imaging, simply
because the individual pixel area of the
pickup devices undoubtedly will become
smaller. What we see in the scene usual
ly will be well-represented by what we see
on the screen, but manufacturers are
searching for ways to keep ahead of the
revolution in image-pickup quality.

Acknowledgment: Information for this article was provid
ed by Canon, Fujinon and Schneider.
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TVSffAS-3000 Distribution Switcher

The new TVS!TAS-3000 video/audio distribution
switcher from BTS handles standard bandwidth switching
in stride. But the fact is, standard bandwidth may not be
the standard much longer. And that's why the TVS!TAS-
3000 is not your standard switcher.

With the advent of wide bandwidth video, you 'II
need a switcher that can handle the new higher bandwidth
signals. The 3000will. It provides a video bandwidth of
more than 50 MHz, measured with a full-amplitude sine
wave or video signal. Which makes it upwardly compati
ble with HDTV or computer graphics-no matter what
the standard.

The TVS!TAS-3000 also delivers the cleanest sig
nal and expands to accommodate any matrix size to meet
your specific needs.

And if high bandwidth capacity isn't a require-

ment, BTS stiIJhas you covered with our best-selling
switcher, the TVS!f AS-2000. The 2000 represents the
same advanced technology and quality as the 3000 in a
standard bandwidth switcher. BTS also offers a full-range
of control panels and distribution amplifiers for a com
plete system designed, tested and guaranteed by one
supplier.

All BTS switchers undergo 100% computerized
factory testing and are protected with a 5-year warranty. In
the unlikely event you do have a problem, simply return
the board for a free replacement.

Dependable, performing BTS
switchers from BTS. Anything else
is substandard. Call for informa
tion and technical specifications
today: 1-800-562-1136, ext. 21.

The name behind
what's ahead:

BTS i:-. Hrondcast Television Sysl!..·111~.<1joint company of Bosch and Philips. P.O. Bux 30X\6, Salt Luke City. UT S-1130-0i'ilfl.
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Designing an FM
booster system
By Steve Broomell

An FM booster system might be a valuable
addition to your station's technical portfolio,
but it requires careful planning.

In 1987, the FCC issued new rules allow
ing FMbroadcast stations to install and op
erate supplemental transmitters within
their service areas. The purpose of the
transmitters was to augment coverage
areas that suffered from reception prob
lems. Typical problems included multi
path, weak signal strength caused by ter
rain, IM interference and receiver
blanketing caused by other stations. These
supplemental stations are classified as
boosters and are licensed under Part 74,
Subpart L.
These new boosters share several

similarities with those previously covered
by Part 74:
• They operate on the same frequency as
the station they boost.
• They must be located inside the station's
60dBu (lmV/m) contour.
• They cannot degrade the original serv
ice of the station.
• They must carry the same program
ming and must be licensed to the primary
station.
These new boosters differ from the clas

sic booster in many ways:
• They may be operated as stand-alone
transmitters, in that they can be fed pro
gramming by means other than direct aff
air pickup.
• They may operate with as much as 20%
of the power of the class of the primary
Broomell is manager. engineering services. Omega Inter
national. Irvine. CA.
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station to which they are licensed.
• They may not extend the service area
of the primary station. (In many cases this
rule is actually more liberal than the
60dBu criterion.)
• If operated above lOW of transmitter
power, they are governed by Part 73 tech
nical standards.
• Booster antenna systems are not res
tricted by Part 73 criteria for FMdirection
al antenna systems.
A station and its consultant should con

sider several factors before applying for a
booster license. However, only technical
considerations will be discussed here.

The decision process
To decide whether a booster might be

a valuable addition to your station's tech
nical portfolio, answer these questions:
• Does the station suffer from the signal
problems discussed?
• Do these problems justify a significant
capital investment in its solution?
• Are the problems induced by factors
that are not under the control of the licen
see, such as terrain, location of other sta
tions or inability to further improve the
existing main transmitting plant?
• Is the station satisfied that such a boost
er will not enlarge its current coverage
area to any significant extent?
• Does the station recognize that a boost
er will not be a total solution to any of
these problems?

Ifyou can answer "yes" to all these ques
tions, a booster operating under the new
Part 74 rules may be a wise investment
for your station.

Implementation
As with any transmitter installation,

study and engineering must be applied to
the system design. In fact, greater en
gineering effort often is needed.
The first step is to quantify the specific

coverage problem. Steps then can be tak
en to design a system to solve it. This proc
ess usually requires field-intensity meas
urements in the problem area(s).
Figure 1 shows the contour of a mul

tipath and first-adjacent interference prob
lem area. The contour was developed
through field tests. Note that this is not
simply a field-intensity contour. The map
represents the perimeter of a specific area.
Inside the contour, the service was poor,
but no improvement was needed outside
the contour.
At various points on the perimeter, field

intensity values are shown. Note that
many of them are quite strong and, in
some cases, they are above 60dBu. In oth
er cases, the signal was too weak to be us
able. Nonetheless, problems existed at all
those points.
The solution was a synchronous re

peater and a custom antenna system with
carefully controlled vertical and horizon
tal patterning. The synchronous repeater
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MCS-2000 Master Control Switcher

Go ahead. be ambitious. Controlling a broadcast
station is no small potatoes. but these advanced products
from BTS make it easy by giving you total control of all
on-air programming from two
workstations.

The MCS-2000 Master Control
Switcher together with the BTA-2300
Automation System automate many of
the routine operations that are cur-
rently handled by staff. which :..~¡J.f7l£'!fJl¡J?r;,~·.;·
makes both your people and - - ...•..••..- ""·.1
your equipment more efficient
and productive. Computerizing
your station also drastically
reduces programming errors.
Since that prevents make
goods. the system quickly pays
for itself.

You simply pre
program the BTA-noo
Automation System to air
all programs. station and BTA-2300 Automation System

commercial breaks exactly as you want. in real time. The
Master Control Switcher accesses material from whatever
sources you select: Betacarts, character generators. live
feeds or satellite systems. for instance.

The MCS-2000 is user configurable. so you can
select (and change) which buttons access which sources.
Since it uses the existing outputs from the routing switcher.
you don't need a second router. And its on-air bypass
feature lets it serve as a simple production switcher if
necessary.

The computer system is not only powerful. it's
extremely flexible, allowing you to revise the program on
a moment's notice. And there's no more reliable automa
tion system available. Both products go through I00%
computerized factory testing and have a )-year warranty.

So take a controlling interest in the station. Find
out more about the MCS-2000
Master Control Switcher and the
BTA-2300 Automation System.
For complete information and
technical specifications. call
BTS at 1-800-562-1136, ext. 31.

BTS
The name behind

what's ahead:
BTS is Broadcast Television Systems. a joint company of Bosch and Philips: P.O. Box 30816. Salt Lake City. UT 84130-0816.
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(which will be described further), provides
the best periormance at high power when
the signal ratio of !he booster vs. the pri
mary station is low.
The graph shown in Figure 2 is based

on subjective listening tests. The subjec
tive measurement is based on an average
listener in a casual listening environment,
such as a commuter drive in a normally
quiet automobile. The lower, or 12dB,line
represents the ratio below which the sig
nal quality degrades noticeably. The up
per, or 28dB, line is the ratio required for

critical listening, such as classical music
in a quiet home. Again, these ratios were
arrived at subjectively by a limited num
ber of people using a limited number of
receivers.
These ratios are based on the use of an

amplifying booster, such as the old lOW
variety, or a synchronous repeater, locked
in both frequency and phase to the pri
mary station.
The same listening tests suggest that the

ratios must be increased by at least 6dB
to achieve the same results if the booster

·-- ---
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is not phase-locked. This is because of the
presence of a discrete frequency hetero
dyne beat note or RF phase rotation at an
audible rate.
This study resulted in a set of specifica

tions for a client's booster system:
• A tailored, 3-dimensional antenna pat
tern providing a precise fit of the booster
signal in the market cell.
• An effective radiated power providing
a minimum of 12dB greater field from the
booster than from the primary station.
• A booster transmitter that is phase
locked to the primary station signal to
minimize the effects of mutual inter
ference.

Construction
With the system described here, it was

determined that an on-frequency ampli
fier at the booster site would be impracti
cal. The required transmitter output of
more than 200W into the specified anten
na system would saturate the site. The
resulting signal would be far too great to
allow successful reception of the primary
station. Such an on-frequency system
would have become one large oscillator.
Even with much lower-powered, on

frequency amplifying boosters, it's usual
ly difficult to maintain the required input
to-output isolation. In addition, mainte
nance of proper bandwidth is difficult be
cause it is degraded by the inherent higher
operating Q that accompanies
regeneration.
For these reasons, a point several miles

away was selected to receive the signal of
the primary station. The signal is demodu
lated by a high-quality receiver and deliv
ered as composite baseband to the input
of a 950MHz intercity relay (!CR)transmit
ter. See Figure 3.
At the same location, a high Q passband

cavity is used to ensure delivery of the pri
mary station signal to the input of a down
counting system. The cavity severely at
tenuates signals from other stations.
The downcounter is a divide-by-Ncount

er that produces a frequency within the
subcarrier region of the !CRand is a sub
multiple of the primary station frequen
cy. In this case, the primary station carri
er was divided by 1,024 to generate a
subcarrier of approximately 98.SkHz. Be
fore the signal is applied to the !CRmul
tiplexer input, it is highly filtered. This
eliminates any harmonics that would
cause out-of-band emission by the
950MHz transmitter.
Also, during the design phase, consider

ation was given to certain characteristics
of the !CR equipment. Not all !CR equip
ment and exciters deviate in the same
direction for a given polarity of audio in
put. The exciter used in this booster in
verts the audio phase. In addition, because
the output of the receiver at the relay

Continued on page 78
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Just when broadcasters and professional users
are shifting from one-inch and 3/4-inch video tape
systems to 1/2-inch analog component video. along
comes the specter of 19mm D2. First they made it
smaller; now they want to make it bigger again.

When Panasonic set out to design Composite
Digital recording systems, we had a big responsibility
-to keep it small. Our customers have a right to
expect their investment in 1/2-inch to be preserved
We know that a chance in technology means more
than a change in equipment: walls. racks, layouts.
suites. vans and tape storage are all long-term
investments that shouldn't have to be re-done every
time there's a new chip on the block.

Panasonic's new Composite Digital system not
only delivers superior multi-generation capability,
long-term signal stability and unprecedented
operating ease. It is designed to fit right where it
should-into your existing facilities.

Panasonic's design philosophy is always to
create products for tne future with today clearly in

mind. Our editing recorders and systems work with
all of today's existing standards for video, audio and
control. When you're ready to convert your editing
suite to Composite Digital video. Panasonic will fit in

Panasonic cameras. from our new, all solid
state AK-450 to the new all-digital A0-20 and A0-10.
are designed to slip transparently into the operators·
experienced hands.

Today's mobile teleproduction requirements
include everything from commercial production to
fast-breaking news. That's why our system design is
built around interchangeable components and true
portability-and will remain so from today to digital to
HDTV

Heres the bottom line. Television in the 1990's
demands technical advances and innovations
digital video and HDTV But your demands are for
systems that permit smarter, leaner operations. And
that is why Panasonic's broadcast equipment, both
for today and tomorrow, is designed to fit into your
plant, your vision and your budget.

Panasonic
Broadcast SystemsPanasonic Broadcast SystemsCompany. One PanasonicWay.Secaucus. NJ 07094 (201) 348-7671

Panasonic Broadcast System:~CoMpa'1y Field 0.'fices (Northeast) Washmg1on. DC (703) 759-6900: (Southeast) Norcross GA (404)925-6772. (Midwest) Arlington Heig.rits IL (312)981·73251(317)852·37i5.
(Southwest) Fort Worth TX (817)685·1132 (Wes:ern) Cypress. CA (714)373·7209.(Northwest) (408)866-7974
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MAIN
TRANSMITTER

Q READINGS IN
MICROVOLTS/METER

Continued from page 74
point was too low to drive the ICR trans
mitter, a phase-inverting distribution am
plifier was installed between the receiver
and the ICR transmitter.
Note that the design does not try to

eliminate the phase-linear audio delays
that are inherent in any booster system if
the listener is not located equidistant from
the two sources (in other words, where the
mutual propagation time from the sources
is equal). ln this case, we are correcting
for total phase reversal of the audio that
would occur because of the booster. These
inversions then would be detected as a
phase error by a receiver's phase-locked
loop circuitry.
This example system consists of a

950MHz signal modulated by composite
audio baseband (with the appropriate
phase) and a reference subcarrier. Both
are transmitted to the booster site where
they are demodulated by a standard ICR
receiver. The composite baseband is de
livered to the booster's input. The refer
ence subcarrier is taken from the mul
tiplexer output of the ICR receiver and
directed to a phase-locked loop.
A downcounter, similar to the one at the

relay point, is used to derive a frequency
from the output of the booster. This sig-

PREDICTED O.SmV/m CONTOUR~
(SERVICE AREA)

PREDICTED 1mV/m CONTOUR-ti='

120

AREA OF MULTIPATH ANO SECOND
ADJACENT INTERFERENCE

Q•.480

500

• PROPOSED REPEATER SITE

Figurel. Contour map developed with field-strength measurements and interference checks. Care
fully construct this type of map as your first step.

Produce A/B Roll
with the power of Still Store.
Keep 200 to 2,000* images on line for
instant recall with ALTA'sCentaurus and take full
advantage of Super VHS resolution. Use wideband
Y/C video processing from input te· output. Even
mix and match composite and Y/C signals.
Create over 50video effects. Wipes, pushes, pulls,

splits, dissolves, split screens, fades, posterizations,
strobes and freeze frames. Even stereo audio mixing
and keying. All with full bandwidth, 8-bit encoding
and a comprehensive two year warranty.
Produce high resolution A/B roll video with the

power of Centaurus for $13,900. Or $16,900with
Still Store. Find out more today!

A.LTA.
GROUP, INC

535 RaceSt.
SanJose, CA 95126
'Ielex 757994
Fax 4-08-297-1206
'lei 4-08-297-ALTA

• With optionaldrive.
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"#}ofí~~~d and marketed worldwfdé~by .,=§i
~~r companies of the internaJipnal Radio
freg1;1t!ncySystems Group.
;~,F'9t-rnore information on the Flexwell family
of. A~ :transmission lines, contact Cablewave
Sysiems division of Radio Frequency systems
~ñc.Nórth America. 60 Dodge Avenue, North
Haven, CT 06473 • (203) 239-3311.
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Figure 2. The ratio in primary-to-booster signal strength determines the overall listening signal quality. A greater protection ratio is required for
some types of programming.

The art ofshaping sound.
SONEX is a high-performance
acoustical foam that upgrades your
studio inexpensively.Ideal for a
temporary isolation booth, it can
also eliminate slap echo and harsh
resonances in the main room or
silence noisy tape equipment in
the control booth.
Write for our
color brochure
today.

A,
••••••4.ulliae
Acoustics
2049West Broad Street
Richmond, Virginia 23220u~
(804)358-3852 FAX:(804)3511-9496
Acoustic Products for tite Audio lndWtry

AES Booth #112-115Circle (42) on Reply Card
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AVITEL. THE BEST
LINE IN THE BUSINESS.

Avitel introduces a new high performance, modular line of equalizing Video Distribution
Amplifiers. Utilizing extensive hybrid-SMD technology, Avitel is setting the standard for
VDAswith an impressive list of features which include: •integral 3dB cable equalization,
• 7 matched 7Sohm outputs per DA,• differential looping ínput.js 13modules per frame,
• front panel controls for gain and equalization. In addition, the
Avitel DA has the following plug in, user installed module options:
• variable clamp, • user adjustable video delay, • extended cable
equalizer, • DARTbus sync signal monitoring, •dual power supplies,
• 30 MHz HDTV bandwidth. But that's not all. Avitel, with over 10
years of worldwide product leadership, has put a highly competitive QV ,·teI
price tag on each of their new DA's. Now that's a line too good to resist.
AVITEL ELECTRONICSCORPORATION3678W. 2100 S.,,SALTLAKECITY,UTAH 84120,(801)977-9553
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VIDEO CONSOLES
WINSTED CONSOLES are designed for complete

compatibility with your electronics, your facility, your
requirements, and your decor.

A WIDE RANGE of editing and production models
accommodate virtually every major brand of electron
ics. Modular components let you create consoles to match
your rack mounted VTRs and controllers.

CORNER CONSOLES with wrap-around design let
you utilize space efficiently. And attractive wood trimmed
consoles let you match your studio decor. Youcan expand
your system as needed with versatile add-on
components.

ONLY WINSTED offers such a complete line of con
soles, compatible with your requirements.

All
Winsted
Consoles
Feature:

• Sturdy, heavy-duty steel
construction

• Adjustability to fit your needs
• Easy access for mainte

nance and installation
• Ergonomic design for oper

ator comfort
• Slope console models

available
• Multiple bay models
• Free planning and design

service

Writeor call for FREE full line
catalog 1-800-447-2257

(in MN call collect:
612-944-8556)

FAX: 612-944-1546

THE WINSTED CORPORATION
10901 Hampshire Avenue So.

Minneapolis, MN 55438

Preferred by Professionals Worldwide
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Figure 5. The lower sine waves represent the primary and booster modulation signals. Time is marked as T0, T, , T, . The propagation delay
through the booster results in amplitude modulation within the receiver.

3108
PROFESSIONAL

PHONO PREAMP/EQUALIZER
... Interfacesmagnetic~hono cartridgesfor opti
mumcalibrationof audiosystems.Availablewith
balancedor unbalancedoutput.

PBR ANNOUNCER'S EARPHONE .
Ideal for on camerastudio work

and remote coverage.

Stanton is the company with a total
commitment to quality and reliability
producing products for the Recording
Industry, the Broadcast Industry and
the Professionalsin Audio.

~sTaNTon
. ' THECHOICE OF THEPROFESSIONALS TM

101 Sunnyside Blvd., Plainview, NY 11803680EL... Deliverssoundexcellenceanc stands
up to backcueing,vibrations and mishandling.

Dynaphase
30MISR is a shoulder rest single cup
headphone that provides the ultimate in
convenience,comfort and superbsound
quality. Made to rest on either your left
or right shoulder, or shoulder rest can
be detached and used as a single cup
hand-held monitor.
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SOOAL... For heavy duty on-the-air usewith
wide tracking force range.
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You've seerñ: for
yourself. Many ~f'the
world's favorite fclevision
>:)! .s - .
program~have ~n pro-
duced, edited, ofbroadcast
on Ampex tape.''ffom our
industry standai:q196
111master broadc~~5tvideo
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Modulation noise sets the practical limit
on how close to equal the primary and
booster may be in signal strength while
still being listenable.
With single-tone modulation, this noise

manifests itself as a second, single tone.
With normal program material, contain
ing components of many frequencies, the
number of intermodulation products of
these frequencies rapidly approaches in
finity. The result approximates the sound
of de-emphasized white noise.
To explain its cause, let's construct a

model. An example situation is that of a
receiver located in a station's service area
where it receives equal-strength signals
from both the primary station and the
booster.
You can assume that the distance to the

receiver from the primary station is less
than the distance from the primary station
to the booster. Also assume that no modu
lation is occurring and that the frequen-

cies of the primary and the booster are
the same and phase-locked.
The receiver will respond to the two sig

nals as if they are the same and will recog
nize the vector sum as the signal strength.
Under these conditions, no noise will be
generated if the strength is adequate for
receiver quieting.
Now, for the sake of example, apply a

modulating signal of 5,000Hz at To (see
Figure 5). Assume that the propagation
time through the booster to the receiver
equals the first 90° of a 5,000Hz tone
(50µs)and the propagation time to the re
ceiver from the primary station is virtual
ly nil.
During the first 90° of modulation, the

primary station's frequency will deviate in
a given direction while the booster's fre
quency will remain constant until T, (as
perceived by the receiver).
During the next and succeeding 90° of

modulation, the primary station will re-

HORIZONTAL PLANE PATTERNS

VERTICAL PLANE PATTERN
Oº AZJMUTH

VERTICAL PLANE PATTERN
±45º A.Z\MU"TH

Figure 6. The example installation relieson a sophisticated transmitting antenna. The text describes
the antenna '.scharacteristics.
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verse its deviation direction. At the same
time, the booster's frequency begins to
deviate in the original direction taken by
the primary station for 90° until T2 • Then
the booster also reverses deviation
direction.
Thus, the relative RF phase of the two

signals will rotate, creating a large amount
of apparent amplitude modulation. It will
be impossible for the receiver's limiter and
detector stages to mask this effect. The il
lustrated phase waveform in Figure 5 is
only an example. The actual result is a
function of the modulation index.
The various functions within the system

also are non-linear. Therefore, with a mul
titude of modulating frequencies, all pos
sible in-band IMproducts will be generat
ed in the various receiver circuits. The
result is modulation noise.

Antenna system
In light of this, an antenna system was

designed for the station. The antenna cre
ates the smallest possible area of equal sig
nal strengths, as opposed to a system that
would create the largest possible coverage
area.
The antenna system's pattern, shown in

Figure 6, is unusual, even as a directional
array. It directs a deep null at the horizon
while directing its maximum radiation at
a slight depression angle into the market
cell. Meanwhile, the horizontal radiation
pattern rises in the vertical plane to the
horizon as the azimuth becomes off-axis
from the array maximum.
This 3-dimensional pattern was a

chieved through the use of two vertically
stacked yagi antennas at a 4.06-
wavelength spacing combined with a 7°
mechanical beam tilt and skewed 60°.

Design carefully
Every booster system can be configured

in several ways, and each market problem
requires a different coverage pattern. Also
keep in mind that the potential for caus
ing more harm than good with a booster
always exists. Fortunately, the potential for
dramatic improvement also exists.
The key is to approach each installation

as a unique engineering challenge. Con
sider all factors, and design each system
from scratch. Begin the process from a
market cost standpoint. Proceed through
hardware selection, and end with an un
compromising antenna design. When it is
completed, treat the system with the ut
most care and maintain it diligently to en
sure continued successful operation.

I :r;.)llll
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Tupe dropouts mean tro1'J ~ dRrop9 Ut§ matic" cassettes, for
for videotape professionals. instance, feature a molded-in
Nowonder so many of them anti-static cassette shell and
choose to work with Sony components to reduce transient
Professional Videotape. Includmg 1n USSta. dropout potential by neutralizing
the producers of two recent documentaries shot in static charges. Combine this with base film thats been
Russia, who minimized dropouts by shooting with given Sony'sexclusive Carbonmirror™ back
SonyVideocassettes. coating and dropout potential is reduced
Sony cassettes were never at a loss for picture, even further

whether covering sub-zero, Northern Russia Nomatter which SonyProfessional Video-
niqhts or getting impromptu interviews tape you're working with, there's one thing
with people on the street in Moscow you know for sure. Its greatest ability is dura-
Not that this surprises those of us at Sony bility Whether it'sU-matic, Betacarn" l"or

Professional Videotape. After all, we've Digital tape. So take on the world. With Sony
designed all our products around one basic Videotape. On location in Moscow;Russia, or
premise: durability Tobe frank, the demanding in a studio in Moscow;Idaho, you need a tape
shoolir.g conditions of Russia aren't as tough on our thats tough as Sony After all, theres noSONY
tape as we are. better way to lower the dropout rate. THE ONE AND ONL.;,

- - -------·-- ----

1«:er :iv<: ;1 I '!<I:1;~iony VI IS h<~ildcl<~;mnr whon you huy 10Prornior ()md<~ Pro VHS videocassettes
h<:lw< !<:11 M<1y J ;md Oct. :~J, 1rnn ~)<!<: ;1pml1c1p;!l111q ~iu11y'l'ap<: dc;ilcr for details.

© 1989Sony Corporation of America, Sony,Betacam, ü-rnat¡c. Carbon mirror and The One and Only are trademarks of Sony.
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Don't miss the
anniversary party

By Brad Dick,
radio technical editor

Kansas City, MO, will play host to the
1989 SBE national convention Oct. 5-9.
Coupled with the society's 25th anniver
sary, it promises to be a festive affair.

Come for the learning
Everyone knows that the SBE/BE semi

nars are first class, and this year's line-up
is no exception. Attendees will be treat
ed to lively, interesting and informative
presentations by experts from across the
nation, who will discuss a range of topics,
from the latest technology to methods of
extending the life of current equipment.
The presentations are keyed to meeting

the needs of today's engineers. If you're
involved in the technical operation or
management of a station, you need to be

t-:preview/

show. The booths will be staffed with tech
nical people. If you want to talk technical,
this is the place to do it.
Don't pass up the chance to have your

questions answered by the people who
really know how the equipment operates.
This is a hands-on show, and you'll never
have a better opportunity to try before
you buy (a good reason to bring your
boss). Admission to the exhibition floor
is free, but advance registration is sug
gested.

5 Thursday
October 1989

Stay for the fun
Who said engineering conventions have

to be boring? This year's convention is
designed to be both fun and educational.
Besides, we have something to celebrate.

Thursday, October 5

SBE National Convention and Broadcast Engineering Conference

at this convention. You'lllearn more in the
three days of sessions than you ever
thought possible. You will leave Kansas
City armed with practical, first-hand infor
mation to help make you a better en
gineer and your station more profitable.
Come to K.C., and learn how to survive
and prosper in the ever-changing world
of broadcast engineering.
Every engineer wants to see the latest

equipment, and manufacturers represent
ing every type of hardware will be at the

Wednesday, Oct. 4:
• Ennes Engineering Workshops (all day)

Thursday, Oct. 5:
• 8 a.m.-9 a.m.
• 9 a.m.-12:30 p.m.
• 1:30 p.m.-6 p.m.
• 6 p.m.-8 p.m.
• 8 p.m.-10 p.m.

SBE national membership meeting
Morning Engineering Session: The Regulation Front
Afternoon Engineering Session: Broadcast Technology
Attendee reception in the exhibit hall
Night Owl Session: Audio Processing

Friday, Oct. 6:
• 8 a.m.-10 a.m.
• 10 a.m.-3 p.m.
• 11 a.m.-1 p.m.
• 3 p.m.-6 p.m.
• 6 p.m.-7 p.rn.
• 7 p.m.-9 p.m.

Morning Radio/TV Engineering Sessions
Exhibits
Lunch with exhibitors (receive an SBE lab coat)
Afternoon Radio/TV Engineering Sessions
Ham Reception
Night Owl Session: Engineer Licensing

Saturday, Oct. 7:
• 8 a.m.-10 a.m.
• 10 a.m.-3 p.m.
• 3 p.m.-6 p.m.
• 6 p.m.-7 p.m.
• 7 p.m.-9 p.m.
• 9 p.m.-????

Morning Radio/TV Engineering Sessions
Exhibits
Afternoon Radio/TV Engineering Sessions
SBE Reception
Dinner and State-of-the-Industry Address
SBE 25th Anniversary Party

Sunday, Oct. 8:
• 9 a.m.-10 a.m.
• 10 a.m.-noon
• Noon

National Frequency Coordination Meeting
Engineering Safety Workshop
Good-bye until next year!
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compromise be
tween headroom
and signal-to
noise ratio.

Distribution
amps, at best,
give you one or
two inputs, up
to eight outputs
per channel
and everything is hard wired. If
your signal routing requirements
change, as they often do, you're
in for a major re-wiring job.

Unlocking the Possibilities.
With eight inputs and twenty
eight outputs, our Routing Distri
bution Amplifier is light years
ahead of the pack. Because any
input, or combination of inputs,
can be easily distributed to any
output, or combination of outputs,
the RDA is justifi
ably a winner.
But the advantages
don't stop there.
Changing signal

routing paths is simple. All you do
is open the front panel, shift a few
Berg jumpers and you're done.
Level controls for each output are
located adjacent to the selection
jumpers.

Unequaled Audio Quality.
With a signal-to-noise ratio of 98dB
below the clipping threshold, the
RDA gives you exactly what
you're looking for - transparency.
Plus, the RDA'.sexclusive Optimum

Coarse matching the input level
with four position dip switches
and fine tuning with trimmer
adjustment is visually aided with
bi-color LEDs. The green light
tells you that the RDA is operating
at optimum level and the red light
shows you that maximum level
has been reached.

One More Critical Input.
To find out more about the most
versatile distribution amp in the

business, route
your input to your
Gentner distributor
or give us a call.

GENTNER
AUDIO PRODUCTS

1825 Research Way · Salt Lake City, UT 84119 · (801) 975-7200 · FAX (801) 977-0087
©1989-Gentner Electronics Corporation
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Schedule of Engineering Sessions

Oct. 5-8, 1989
Kansas City, MO

Thursday, Oct. 5

• Morning session: The Regulation Front
Session Coordinator: John Battison

7:30 a.m. No-host continental breakfast

8 a.m.
Paper #1.1

Conference Opening and Welcome
• Jack McKain, SBE President
• John Battison, Conference Chair
Keynote remarks to launch this year's convention, and the 25th anniversary celebration of SBE.

8:30 a.m.
Paper #1.2

Telco: Friend or Foe?
• Daniel Collins, Bell Communications Research
An assessment of the future for cooperation - or competition - between broadcasters and the
local Bell operating companies.

9 a.m.
Paper #1.3

The State of the Broadcast Industry
• Wallace Johnson, Moffett, Larson and Johnson
Status report on how regulation is affecting the business of broadcasting.

9:30 a.m.
Paper #1.4

NAB Looks Toward the Future
• Mike Rau, NAB
Summary of work being done by the National Association of Broadcasters on behalf of radio and
TV stations.

10 a.m.
Paper #1.5

Moving Toward 1999: Broadcasting in the Next Decade
• Jerry Whitaker, Broadcast Engineering magazine
A perspective on what the next 10years may hold for radio and TV stations.

10:30 a.m.
Paper #1.6

Communications Technology Roundtable
• Mike Rau, NAB
• John Battison, SBE
• Jack McKain, SBE
• Wally Johnson, consultant
A free-for-all discussion of broadcasting today, and where it is likely to be heading tomorrow.

Noon End of Morning Session

Lunch Break (food served outside lecture hall)

• Afternoon Session: Broadcast Technology
Session Coordinator: Brad Dick, technical editor, Broadcast Engineering magazine

1 p.m.
Paper #1.8

Automation, Plain and Simple
• H. Stalnaker, V.P. of engineering, KEZQ-FM, Little Rock, AR
Case history of a station's experience with automation - what went right, and what went wrong.

1:30 p.m.
Paper #1.9

Using PCs in Broadcasting
• Ben Evans, Evans Associates
How personal computers can improve productivity and reduce on-air errors at radio and TV
stations.

2 p.m.
Paper #1.10

Developing Computer-Aided DA Patterns on a PC
• Dave Matthews, C.E., WMNl-AM, Columbus, OH
How to let your PC take the work out of computing directional antenna patterns.

2:30 p.m.
Paper #1.11

Complementing EBS with a Direct Warning System
• Troy Langhan, C.E., KQMJ-FM, Tulsa, OK
How one station improved the effectiveness of the emergency broadcast system in its service
area.

3 p.m.
Paper #1.12

Hardening Broadcast Facilities
• Dave Fitzsimmons, CCDR Architects
Maintaining architectural. integrity in broadcast facilities can keep you on the air when disaster
strikes.
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Canon is proud to introduce a
lens designed to perform flawlessly
in a wide range of broadcast appli
cations, whether in the field or in the
studio. And despite the Jl5X9.5B
IRS' compact size, it boasts a long
list of impressive features. Likea
powerful 15Xzoom with built-in 2X
extender and macro focusing as
close as half-an-inch. And full com
patibility with all 2/3" eco cameras.
Yet this incredible lens is affordable
too, making it the perfect choice for
any size TY station, the educational
marketplace and everyone else in
between.
However, the new Jl5X9.5B IRScan

do more. An optional positional
focus control system and a zoom
shot box allow you to customize the
lens to specific broadcasting re
quirements. And like every Canon
broadcast television lens, the
Jl5X9.5B IRSprovides years of
dependable service thanks to
superior optical and mechanical
design and construction. '
When you need a lens of uncom
promising performance at an af
fordable price, it has to be the
Canon Jl5X9.5B IRS. (A high per
formance version of the Jl5, the

Jl5X9.51RS-HP, is avail-
able and features

a rugged,
rain-proof
drive unit.)

SPECIFICATIONS:
FocalLength:9.5-143mm (19-286mm

w/2Xextender)
Mox. RelativeAperture: 1:1.8

(9.5-121mm),
1:3.6 (19-242mm)

Angular FieldofView:49.l° at 9.5mm,
26. lº al 19mm
3.5º al 143mm,
1.8° al 286mm

MinimumObject Distance: .95 meters

~FFORDABLE HIGH PERFORMANCE
FROM CANON. Circle (51) on Reply Card

Canon USA. Inc. New YorkOtt.ce: One Jericbo Plaza. Jencho. NY 11753(516)9:33·6300. DallasOlftce: 3200 Regent Blvd.. Irving, TX 75063 (214)830-9600
Chicago Olltce: 100Park Blvd. kasca, IL 60143 (312)250·6200. WestCoast Ollice: 123Paulanno Avenue East, Costa Mesa. CA 92626 (714)979·6000

Canon Canada. lnc .• 6390 D1x1eRoad. Mississauga. Ontario L5TtP7, Canada (416)678-2730
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3:30 p.m.
Paper #1.13

FCC Roundtable
• Coordinator: John Battison
• Keith Larson, FCC
• Robert Greenberg, FCC
• John Sadler, FCC
Your opportunity to fire questions at the FCC, and get straight answers.

5 p.m.

5 p.m.-6 p.m.

End of Afternoon Session

SBE Membership Meeting

••••• 6 p.m.-8 p.m. - Attendee Reception in Exhibit Hall •••••

• Night Owl Session: Audio Processing
Session Coordinator: Andy Laird, KDAY-AM, Los Angeles

8 p.m.
Paper #1.13

Audio-Processing Panel Discussion
• John Bisset, Delta Electronics
• Other panel members to be selected
The always popular give-and-take session on what's good and what's bad about audio
processing.

10 p.m. Close of session

Friday, Oct. 6

• Morning Radio Session: New Technology for Radio, Part 1
Session Coordinator: John Battison

7:30 a.m. No-host continental breakfast

8 a.m.
Paper #2.1

Noise-Free Radio: A New Concept
• George Yazell, consultant
A new approach to AM broadcasting using FM.

8:30 a.m.
Paper #2.2

FMX Status Report
• Tom Keller, Broadcast Technology Partners
An update on FMX and receiver blending.

9 a.m.
Paper #2.3

AM and FM Boosters, Translators and Slave Stations
• Ralph Evans, consulting engineer
How to increase the coverage of your station, and stay within the FCC's rules.

9:30 a.m.
Paper #2.4

The Status of NRSC-FM
• John Bissett, Delta Electronics
A report updating the work of the NRSC-FM subcommittee.

10 a.m. Close of session

• Morning Television Session: Advanced Television Systems
Session Coordinator: Ned Soseman, editor, Video Systems magazine

7:30 a.m. No-host continental breakfast

8 a.m.
Paper #2.5

HDTV Status Report
• Ben Crutchfield, ATIC
The status of HDTV and ATV technologies, new products and new ideas.

Testing Advanced TV Systems
• Charles Rhodes, ATIC (tentative)
A report on how the competing ATV systems are being tested and compared.

8:30 a.m.
Paper #2.6

9 a.m.
Paper #2.7

HDTV Standards: Is There Any Hope?
• John Seazholtz, Bell Atlantic
A review of current proposed standards and standardization trends.

9:30 a.m.
Paper #2.8

Competing With Cable and the Phone Company
• Steven Bonica, NBC
Observations on the role competitive organizations might take in the delivery of HDTV program
ming to the home.

10 a.m. Close of session
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The Aphex
Audiophile · · -~-... •am

"FM radio has become a ratings war in which we are the
casualties by being subjected to a poor excuse for clean,
accurate music."
Thomas J. Koch, The Audiophile-File

KTWV-FMThe Wave. WHYI Miami-Ft. Lauderdale Top
40's. KKGO America's Jazz Station. WQXR New York's
Premier Classical Station. All different, but all winners,
because they have an overriding demand to deliver the
best in audio quality. They know quality sound is
essential to attract and keep loyal listeners.

That's why these premier stations rely on The Aphex
Audiophile Air Chain, a combination of the Aphex

Compellor®, Aural Exciter® and Dominator TM to achieve
consistent high quality sound. Quick and easy to set up, this
combination will achieve competitive loudness while
maintaining the same high quality regardless of program
or who is controlling the board. By comparison, other
processors need to be tuned for almost every song, and
achieve loudness by homogenizing or crunching to the
point of pain.

AM, FM, TV or Cable ... rock to Bach or talk, if you
want to be a winner in the "no win modulation wars",
contact your Aphex dealer to arrange for a demo of the
Aphex Audiophile Air Chain.

A PH EX
SYSTEMS
11068Randall St.
Sun Valley, CA 91352
(818)767-2929
All Aphex products are designed and manufactured in the U.S.A.

© 1989Aphex Systems
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••••• 10 a.m.-3 p.m. - Exhibit floor open •••••
(Walk-around lunch and SBE lab coat with paid admission)

10 a.m. Chapter Chairmen Meeting

11a.m. Meeting ends

• Afternoon Radio Session: New Technology for Radío, Part 2
Session Coordinator: Brad Dick, technical editor, BE magazine

3 p.m.
Paper #2.9

Solid-State Transmission Systems
• Bob Weirather, Harris Corporation
New approaches to ti,e use of semiconductors in high-power radio transmitters.

3:30 p.m.
Paper #2.10

High-Fidelity 76kHz SCA
• Tim McCartney, O.E., KBSU-FM, Boise, ID
How to accomplish the improbable.

4 p.m.
Paper #2.11

Do You Know Where Your Signal is Going?
• Bob Richards, Dataworld
The ins and outs of station coverage.

4:30 p.m.
Paper #2.12

New FM Processing Methods
• Robert Greenberg, FCC
How the FCC plans to speed up the processing of FM applications.

Stump the Experts
• Chairman: Mike Patton, Patton Circuit Systems
• Carl Lahm, P.E., consulting engineer
• Dave Chenowith, Continental Electronics
• Additional panelists to be selected
Let this panel of experts solve your toughest operating problems.

5 p.m.
Paper #2.13

6 p.m. Close of session

• Afternoon Television Session: Digital Technology
Session Coordinator: Rick Lehtinen, technical editor, BE magazine

3 p.m.
Paper #2.14

Digital Recording Technology: An Overview
• Presenter to be named
The principles behind the D-1, D-2 and digital HDTV systems.

3:30 p.m.
Paper #2.15

Digital Graphics Systems
• Philip Malkin, Time Arts
How to use a local systems integrator to build your station's own computer graphics center from
the ground up.

4 p.m.
Paper #2.16

Digital Format Conversion
• Christian Tremblay, Central Dynamics
Using current technology hardware to convert between digital formats.

4:30 p.m.
Paper #2.17

High-Speed Digital Communications
• Gerry Kaufhold, SGS-Thomson Microelectronics
How tomorrow's equipment wi/I pick up the pace for digital data transmission.

5 p.m.
Paper #2.18

Finding the Teletext Niche
• Dave Webb, KSL-TV News
Teletext is here, but how can we use it?

5:30 p.m.
Paper #2.19

Using Super-Power Isolators in the Broadcast Plant
• James Stenberg, Micro Communications
How super-power isolators work, and the performance benefits they can provide.

6 p.m. Close of session

6 p.m.-7 p.m. Ham Radio Reception

• Night Owl Session: Engineer Licensing
Panel discussion cobrdinator: Chris Imlay
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20 gets )OU40. 40 inputs plus 8 subs for tracking, overdub
bing or mix down means flexibility and control without re-patching at every
step. Thanks to the flexibility of the WR-T820B,you can use the monitor sec
tion during mixdown to gain 20 extra inputs-over and above the WR-T820B's
20 input modules. So 20 really does get you 40 !

The WR-T820B'sperformance and construction quality are every bit as remark
able as its design. Premium, high-speed ICs in the gain stages give it an open
sound that does full justice to all those incoming signals. And our faders are
rated at 300,000 operations-20 times the life of a typical carbon fader. Just two
examples of RAMSASintegrity in design and component selection.

See your RAMSAdealer for a complete demo. Or contact us for further infor
mation at: 6550 Katella Ave.,Cypress, CA90630, (714) 373-7278.

Panasonic
Industrial Company
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Paper #2.20 • Bob Van Buhler, SBE
• Dane Erickson, Hammett & Edison
• Other panelists to be selected
A gloves-off look at the hot question of licensing broadcast engineers.

9 p.m. Close of session

Saturday, Oct. 7

8 a.m.
Paper #3.1

Transmission lines and waveguide
• Dane Ericksen, Hammett & Edison
Generating RF is only half the battle. You also have to get it to the antenna.

This little gray box is about to have a big effect on the way you
test your audio equipment.

No longer will you have to bother with individual tones to set
proper audio levels. With Delta's SNG-1 Stereo Noise Generator
you can make a variety of tests with true stereo noise, all at the flip
of a switch.

You'll get a much more realistic view of what your equipment
is doing. Whether you prefer white, pink, or USAS! noise spectra,
the SNG-1 provides it, in both continuous and pulsed output modes.

Say goodbye to hit or miss processor adjustments using varying
program material. The award-winning SNG-1 spans the entire frequency
range, so you'll cover the highs, the lows, and everything in between.

The external gate input permits an infinite variety of pulse
shapes and durations so you can test your equipment to the absolute

• Morning Radio Session: Radio Transmission
Session Coordinator: Wayne Woollard, KOON-AM/FM

7:30 a.m. No-host continental breakfast

8:30 a.m.
Paper #3.2

Dealing With Negative Towers
• Jerry Westberg, Westberg Consulting
Taking the negatives out of negative towers.

9 a.m.
Paper #3.3

Optimum Bandwidth for FM Transmission
• Ed Anthony, Broadcast Electronics
How wide is wide enough?

9:30 a.m.
Paper #3.4

Five- vs. Four-Pole Bandpass Filters for FM Combiners
• Bob Surette, Shively Labs
A new look at FM power combiners.
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Little Noisemaker.

SNCM

4\"L R
llALANcEo OUTPUTS

fullest. For standalone convenience simply switch to the internal
pulse mode.

With the SNG-1 you'll always get an accurate and repeatable
standard to base your measurements on. And for only $495, there's
no bigger value.

To discover how the Little Noisemaker can help you in a big
way, call or write today. And be sure to ask for your free copy of
Delta's Noise Primer, "Employ Some Noise." Delta Electronics, Inc.,
5730 General Washington
Drive, P.O. Box 11268,
Alexandria, VA 22312.
Phone: (703) 354-3350,
FAX: (703) 354-0216,
Telex: 90-1963.

The Above Standard
Industry Standard~

DELTAELECTRONICS ~ -=
®

01989 Delta Electronics.Inc.
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The Neriki Image Master™Gerilock.

That has a lot of obvious advan
tages-no expansion slots are
wasted, no added load on the power
supply, and none of the keyboard
commands that have to be used with
internal genlocks.

But the real advantages are in per
formance. The Neriki Image Master
meets NTSC broadcast standards.
Itencodes at 5 .5 mHz and delivers full
500 line resolution. Even third
generation tapes are broadcast quality.
It works with any Amiga computer
and all Amiga text, graphics, paint and
animation software. It genlocks to
any video source-studio reference,

black burst, camera, TBC, and
any suitable video tape source in any
format (including S-VHS) - and
puts out high quality composite or
R-G-B baseband video for flawless
productions. It can be used up -
or down-stream. And it gives you
simple and instant front panel controls
for Chroma Phase (coarse and
fine), Effect Key, Enable, Key Invert,
and Dissolve.

The Neriki Image Master
is RS- l70A approved and available
now-with a full one-year limited
warranty. More information is yours
for the asking, Just call or write.

NEW-If you have to meet broad
cast qual!2'.__?~~non-broadcast

11111111

P.O. Box54Plainview, New York 11803
Phone 1-800-637-4540
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• Morning Television Session: TV Transmission
Session Coc-rdinator: Ned Soseman, editor, VS magazine

7:30 a.m. Cash continental breakfast

8 a.m.
Paper #3.5

Advanced Klystrode-Equipped Transmitters
• Nat Ostroff, Comark
A status report on Klystrode tube transmitter development.

8:30 a.m.
Paper #3.6

MSDC Klystron Progress Report
• Earl McCune, Varian Associates
A status report on the multistage depressed collector klystron and its application in the field.

9 a.m.
Paper #3.7

Using Tetrodes for High-Power UHF
• Dr. Timothy Hulick, Aerodyne
A report on the application of high-power UHF tetrodes in broadcast transmlssion equipment.

9:30 a.rn.
Paper #3.8

Maintaining Solid-State VHF Transmitters
• Gaylen Evans, Harris
New high-power semiconductor transmitters require a new approach to maintenance.

10 a.m. Close of session

••••• 10 a.m.-3 p.m. - Exhibit floor open •••••
(Lunch available for purchase on convention floor)

• Afternoon Raidio Session: Radio Technology
Session Coordinator: John Battison

3 p.m.
Paper #3.9

RENGand the Cellular Telephone
• Skip Pizzi, National Public Radio
Cellular telephones offer broadcasters a whole new world of opportunities.

Multiple Amplifier Arrays

Four or :itgh: channels for YOU to easily configure as
Micropocne, Line Buffer, Distribution and Level Match
ing Arnohñees Form sum and difference networks,
Interface phone lines, Drive headphones, Make a

simple Mixer or Press Box ... just by changing jumpers.
Gains to 82dB, Low noise balanced inputs. Clean

+ 24dBm active or transformer balan::::edoutputs.

Config• ·able circuitry ... to fit your needs. AUDIO TECHNOLOGIES, INC.
328 W. Maple Ave., Horsham, PA 19044
(215) 443-0330 • FAX(215) 443-039<'.Call or v..r.t;i for free detailed brocture.
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The most
comprehensive

range of wideband
klystrons

Today's
klystron technology

available on
established
products

Emergency
tubes and circuit
assembly parts

available ex-stock
with no premium

charges

Klystron
Engineering Notes

providing application
guidance

Technical
1 assistance available

over the phone or
on-site

An established
support scheme
already servicing
more than 200
satisfied clients

This adds up to the most cost effective package
for you, the UHF TV Broadcaster.
For more information please call:

1-800-DIAL-EEV

EEV Klystrons
USA: EEV Inc, 4 Westchester Plaza, Elmsford, NY 10523 Telephone: (914) 592 6050 Telex: 6818096 Fax: 1914)682 8922

CANADA: EEV Canada Ltd, 67 Westmore Drive, Rexdale, Ontario M9V 3Y6 Telephone: (416) 745 9494 Telex: 06 989363 Fax: (416) 745 0618
UK: EEV,Freebournes Road, Witham, Essen CM8 3TS, England Telephone: (0376) 517101 Telex: 987935 Fax: (0376) 518170

Subsidiary of the General Electric Companyple of England Gf!'iJC
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3:30 p.m.
Paper #3.10

4 p.m.
Paper #3.11

4:30 p.m.
Paper #3.12

5 p.m.
Paper #3.13

Using Computers to Manipulate Audio
• John Statner, Compusonics
The demise of razor-blade editing.

Computer-Based Digital Audio
• Greg Dean, Computer Concepts
The inside track on computerized audio.

The Shape of Things to Come
• Brad Naples, New England Digital
A glimpse of the broadcast media in 1995.

Digital Signal Processing
• Richard Cabot, Audio Precision
New technology offers new ways to solve old problems.

n
nautet

n
nautel

NEW
/lHñJrPu~umm &J

NEW 5 KW SOLID STATE AM TRANSMITTER

400W

TOTALLY
SOLID STATE

• PROVEN SOLID STATE DESIGN

• 75% OVERALL EFFICIENCY

• 4 INDEPENDENT POWER BLOCKS

•BUILT-IN STANDBY EXCITER

• ON-AIR SERVICEABILITY

• NEW INDUSTRY STANDARD FOR SUPERIOR
PERFORMANCE

• 125% POSITIVE PEAK CAPABILITY TO 5.6 kW

• ZERO LOW FREQUENCY PHASE SHIFT

• THE "PERFECT" TRANSMITIER FOR AM
STEREO

MF Radio
TO 100,000W

ffiWJOJíl~LJ SERIES
Nautel Maine inc.
201 Target mdustrtaí Circle
Bangor, Maine 04401 U.S.A.n

naute

NAUTEL
<Nautical Electronic Laboratories Llmltedl
R.R. #1, rantauon. Halifax counrv,
Novascotra, canaoa BO.!3JO n

nautelPhone <902>823-2233
Telex: 019-22552

Pnone <2071947·8200
Telex: 944466

r:irrla /Ft.?\nn Ronlv r.s11rti

Plenty of music and conversation will be
on tap at an attendee reception with the
exhibitors on Thursday evening. On Fri
day, you'll be treated to lunch in the ex
hibit hall. Seminar attendees will receive
a special SBE lab coat. You'll want one of
the lab coats for use back at the station.
You only turn 25 once. And this is the

year for the Society of Broadcast En
gineers. The convention will mark the
quarter-century point for the SBE, and the
celebration may well be remembered for
the next 25 years!
The festivities start with a reception for

all members and their spouses. The infor
mal gathering will provide an opportuni
ty to renew acquaintances and catch up
on the latest news in your market. The
reception also will provide an opportuni
ty to mingle with the pioneer members of
SBE, the people who formed the society
in 1964.
After the reception, join your col

leagues, representatives from other profes
sional organizations and our guest speaker
for a formal dinner.
Following the official program, it's party

time! Help the SBEmark 25 years of serv
ice to the broadcast industry, and have a
good time, too. No anniversary party
would be complete without presents.
There will be something for everyone.
Come and see what we have to mark the
25th birthday of the SBE.The grand prize
will be a laptop computer. Winning is easy;
just visit the various booths on the con
vention floor, and be present at the party.
How can you miss?

Engineer designed
SBE knows that engineers sometimes

have limited travel budgets. That's why the
shows are always cost-effective. Special air
fares are available from Creative Travel
Consultants. You'll save a minimum of
40% off regular coach and an additional
5% off excursion fairs.Call 1-800-645-9860,
and tell the operator you're with SBE. Af
ter 5 p.m. (CDT)and on weekends, call 1-
800-645-9860.Yourboss will enjoy the sav
ings, and you'll enjoy the show.
When was the last time you got a dis

count on taxi fares from the airport to
your hotel? Well, SBE thought of that too.
Special discounts are available for mem
bers who make advance reservations. Call
1-800-221-9165before 5 p.m.
Kansas City offers something for every

one. Attend the SBE national convention
and Broadcast Engineering Conference,
and make it a family event.

Schedule continued on page 104
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Auditronics
'because they
work well and
they're so easy
to use"

'' hat'swhat I tell
colleaguesfrom other
stations when they askwhy
I prefer Auditronics con
soles."saysJon Book,
EngineeringManager.
Studio Systemsfor WOC
Kll Kin Davenport. Iowa.

"We haveabout 15 people
working the boards between our
AM and FM operations so easeof use
is very important to us.Our five
Auditronics consolesin on-air and
production let our peopleair
a highly professional prod
uct on both our program
ming and the commercials
we produce."

Call us now to
find out more about why
Jon Book buysAuditronics
consolesfor on-air and
production. toll free
800-638-0977.

3750 Old Getwell Road. Memphis. TN 38118 • 901-362-1350
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5:30 p.m.
Paper #3.14

Interfacing VHS Videocassettes for High-Quality Audio
• Wayne Woollard, C.E., KOON-AM/FM, Salinas, CA
Using consumer video equipment to solve audio problems.

6 p.m. Close of session

• Afternoon Television Session: Television Technology
Session Coordinator: Rick Lehtinen, technical editor, BE magazine

3 p.m.
Paper #3.15

Using Fiber Optics
• F. David Harris, Purdue University
Fiber-optic technology promises to revolutionize broadcasting in general, and television in par
ticular.

3:30 p.m.
Paper #3.16

New Approaches to Small-Format Video Recording
• Neil Neubert, JVC
Continued improvements in tape-recording technology offer users additional options for ENG
work.

4 p.m.
Paper #3.17

Future TV Transmission Technologies
• Rick Lehtinen, BE magazine
New digital technologies are appearing that could drastically alter the way we send signals.

4:30 p.m.
Paper #3.18

LTPV Has Arrived
• Keith Larson, FCC
The status of low-power TV, and what the commission sees for the future.

5 p.m.
Paper #3.19

Solutions for Unique TV Coverage Situations
• Thomas O'Flaherty, Andrew Corporation
Difficult coverage requirements demand a fresh approach to antenna design.

5:30 p.m.
Paper #3.20

Designing a Candelabra Tower System for a Secondary Market
• Don Borchert, O.E., WIS-TV, Madison, WI
Designing an antenna/tower structure to meet some difficult requirements.

6 p.m. Close of session

••••• 6 p.m.-9 p.m. - SBE reception/banquet with guest speaker •••••
Followed by 25th anniversary SBE party at 9 p.m.

Sunday, Oct. 8, 1989

• Morning Session: Frequency Coordination
Session Coordinator: Richard Rudman

8:30 a.m. No-host continental breakfast

9 a.m.
Paper #4.1

Frequency Coordination Update
• Gerry Dalton, KKDA-AM, Grand Prairie, TX
• Richard Rudman, KFWB-AM, Los Angeles
The latest developments on frequency coordination, and how SBE members can help the effort.

10 a.m. Close of session

• Engineering Safety Workshop
Session Coordinator: Jerry Whitaker, editorial director, BE magazine

10 a.m.
Paper #4.2

Safety in the Workplace
• Kent Kroneman, KUED-TV, Salt Lake City
Safety is more that just a good idea, it's a must for every station.

10:30 a.m.
Paper #4.3

RF Radiation Compliance
• Milford Smith, Greater Media
How to be sure your station complies with the latest guidelines on electromagnetic radiation.

11 a.m.
Paper #4.4

Transmitter Maintenance Safety
• Marvin Born, O.E., WBNS-TV, Columbus, OH
How to keep your transmitter on the air, and keep yourself alive.

11:30 a.m.
Paper #4.5

How to Handle PCBs
• Christopher Holthaus, attorney
If you have an old transmitter, you probably will have to deal with PCBs.

Noon Good-bye until next year
• John Battison, Session Chair I :r~)llJ
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Figuring out what test
signals you need to test
all the video formats you
use - that's the easy part.
What's complicated is
getting them where you
need them to go. Who
has room for two or three
different signal gener
ators for every rack of
equipment?

MAGNIknows that space
is as important to you as
function. And the new
Signal Creatorrn brings
you the best of both
worlds: all the flexibility
of a fixed- format/pro
grammable generator
in one go-anywhere
package.

Inside the unit, precision
hardware provides you

with full 10-bit digital
signal generation. Out
side Signal Creator ;"1

signals are stored on a
memory card that fits in
your wallet. Testing NTSC
equipment? Insert the
card, and a full NTSC
signal set is automatically
downloaded and stored:
just make your choice
from the display menu.
Need to switch to com
ponent signals? DI or D2?
PAL?Choose another

memory card, and the
new format is there at
you' fingertips - you
can even load Signal
Creatorn1 with custom
signals tailored to your
needs.

No duplicate instruments
or complicated program
ming: just multi-format
testing where you need it,
when you need it.

An idea that's as easy as ...

MAGNI®
MAGNI SYSTEMS.INC.
9500 SWGemini Drive
Beaverton, OR97005 CSA
(50.)) 626-8400
(800) 2.)7-5964
FAX (50.1) 626-6225
TLX 650· 276974 3MCI

1\lagni is a rcuistcrcd trademark uf i\lagni Systems.
111<.:.1\l:tgniSysrc.:ms and :,ignal Creator arc
trademarks of 1\lagniSysrc.:ms. Inc
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SMPTE to be
the season finale

By Rick Lehtinen,
TV technical editor

In the West Coast phase of its biennial
flip-flop,the Society of Motion Picture and
Television Engineers will convene its 13lst
technical conference and equipment ex
hibit in golden California. The LosAngeles
convention center will host the conclave,
slated for Oct. 21-25, just about the time
the last bat has cracked in the World Se
ries. SMPTEwill be the last of the major
league equipment exhibitions until the
NAB convention next spring.
All registrants are invited to the Wel

coming Reception at the Academy Thea
ter in Beverly Hills on Friday. Saturday
morning, SMPTE president Maurice L.
French will officially open the conference
in the convention center hall (room 217-
A). The keynote address then will be
presented by J. Phillip Sarnper, Kodak.
Stan Baron, NBC, will give the engineer
ing report. The speakers will be intro
duced by program chairman John Baptis
ta, CF!.
The honors and awards luncheon will

take place on Saturday in the convention
center's Petree Hall. The Fellows Lunch
eon is set for Monday, also in Petree Hall.
The annual banquet is planned for Tues
day evening in the Westin Bonaventure
Hotel, California Ballroom.

Equipment exhibition
As of press time, 230 companies have

reserved booth space for the equipment
exhibition, which will be set up in Yorty
Hall. Attendees may visit the exhibit area,
which will cover 79,000 square feet, dur
ing the following hours:
• Saturday, Oct. 21:

2:30 p.m. to 6 p.m.
• Sunday, Oct. 22:

10 a.m. to 6 p.m.
• Monday, Oct. 23:

9 a.m. to 7 p.m.
• Tuesday, Oct. 24:

9 a.m. to 5 p.m.

Technical program
The SMPTE technical program, which

bears the theme "Technology and Tradi
tion - Partners in Progress,' will span five
days. Program organizers have included
special presentations, scattered through
out the conference, to commemorate the
lOOth anniversary of 35mm film and the
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/Show preview/

Season finale
Now that the Winter SMPTETelevision

Conference no longer includes an equip·
ment exhibition, this fall's SMPTE will
close out the trade show season for 1989.
The next major opportunity to shop will
be NAB 1990 in Atlanta at the end of
March. Although the respite will give
manufacturers and flat-footed editors a
chance to regroup, there is a certain
nostalgia in putting away the suitcases.
This SMPTEwill be, for many, one of the
last rites of summer.

21 Saturday
October 1989

Saturday, October 21

Laboratory Technology
• Session B:
TV Production I
Equipment
• Session C:
TV Post-Production

50th anniversary of television.
Two of the sessions will be held away

from the convention center. Saturday's ar
chival session will be held at UCLA, and
Sunday's film production/presentation ses
sion will be held at USC. Shuttle service
will be provided.

SMPTE program schedule

Saturday, Oct. 21:

Morning
• Opening session

Afternoon
• Session A:
Archival (at UCLA)
• Session B:
Advanced Television I
Transmission
• Session C:
Computer Interactive Video and
Graphics

Sunday, Oct. 22:

Morning
• Session A:
Film Production
• Session B:
Advanced Television II
Transmission/Productions
• Session C:
Ancillary Services and Distribution
Systems

Afternoon
• Session A:
Film Productions/Presentation (at
USC)
• Session B:
Advanced Television Ill
Production Equipment
• Session C:
Quality Control and Measurement

Monday, Oct. 23:

Morning
• Session A:

Afternoon
• Session A:
Sound Technology I
• Session B:
TV Production II
Equipment
• Session C:
Recording

Tuesday,Oct. 24:

Morning
• Session A:
Film/Electronic Interface I
• Session B:
Encoding/Decoding for Composite
Video and Techniques for Standards
Conversion (with panel discussion)

Afternoon
• Session A:
Film/Electronic Interface II
• Session B:
Automation and Robotics
• Session C:

Wednesday, Oct. 25:

Morning
• Session A:
Digital Tutorial I
• Session B:
Television Sound Technology
Afternoon
• Session A:
Digital Tutorial II I:~~))))
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New 20 W synthesized FM transmiller

Hi-Fi quality with
VHF/FM transmitters from AEG
Radio listeners all over the world daily
receive broadcasts from VHF/FM
transmitters around the clock - hit
parades, news spots, concerts, sports
and a variety of other programmes to
their entertainment - and this of supe
rior Hi-Fi stereo quality.

Forover 60 years AEGOlympia has
been pacemaker in the development of
VHF/FM transmitter-technology. Long
s!anding experience in VHF/FM work
has lead to professional equipment
with outstanding performance. This
established know-howand experience
is to the benefit of national and com
mercial broadcasters and international
telecommunications organizations.
ThefactthatAEGOlympia hassupplied
more than 2,000 VHF/FMtransmitters
worldwide speaks for itself.

Fully solid-state modules with
inherent redundancies give the user
maintenance-free operation with mini
mum down-time. Automatic stand-by

facilities keep statíons on air around
the clock. The Radio-Data-System
(RDS)as a novel service on VHF/FMis
catered for: Supplementary informa
tion on optimum receiving conditions,
station identification and traffic infor
mation to the listener.

Consistent to the concept of VHF/
FMtransmitters AEGOlympia supplies
light and compact VHFantenna arrays
proven to withstand the most adverse
weather conditions, too. VHF/FMradio
equipment is just one of the many

Olympia.
facets of the wide scope of products
and services AEGOtympia can furnish
to broadcasters.
Pleasecontact us for detailed informa
tion on specific areas of interest.
_____ Coupon _
Pleasesend me further information of VHF/FM
transmitters:
Name: _

Company: _

Address: _

AEG Olympia Office GmbH Sickingen
strasse 20-28 D-1000 Berlin 21 · (Federal
Republic of Germany)·Telephone(30) 34 63-0 ·
Telex:181819·Telefax:(30) 34 63 24 19

AO.WAK 736E

AEG
OLYMPIA
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Audío-Iechníca
AT4462 portable mixer

By Allan J. Stokes

Portable field mixers are often lumped
into a common generic category in which
characteristics and capabilities are as
sumed to be standard across the board.
After all, how many features can you pack
into a unit before it loses its status as a tru
ly portable piece of gear? Quite a few,
based on my experiences with Audio
Technica's model AT4462.
Particularly well-suited for ENGapplica

tions, the mixer offers mono and stereo
capabilities that allow it to serve effective
ly as a remote audio section to any tape
machine. Speaking of field use, a good
way to begin this review is by looking at
physical properties and dimensions.
The mixer weighs in at four pounds, 10

ounces and measures 8 3/8" x 7 3/8" x
3 5/16''. It comes with a shoulder strap and
Stokes is president of Stokes Production Services, Hender
sonville, TN.

¡---------1---,

/Field report/

Performance at a glance

• 4 x 2 portable mixer
• Frequency response: +ldB/-3dB,
20Hz to 20kHz

• Distortion: <0.1% THD (JOOHzto
20kHz at +4dBm)

• Crosstalk: better than 65dB
• Built-in limiter
• Built-inModu-Comm communications
link

• VU metering with LED peak
indication

• Three-frequency slate/oscillator
• Powering: Internal, two 9Vdc
batteries
External, 12Vdc to 18Vdc,
either polarity
Consumption, 82mA idle,
J80mA maximum

Cordura/leatherette case. The mixer
features an aluminum housing with round
ed corners, and steel side flanges that ex
tend beyond the front-panel controls for
impact protection in this critical area. On
top of the mixer is a silk-screened block
diagram for a quick signal-path reference.
The mixer is operable with a variety of
power sources. Normally, it is powered by
two 9Vdc alkaline batteries. An optional
third battery can be used with the twin
9Vdcpower supply to provide 12Vdcphan
tom microphone power. The unit also ac
cepts external power of either polarity,
from 12Vdc to 18Vdc or from an ac
adapter.

Operating controls
The four input-level controls are located

at the left of the control panel, stacked ver
tically in two rows. At the center of the

0 SWITCH

0 INTERNAL LEVEL
CONTROL

H EXTERNAL LEVEL
CONTROL

{>-
AMPLIFIERS,
BUFFERS AND
LED DRIVERS

Figure l. A close examination of this block diagram reveals only some of the versatility provided by the mixer.
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MORE THAN CABINETS,
WE OFFER SOLUTIONS.
Everything in consoles
and racks for the video
professional.
We've been designing and

building high quality video
consoles and racks for over 35
years. So we know the ropes.
This experience can save you
considerable time and money.

Preassembled, modular
units make it easy.
You can choose from hun

dreds of video consoles,
cabinets, racks, desks,
EMl/RFI enclosures, and ac
cessories in
a wide range
of hi-tech
colors and
styles.

Our
consoles
and racks
are modular
for future
expansion and
everything is
preassembled
for quick,
easy set up.

Modular design
provides flexibility.

Free design assistance.
If you like, our team of pro

fessional designers can help
you design your own custom
system.
They'll work with you so

you'll get maximum
aesthetics, ergonomics, effi
ciency, durability, and
economy.

Quality you can
count on.

When you
choose Stantron
video consoles
and racks you're
choosing the
highest quality.
Our years of

experience assures
you the very best solution
whether it's simply a
VTR/VCR rack or an entire
room of custom consoles.

• ......__...,e"·

A full range of power panels and
strips.

Get all the facts.
Fill out the coupon or

Reader Reply Card. Or, just
give us a call. We'll rush you
our new Preplanner and Video
Catalog.

Professiona1design assistance.

Direct your inquires to:
Stantron
Marketing Manager
6900-6918 Beck Ave.
No. Hollywood, CA 91605
Phone: (818) 841-1825 Fax: (818) 841-8892
--------···································--········---·-----··-----······································--·····1••·--·········
Console and Rack Preplanner
and Video Catalog!
Please rush me your Preplanner and Catalog.

Name -----------------~Title _
Company
Address _
City
Phone ~

State Zip

BE/9-89

www.americanradiohistory.com

www.americanradiohistory.com


panel lie twin VU meters, a meter lamp,
battery check switch, built-in slate míe and
adjacent control, Lev-Alert and limit con
trols, a selector switch for a built-in
oscillator and an LED power indicator.
Two-color LEDs also are located in this
section to indicate audio peaks, switching
from red to green when the limiter is
switched in.
To the right are the master and

headphone-level controls and twin toggle
switches controlling a unique feature
called Modu-Comm.
Of the four input channels, two are con

tinuously pannable mono varieties, and
two are individually adjustable stereo in
puts. These inputs can be used to handle
stereo micing, paired microphones or an
external tape source. Each of the XLR
type channel inputs is switchable to accept
either míe or line-level signals. When the
switch is in the line position, phantom
power cannot be used with that channel.
Another back-panel switch, located next

to each input, reduces incoming signals by
20dB. The pad works in both line or míe
modes. When switched in, this attenuator
decreases overload distortion potentials to
an ideal point for close micing situations
or for mixing high-level line signals. From

..~...••....___,.

my experience, full gain is perfect for nor
mal line levels and distant micing. To
reduce ambient low-frequency noise (such
as handling noise), each input also features
a selectable low-cut filter that operates at
6dB per octave with a -3dB point of
150Hz.
Both left and right outputs are trans

former-coupled balanced. The output
levels can be switch-selected to either míe
or line levels. An output mode switch lets
you convert the stereo outputs to dual
mono. In the mono mode, the unit is
capable of mixing six inputs, with the sum
mation of the signal being available at
either output.

Operational considerations
It's usually hard to achieve a nice, wide

audio depth of field for stereo satellite
remotes without carting out some hefty
gear. The versatility offered by the mix
er's mono/stereo input combinations
make the task easier. If you choose to use
a few ambient microphones to build a
stereo image, you have total control over
them at your fingertips. The raw stereo
output bus is available on the back panel.
This versatility also comes in handy if

you need to produce a 2-channel mix for

Betacam or M-11,and you have post-pro
duction demands to keep in mind. I've also
used it as a 6x2 mono mixer, as shown
in Figure l. This is particularly useful in
situations that require several inputs and
a location mix feeding down to a tape
machine. Few assignments follow your
original game plan, so the flexibility to
switch back and forth according to your
needs is extremely handy.

Automatic level control
The mixer's Lev-Alert feature will be ap

preciated by operators who, like me, fre
quently find themselves on an ENGassign
ment where they are not only in charge
of the mixer, but also have to handle a
camera and a thousand other details. The
circuits control the audio levels auto
matically, thereby freeing you for other
duties. Once the Lev-Alert is activated, an
adjustable signal will sound in your head
phones if the levels reach a point of
overmodulation.
The built-in limiter works in two modes:

sync and sep. An overmodulated signal on
either channel will activate limiting on
both channels in sync mode, and the sep
mode applies two discrete limiters (one per
channel) to the left and right outputs. This

A Memo to C.E:s About Audio Switchers
Anyone who has

researched the routing
switcher market has uncov
ered "The Problem": Audio
switchers are small or they are
large, but they aren't mid-size.
And even when they are small,
the price is still large-to cover
the upgrade path that's always
built in.

360 Systems has a solution.
We invite you to compare our
new AM-16 Series with any
thing else on the market. Here
are just a few of our features:

• Balanced inputs and outputs
•Mono, stereo or multi-level
• Expandable matrix
• Gain adjustment on each
input

•Non-volatile program
storage

•Multi-station remote control
via EIA-422/485 or MIDI

• Redundant power supply
• Large, clean LEDdisplays
• Exceptional audio
performance

360 Systems' new audio
switchers start at only 81195
for a 16x 16matrix. And that
includes everything. Callus for
complete information on the
industry's new price perfor
mance leader.

18740 Oxnard Street
Tarzana, California 91356
Phone(818)342-3127
Fax(818)342-4372

MADE IN U.SA
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NY.

t\1anufccturer'sSuggested
List ::irice

$5280.
Dealer Inquiries

Welcome

2 CCD Color Camera .
EDP-1 OFwith Fuji non 13X Lens •

• High Resolution - :550 Lines
•High Quality CCD's '768 HAD" Interline
Transfer Features Sony's lnnov ative 'Double
P-Well" Design Assurinj Re-juced Noise,
Reduced Smear and E:::celle1t :::iertormance
Even in Extreme Lightirg Condiions

• 25 Lux Minimum lllurrmaticn
•High Speed Electr:rnic Shutter -
6 Positions Up To 1/2000th Second G;ves You
Blur-free Images of Even Fast tvoving Objects.
The Perteet Camera for Sports, Manufactur
ing, Research or any Action Analysis Application. •

• Interfaces With Mcst VCR's-4 Position
VCR Selection Switch t-andes, 3/4", S-VHS •
and Industrial and Com umer Halt-Inch Portables. •

• Y/C Out
System includes:
Camera Head, Camera Adaptor, 1/5" Viewfinder,
Stereo Mic, and Fujinon A13:<1 O ~.ervo Zoom Lens :

• •
-

Incredible DVW
Special Price

*while quantities last!
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Figure 2. Themixer can be configured in three basic configurations: 4 x 2 (shown here}, 6 x
1 or 4 x 1 with 2-way intercom.

is especially useful if the two outputs are
handling unrelated source material.
Although a cue function is common in

broadcast consoles, it is not often availa
ble in small portable mixers. The AT4462
provides a cue feature, which I often use
to spot-check the cues for multiple an
nouncers or tape roll-ins. Turning any
input-channel control fully counter
clockwise activates a prefader cue and
disconnects that channel from the mix
bus. The cue mix is available only at the
headphone output.
Pressing the slate button on the front

panel activates a ls tone. After the tone,
the built-in omnidirectional electret con
denser microphone becomes live for track
and cuing announcements. The internal
microphone is good enough to be used in
a pinch as a broadcast backup mic. The
slate tone/oscillator provides three dif
ferent frequencies, selectable from the
front panel. The tones can be activated in
a continuous mode for tests or line
identification.
Another helpful feature on the AT4462

is Mcdu-Comm, as shown in Figure 2. To
put it simply, Modu-Cornm permits pro
gram audio from the mixer output to be
sent down the incoming microphone line
and be monitored at the mic via a
decoding accessory. These program audio
signals are independent of the micro
phone gain, and they do not interfere with
the mic's performance.
I've found the feature to be convenient,

especially on larger productions where I
have a separate boom operator with a
fishpole or a boom mic. With the single
cable used by the boom man feeding the
mic signal back to me, I can feed program
material back up the line so he can hear
what's going on through the headset. With
the headset, you essentially have an in
tercom that lets you give direction or

--+--- Circle (66) on Reply Card

allows the boom operator to hear the
results of various mic placements.
The feature also is useful when the on

camera talent is wearing a lapel mic. In
this instance, you can feed the signal back
up the talent's mic line and into an ear
piece. Now, the talent can hear himself or
other program material, and you can talk
back to provide on-air cues.
The mixer has the capability to become

part of an easily expandable system. Multi
ple AT4462s can be interconnected with
a single cable simply by using the 1/.i-inch
stereo bus in and bus out jacks provided.
Output of the bus out jack is a premaster
mix of all input signals, while the bus in
jack is probably most useful as an addi
tional unbalanced stereo input.
I found that the Audio-TechnicaAT4462

has the versatility to be used in seeming
ly countless applications. Yet, it is simple
to use, lightweight and portable, and it's
built to take the punishment remote gear
always receives.

Editor's note: The field report is an exclusive BE feature
for broadcasters.Each report is prepared by the staff of a
broadcast station, production facility or consulting firm.
In essence, these reports are prepared by the industry

and for the industry.Manufacturer'ssupport is limitedto pro
viding loan equipment and to aiding the author if support
is requested in some area.
It is the responsibility of Broadcast Engineering to

publish the resultsof any piece tested,positiveor negative.
No report should be considered an endorsementor disap
proval by Broadcast Engineering magazine. I:r:::)))))

World's First Universal
Camera Adapter and

Control Unit for
ENG/EFP Color Cameras

$2,995
Expands and Enhances Versatility
for SNG/ENG/EFP Applications

• The CAMPLEXCP-201
CAMERA ADAPTER and
CONTROL UNIT extends
camera range up to 5000' on
a single coax without bulky,
expensive multi-core and
triax cables. No more need
to tie cumbersome multiple
video and audio cables
together. Forget siamese
cable - all you need is a
single, inexpensive coax
cable. ---
• CAMPLEX CP-201CONTROL UNIT is counter top
or rack mountable and produces and processes
necessary SEND/RECEIVE signals from the control
location.
•The 1'/• lb. CAMPLEX CP-201CAMERA
ADAPTER connects to camera via standard 14 pin
multiconductor VCR cable or standard BNC
connections and clips to operators belt.

• Delivers multi-purpose, bi-directional video and
audio signals via a single coax cable for short
and long range distances.

• Set up time & labor is reduced significantly
because of the elimination of problems
associated with expensive tríax, multi-core and
multiple video and audio cables.
• Adaptable to any camera having BNC 75 ohm
connections for Video out and Genlock; or to
any camera configured to interface with a
standard 14 pin VCR connection.
Product Functions:
1. Genlock (black burst feed to camera)
2. Camera Video
J. Universal Intercom (2 or 4 wire)
4. Call/Tally Function (to camera)
5. Mic./Line Audio (standard mic. or line level in.)
6. Aux. Audio Return/IFB (from production)
7. Remote Power (power sent down coax to

operate Camera Adapter only up to 1000 feet)
Overall System Video Performance:

Frequency Response - 30Hz - 4.2MHz + t : 1db
Differential Gain - +I- 2%

• Differential Phase - +I- 2 degrees
• Signal to Noise Ratio - Better than 55 db

© 1989
Concept W Systems Inc.
3302W. 6th Ave.
Emporia, KS 66801 USA
Phone 316-342·7743
Fax 316·342·7405

See us at Booth 329 SBE Kansas City
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Choose your candidate
carefully

___ _.,,,.

By Bob Van Buhler

E1even candidates will vie for six seats
on the SBE Board of Directors at a time
dubbed a "crossroads" for the society. The
membership will vote on these candidates
this month. Results will be announced at
the SBE national convention.
• Philip A. Aaland of Tucson, AZ, is seek
ing a second term as director. He is a past
chairman and secretary of Chapter 32, and
chief engineer at KGUN-TV.Aaland is an
SSE-certified professional broadcast en
gineer, a member oí SMPTEand NARTE
certified (first-class).
Aaland thinks the SBE should empha

size training and education. He says that
getting broadcast courses into local col
leges is important to an engineer's profes
sional development. Aaland also is a
strong proponent of a national frequency
coordination database.
• Fred Baumgartner has been involved in
broadcast engineering since 1971.He was
an instructor of vocational electronics and
has served as a contract engineer for sta
tions in the Wisconsin area. He also was
manager of technical operations for
KWON-TVand KHOW-AMin Denver. He
currently is director of engineering for All
Pro Broadcasting.
Baumgartner has held all chapter offices

for Chapters 24 and 48 and is active in the
SBE chapter-of-the-air (No. 73). He sees a
need for emphasizing the development
and promotion of policies, ranging from
rules restricting work to supporting tech
nical standards. Baumgartner also empha
sizes the importance of expanding training
and certification.
• Terrence M. Baun, Milwaukee, is seek
ing re-election to the board. He has served
as chairman, vice chairman and secretary
of the Milwaukee chapter, and is complet
ing a term on the national board.
Baun is a principal of Criterion Broad

cast Services in Milwaukee, with more
than 20 years of experience. He is certi
fied as a professional broadcast engineer,
and has been recertified twice as senior
broadcast engineer.
Baun stresses the need for good com

munications with the membership. He ad
vocates that board members and officers

Van Buhler is manager of engineering at KNIX-AM/FM.
Phoenix.
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visit each local chapter, and views the hir
ing of a full-time executive director as a
high priority.
• Dennis E. Behr also seeks election to
the board. He is a master chief petty offi
cer in the Naval aviation reserve, and chief
engineer of the Wisconsin public TV
telecommunications operations center.
Behr is a 2-term chairman of Chapter 24.

He also has served as chapter vice
chairman and treasurer. Behr's stated pri
orities for the SBEare in the following or
der: education, certification, a full-time
executive director and expanding mem
bership. He places a high priority on lo
cal chapter involvement in the SBE's
education program.
• Stephen K. Bramham of Smyrna, GA,
joins the list of candidates by membership
petition. He currently is an audio engineer
with Turner Broadcasting System, as
signed to the CNNand HNNnetworks. He
previously served as engineering supervi
sor for WXIA-TV in Atlanta, and has
worked with AFRTS in Taiwan and Viet
nam. Bramham is a member of SBE,
SMPTE and NARTE.
His goals for the SBE include increas

ing participation and acceptance of the
SBE certification program, and placing
more emphasis on HDTY,digital audio and
fiber optics. He seeks to promote better
understanding between SBE and SMPTE,
AES and IEEE. Bramham also is an advo
cate of pre-emptory legislation to prevent
state and local licensing of broadcast en
gineers.
• Dane E. Ericksen, senior staff engineer
with Hammett & Edison Consultants, San
Francisco, is another of the board's incum
bents seeking re-election. Ericksen, for
merly an FCCfield engineer, places a high
priority on regulatory matters and the fil
ing of comments on FCCproceedings. He
made significant contributions in this area
over the last two years. Ericksen also was
a dominant figure in the SBE's investiga
tion and policy formulation on profession
al licensing of broadcast engineers.
Ericksen has an intriguing goal for SBE:

to seek amendment of the Communica
tions Act requiring that at least one FCC
commissioner have an engineering back
ground. As proof of that background, he
would advocate certification as a senior

broadcast engineer or equivalent by a
major engineering society, or the commis
sioner's registration as a professional en
gineer.
• Joe Snelson of Fairway, KS, seeks elec
tion to the board. Snelson is a certified
senior TV broadcast engineer and has
served in various engineering manage
ment capacities since 1970. For the past
six years, Snelson has been director of en
gineering for KCTV.:rvin Kansas City,MO.
Snelson's priorities include continuing to

fulfill the purposes set forth in the by-laws
and encouraging the active participation
of each member in local chapter meetings.
Snelson also places a priority on seeking
a full-time paid executive director and the
regular publication of the "SBE Signal:'
• Tom Weems of Simi Valley, CA, has
served two terms on the board of direc
tors and is seeking re-election. Weems is
certified as a senior TV broadcast en
gineer and has served on several nation
al SBE committees, including the nom
inating committee, chapter awards and
SMPTE-SBE liaison.
Weems is an advocate of open govern

ment for the SBE, with more decision
making by the board of directors and less
by the executive committee. Weems has
been a longtime advocate of greater open
ness in the financial affairs of the society,
including complete financial reporting to
the membership. His priorities include the
establishment of a formal finance com
mittee.
• Larry White of Tulsa, OK, also is an in
cumbent seeking re-election. White is
director of engineering for KVOO-AM/FM,
and has served at the local level as
secretary-treasurer of Chapter 56.
White seeks greater visibility of the na

tional SBEat the local level. He thinks this
will make the society a more effective
force within the industry. White sees
providing chapter support as a key unify
ing element vital to the success of national
efforts. He identifies the SBE's greatest as
sets as the certification program and the
national convention, and urges members
to support these efforts.
• Charles W.Kelly,Jr., a former board and
executive committee member, seeks to re
turn as a director. Kelly is director of in-

Continued on page 133

www.americanradiohistory.com

www.americanradiohistory.com


INTRODUCING
YOUR NEW MASTER CONTROL

SUPERVISOR

Wrong operator decisions can cause downtime. And what could be worse than dead
air. Meet the Moseley PC-based MRC 2 Remote Control System. It automatically
assumes command in crisis situations and supervises your day-to-day operations.

MRC2
Intelligent- Customer pre-programmed responses auto
matically take charge in crisis situations, eliminating operator
error and guesswork.

Accurate- The MRC 2 achieves greater facility manage
ment through fast and accurate real-time control of all desired
parameters.

Diverse- The MRC 2 is a true building block system.
Remote terminals, control terminals and display options can
be configured to your facility's specific requirements.

Accessible- 24-hour dial-up access is available over
the public telephone network via the PC and modem.

Diagnostic- The historical data generated from the system
is automatically stored for reporting and trend analysis purposes.

*Thanks to KCCO for use of their master page
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Relax- Let the Moseley MRC 2 take charge!

Moseley
Associates
Incorporated

111 Castihan Drive
Santa Barbara. CA
93117·3093

a
Flow General
Company

Phone 805 968 9621
Telex 658448
FAX: 805 685 9638
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Radio:
the roots of
broadcasting
By Jerry Whitaker,
editorial director

AM radio, the grandfather of the broadcast industry,
has reshaped our view of the world and of ourselves.

''Just a minute! Somethings happening!
Ladies and gentlemen, this is terrific. The
end of the thing is beginning to flake off!
The top is beginning to rotate like a screw!
The thing must be metal!
...This is the most terrifying thing I have
ever witnessed! Wait a minute. Someone
is crawling out of the hollow top. Some
one or...something. I can see peering out
of that black two luminous disks...are they
eyes?It might be a face. It might be .... "

With that, Orson Welles and his Mercu
ry Theater players unleashed the "War of
the Worlds" on Halloween Eve of 1938.
The play, only an hour long, caused peo
ple to dash hysterically into the streets,
flock to churches to pray, or fatalistically
face death at the hands of Martian in
vaders. From the CBS Radio Studio One
in New York, Welles demonstrated, con
vincingly and disturbingly, the power of
radio.
Since 1887, when Heinrich Hertz first

sent and received radio waves, to the pres
ent, an amazing amount of progress has
been made by radio and TV engineers and
scientists. We take for granted today what
was considered science fiction just a de
cade or two ago. The route from the primi
tive spark-gap transmitters to the present
state-of-the-art has been charted by the pi
oneering efforts of many.
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Broadcasting (along with telephone
technology) has linked the world more
closely than the early pioneers of the art
could have imagined. Eighty years have
passed since Charles D. (Doc) Herrold
founded a voice station (as it then was
known) at San Jose, CA.Developments be
tween then and now have been marked
by many inspired breakthroughs and
many years of plain hard work.

In the beginning
In 1895, when Guglielmo Marconi was

21, he and his brother Alfonso first trans
mitted radio signals across the hills behind
their home in Bologna, Italy. Unable to in
terest the Italian government in his inven
tion, Marconi took his crude transmitter
and receiver to England, where the Brit
ish navy quickly realized the maritime
potential of radio. Within two years, the
Marconi Wireless Telegraph Company bad
been founded.
The invention of the vacuum tube diode

by J. Ambrose Fleming in 1904 and the
triode vacuum tube amplifier by Lee
DeForest in 1906 launched broadcasting
as we know it. Early experimental stations
took this new technology and began de
veloping their own tubes using in-house
capabilities, including glass-blowing. As
the young electronics industry began to
grow, vacuum tubes were produced in
great quantity and standardized (to a
point), making it possible to share new de-

velopments and applications.
It is difficult to answer the question,

"Who was the first broadcaster?" Much de
pends on what is defined as broadcasting.
When it comes to AM radio, the grand
father of the broadcast industry, five sta
tions established a rich tradition of broad
casting firsts:
• KDKA, Pittsburgh. Dr. Frank Conrad
conducted the experimental work that led
to the establishment of KDKA, which
made its formal debut on Nov. 2, 1920.
Conrad was apparently the first to use the
term "broadcast" to describe a radio
service.
• WWJ, Detroit. The birthplace of broad
casting at WWJ was the Detroit News.The
station signed on the air on Aug. 20, 1920.
It was the first station to be operated by
a newspaper, and the first commercial sta
tion to broadcast regularly scheduled daily
programs.
• KCBS, San Jose, CA. Doc Herrold's sta
tion at San Jose (which eventually became
KCBS, San Francisco), began as an ex
perimental operation with the first docu
mented transmissions occurring in 1909.
It is said of Herrold that he conceived the
idea of broadcasting information and en
tertainment programs to the public.
• WHA, Madison, WI. 9XM-WHA a
chieved its first successful transmission of
voice and music in 1917 from the Univer
sity of Wisconsin campus in Madison. Pi
oneers in the establishment of the station
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The standards converter with the
Smoothest moving image

of any system.
OKl's Digital Television Standards Converter Model

LT2000 achieves True Motion Continuity. Next Genera
tion Technology has produced the "Motion Vector
System" (MVS™), making possible the first portable
standards converter to eliminate motion
discontinuity, or jerkiness, that occurs
with high-speed camera panning and
fast-action video program material.
Other standards converters, using the
now antiquated 2-and 4-field inter
polation systems, fail to reduce motion
discontinuity, and as a result are un
acceptable for the professional market.

MVS™ divides each field of video
into pixel sections for motion vector
detection and measurement, using the
Interactive Gradient Method (IGM).
!GM, the most advanced method ever

Head Office:
Overseas Marketing & Sales
10-3, Shibaura 4-chome.
Minato·ku.Tokyo 108,Japan
Tel: (03) 454-2111
Fax: (0:3)452-5214
Telex: J22627
Cable: OKIDENKITOKYO

London Office
Ground Floor North 3,
Shortlands, Hammersmith
International Centre,
LondonW6. U.K.
Tel: (01) 741-2324
Fax: (01) 741-4122
Telex: 927029OKIDENG

developed for precise and finite motion detection, allows
the LT 2000 to produce the smoothest moving image of
any system available. MVSTMaccomplishes this without
the resolution loss common on other high-end standards

converters. The displayed video picture
is not only free from conversion artifacts,
but also without interpolation resolution
loss. The end result. .a clean, sharp
picture with True Motion Continuity!

Witr the LT2000, your only problem
is telling the output from the input!
º IGM is a ~evelopment of Kokusru Denshin Denwa Co .. Ltd.

1V STANDARDS CONVERTER----... •....•....•....-~,,_- - -- -- -- - - . -- - -- -- --.- - .- - - - - -l..ILUUUIJL
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Local OKI Distributor OKISAECOINTERNATIONAL
1122EastChevyChase Drive,
Glendale,CA 91205,
U.S.A.
Tel: (213) 245-7708
Fax: (818) 241-2691

ALEX L. CLARK LTO.
30 Dorchester Avenue
Toronto,OntarioM8Z4W6,
Canada
Tel: (416) 255-8594
Fax: (416) 255-9260

Oki Electric Industry Co., Ltd.
Tokyo, Japan

I I I I I
www.americanradiohistory.com

www.americanradiohistory.com


Ku-Band Special Applipation
TWT Amptifier
Systems

II
··'
•.

Tested, tried and proven by d9mmunications experts worldwide, MCL.SKu-Band
Special ApplicatiQn TWT Amplifier Systems meet-and exceed-industry
requirements for ~eliable performance under all conditions. Advanced technical
design and superior mechanical layout allow MCL equipment to operate effectively
even in the most extreme cases: interference (EMl-radiation/RFl-susceptibility),
electrical (power source), mechanical stress, environmental (temperature/
humidity), generat maintenance and transportable applications.
MCL offers a wide range of Ku-Band Special Application lWT Amplifier Systems
designed specifically for the transportable satellite communications (video, voice
and data) market. For those who require hub-mounting or portable equipment,
MCL has deliverable switch-mode power supplies and a new range of special
configuration 1:1 redundant and VPC TWTAmplifiers utijizing these power
supplies. Output powers range up to 500Watts for a phase combined unit.
MCL is the leading manufacturer of high-quality, competitively priced amplifiers,
all of which are noted and proven for unsurpassedperformance.
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Sarnoff: the visionar} j
The "broadcasters" of the 1920sano J?

ly '30s were experimenters, not busine.s
people. Some businesses did, however,
spring from the makeshift laboratories of
the early scientists. David Sarnoff, gener
al manager of RCA,was quick to capital
ize on the new medium.
Sarnoff was a powerful figure in the de

velopment of radio broadcasting in the
1920s and '30s, and a key mover in the
development of television from its begin
ning in the late 1920s through maturity
in the 'SOsand beyond. Sarnoff was born
in Russia in 1891,and came to the United
States at the age of nine. After complet
ing his schooling, Sarnoff secured a job as
a telegraph operator with the Marconi
Wireless Company and quickly proceed
ed to make a name for himself. In 1912,
at the age of 21, he intercepted the first
distress signals from the doomed ship "Ti
tanic," Sarnoff stayed at his post for 72
straight hours to keep the world apprised
of the rescue attempts and to broadcast

A portion of the WLW power amplifier tank
circuit partially assembled. The SOOkW
transmitter used three such units.

the names of survivors. When the disaster
was over, Sarnoff was a household word.
Four years later, Sarnoff was a contracts

manager at the Marconi Company. He
sent a memo to his boss suggesting the use
of radio for entertainment:
"I have in mind a plan of development

which would make radio a household util
ity in the same sense as the piano or
phonograph .... The receiver can be de
signed in the form of a simple 'Radio Mu
sic Box'...(which) can be placed in the par
lor or living room."
Sarnoff's marketing vision and appetite

for hard work led him in 1919 to join the
Radio Corporation of America (RCA)as
general manager. RCA was created by
General Electric when the American Mar-
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Toget a bigger slice of your video
patching business, we borrowed

an idea from the experts.

Quick delivery.
Whether it'sa pepperoni pizza or a patchbay,
nobody likeswaiting for deliveries. And when
you order video products from ADC
Telecommunications, you don't have to. Because
unlike other manufacturers, we sell through a
nationwide network of ~ video dístríbu-

...-.1\l tors. So instead of
waiting weeks for
delivery from a

factory a thousand miles
away,you simply call the

ADC distributor in your area.
We offer toppings the others can't match, too.
Our video jacks come in gold or nickel finish,
terminating or non-terminating and phase
compensated as well.
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But you don't have to order an extra-large with
everything to get fast delivery.We'll gtve you the
same service even ifyou just need a few patch
cords. Because we know ifwe offer a broad
range of quality products at fair prices, and
deliver them faster than the competition, we'll
get a bigger slice of your business.
We call it the "Domino Theory"
For the name of your local ADC stocking
distributor, call 1-800-255-3891, extension
3126 east of the Mississippi or 3119west
of the Mississippi.

l!!e~~~"~~
4900 West 78th Street. Minneapolis. MN 5S43S
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coni Company was returned to private
control by the U.S. government following
wartime operations. RCA's function was
principally to handle the nation's overseas
communications. RCA later became a
stand-alone company, independent of GE.
Because he had been awarded the rank
of Brigadier General, Sarnoff was best
known at RCA in the years following
World War II as "The General."

was the construction of a huge radio trans
mitting station at Rocky Point, NY The fa
cility, completed in 1921, was hailed by
President Harding as a milestone in wire
less progress. In fact, Harding put the sta
tion into operation by throwing a switch
that had been rigged up at the White
House. Wireless stations around the globe
had been alerted to tune in for a con
gratulatory statement by the president.
For a decade, Radio Central, as it was

known, was the only means of direct com
munication with Europe. lt was also the

Radio Central
Sarnoff's and RCA's first major project

For AM, FM. SCA
and TV modulation monitors.

WHEN ACCURACY COUNTS ... COUNT ON...

~IBELARl:..,.:;,= ELECTRONICS LABORATORY, INC.

Call (215) 687-5550 or write for more
information on Belar AM, FM, Stereo,
SCA and TV monitors.

LANCASTER AVE. AT DORSET DEVON. PA 19333
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Camera cable information from the
company that knows best ...Mohawk!
Mohawk offers superior broadcast camera cable and a tree,

newly expanded camera cable and connectors information kit!
If the job demands flawless broadcast transmission, order the best cable-Mohawk. Count

on Mohawk's quick response to assembly orders and repairs to save you precious time.
Our expanded product line features:

<Ultra-flex VTR cable assemblies for Hitachi, lkegami, Panasonic,
Sony and others

• Slimline studio camera cables
•Waterproof, high strength
three-piece connector design

• Customized lengths
Mohawk's entire team of

engineers, technicians, and sales
and service professionals are
committed to providing product
and service excellence. Our strict
performance standards exceed even
industry requirements.

Get your information from the
reliable source! Mohawk's new
edition of the TV camera cable and
connectors information kit is available
free. Just call or write Mohawk today!

Wire and Cable Corporation
9 Mohawk Drive • Leominster, MA 01453 • (508) 537-9961
Toll free: 1-800-422-9961 • In MA: 1-800-642-9961
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Three plate transformers, a rectifier filter reactor
and a modulation reactor were placed outside
the WLW transmitter building. A protective fence
was installed shortly after this photograph was
taken in 1934.

The WLW 500/?W transmitter building as viewed
from the front entrance. The 50/?W exciter can
be seen on the left. with the 500/iW amplifier
modulator in the background. The audio control
room is situated at the right. Circa 1934.

"hopping off" point for messages transmit
ted by RCAto Central and South America.
The Rocky Point site was not only fa

mous for its role in communications, but
also for the pioneers of the radio age who
regularly visited there. The guest book
lists such men as Guglielmo Marconi, Lee
DeForest, Charles Steinmetz, Nikola Tes
la, David Sarnoff and many others. Radio
Central was a milestone in transatlantic
communications.
There were originally two antenna

structures at the Rocky Point site, each
with six 410-foot towers. The towers
stretched over a 3-mile area on the east
ern end of Long Island.
The facility long outlived its usefulness.

RCAdemolished one group of six towers
in the 1950s; five more were destroyed in
early 1960. The last tower of the once
mighty Radio Central was taken down on
Dec. 13, 1977.

WLW:The nation's station
Radio station WLW has a history as

colorful and varied as any in the United
States. It is unique in that it was the only
station ever granted authority to broadcast
with 500kW.
The station began with 20W of power,

as a hobby of Powel Crosley Jr. The first
license for WLW was granted by the
Department of Commerce in 1922. Cros-
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One class beyond. More and even
tungsten light. Sachtler Reporter 650H.

The new dimension in lighting.
Reporter1250,2700, 100H,250H,
300H, 650H; Production 5750, 12000.
Sachtler's new product line brings inno
vation in lighting. Built with worldwide
known Sachtler quality.
The Sachtler Reporter 650H is setting
new standards for 600-1000 watt tung
sten lights. It achieves 3200 lux in spot
setting (at a distance of 16.4 feet/5 m)
and distribution remains extraordinarily
even for the whole focusing range (1:6).
The lightweight, compact housing holds
a 4-inch reflector with an integrated filter
slot and barn doors.
The Reporter 650H set comes complete
with three lamps; bulbs for 650 W, 500 W,
and 300 W for the utmost creative
flexibility in illumination; all in one case,
including accessories.
The Reporter 650H set as if you had
3 kW.
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sachtlen
corporation of america

55, North Main Street
Freeport, N.Y. 11520
Phone (516)867-4900
Telex 140107 sac frpt
Fax (516)623-68 44

California office:
3316West Victory Blvd.
Burbank,"CA 91505
Phone (818)845-4446
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ley was authorized to broadcast on a
wavelength of 360 meters with a power
of SOW, three evenings a week.

Growth of the station was continuous.
lt operated at various frequencies and
power levels until, in 1927, WLW was as
signed to 700kHz at 50kW and remained
there. Operation at 50kW commenced on
Oct. 4. 1928. The transmitter was located
in Mason, OH, but the station could be
heard as far away as Jacksonville, FL, and
Washington. DC.
The superpower era of WLW began in

1934. The contract for construction of the
enormous transmitter was awarded to
RCA in February 1933. Tests on the unit
began on Jan. 15, 1934. The cost of the
transmitter and associated equipment was
approximately $400,000 - not much to
day. but a staggering sum in the middle
of the Great Depression.
At 9:02 p.m. on May 2, programming

was commenced with full 500kW of pow
er. The superpower operation was
designed to be experimental, but Crosley
managed to renew the license every six
months until 1939. The call sign W8XO oc
casionally was used during test periods,
but the regular call sign of WLW was used
for programming.
"Immense" is the only way to describe

the WLW facility. The antenna reached a
height (including the flagpole at the top)
of 831 feet. The antenna rested on a sin
gle ceramic insulator that supported the
combined force of 135 tons of steel and
400 tons exerted by the guys. The tower
was guyed with eight 1 7/8-inch cables an
chored 375 feet from the base of the
antenna.

Another view of the WLW transmitter and
control console as it appeared in 1934.Full-time
operation of the monster 500kW system began
on May 2. 1934.

The main antenna was augmented by
a directional tower designed to protect
CFRB,Toronto, when the station was us
ing 500kW at night. The directional sys
tem was unique in that it was the first
designed to achieve both horizontal direc
tivity and vertical-angle suppression.
A spray pond in front of the building

provided cooling for the system, moving
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The RF transmission line to the antenna was 775 feet long. The outer tube had an inside diame
ter of 9. 78 inches, and the inner tube had a diameter of 1 7/8 inches. The surge impedance of
the line was JOOíl.

512 gallons of water per minute. Through
a heat exchanger, the water then cooled
200 gallons of distilled water in a closed
system that cooled the transmitting tubes.
The transmitter consumed an entire

building. Modulation transformers weigh
ing 37,000 pounds each were installed in
the basement. Three plate transformers,
a rectifier filter reactor and a modulation
reactor were installed outside the build
ing. The "exciter" for the transmitter pro
duced 50kW of RF power! A motor
generator was used to provide 125Vdcfor
control circuits.
The station had its own power substa

tion. While operating at 500kW, the trans
mitter consumed 15,450,000kWh per year.
The facility was equipped with a complete
machine shop because station personnel
had to build much of the ancillary hard
ware needed. Equipment included gas, arc
and spot welders, a metal lathe, milling
machine, engraving machine, sander, drill
press, metal brake, table saw and other
equipment. A wide variety of electrical
components were also on hand.
WLWoperated at 500kW until March 1,

1939, when the FCC ordered the station
to reduce power to 50kW. The station
returned to superpower operation a few
times during World War II for government
research. However, the days when WLW
could boast to being "the nation's station"
were in the past.

The FCCenters the picture
As broadcasting began to develop, it be

came obvious to lawmakers that some
type of regulation was needed to provide
for orderly use of the airwaves. To fill this
need, the Federal Communications Com
mission was formed in 1934, the result of
the Communications Act of the same year.
The commission, now observing its 55th
year, was established officially on June 19,

1934, when President Franklin Roosevelt
signed the enabling legislation. During the
first year of its life, some of the commis
sion's noteworthy actions were to:
• Deny the first broadcast license (KGIX,
Las Vegas) for failure to complete its con
struction as required.

WLW was equipped with a well-stocked ma
chine shop. Station personnel constructed the
majority of the ancillary equipment needed at
the station.

• Require current ownership information
from broadcast stations.
• Hold hearings on non-profit education
broadcasting allocations.
• Survey allocations for clear and other
channels (with several stations operating
simultaneously at night).
• Revoke the first amateur license.

The "golden era" of radio
Radio of the pre-World War II days was

more than an entertainment and informa
tion medium. It was a friend, a connec
tion with the rest of the world, an escape
from the hardships of the Great Depres
sion. Radio was special. People involved
in it were special. This, legend has it, was
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The WLW transmission facility as it appeared
in 1934. With the flagpole on top, the tower
extended 831 feet. The spray pond in the
foreground was used to cool water for the
50011W transmitter.

the "golden era" of radio.
If you were to step back 50 years into

the studios of a local station, you would
find a much different world than the
broadcast station of today: different equip
ment, different types of people and differ
ent business goals. Broadcasting of this era
was more than just a business or a job. It
was the profession of magic.
Radio had a distinctly formal air about

it. Announcers, musicians and performers
dressed in tuxedos or other elegant attire,
even when there was no studio audience.
Announcing was formal. Broadcasting was
regarded as a grand production, almost
theatrical in nature. Enunciation and vo
cal clarity were essential, partly because
of limitations of the equipment, but also
because of the tradition of the theater. This
formality of attitude and style would re
main a part of radio well into the 1940s.
Many local stations had staff orchestras,

some for playing jazz, others for symphon
ic programs. A few stations had their own
dramatic groups. Each station had its fol
lowing of loyal fans who would structure
their days around their favorite radio pro
grams. Those were the days that brought
radio to its peak of popularity and in
fluence.
Nearly every station had several studios

of varying sizes. In New York and Holly
wood, the networks used theaters for pro
grams presented before audiences. Be
cause audio consoles of stock design did
not appear until the late 1930s, each sta
tion assembled its own facilities. Mixers
were put together from individual faders.
Amplifiers were stock items consisting of
several basic types. Monitor loudspeakers
were usually electrodynamics mounted in
a baffle of no particular design. Perform
ance left a lot to be desired.
The standard volume unit indicator (VU

meter) was adopted by the industry in
1939. Before that, many different instru
ments were used to adjust program lev
els. Ballistic characteristics were far from
standard, and the rectifier configurations
inside the meters varied from model to
model.
The mainstay of the studio was the

venerable RCA 44 series ribbon. The mi
crophone provided fairly good direction
al characteristics, but its size and vulner
ability to wind noise limited its use mainly
to inside pickups. Condenser microphones
were used to some extent in the '30s. Com
pared with today's versions, the early con
densers were large, heavy and prone to
produce noise under humid conditions.
Dynamic microphones also enjoyed

TIMERS

RUNNING OUT OF RACK SPACE?
13,4"PANEL HEIGHT - SERIAL CODE Q,UTPUT, FOR DRIVING SLAVES
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AS-101 AUDIO SWITCHER
e Illuminated and legendable control buttons
e Instant or overlap switching
• Front panel accessible level controls

• Optional RS-232 Interface
e Optional relay follow switch outputs
e Plug-in screw-clamp terminals

P.O. Box 1342 Bellingham, WA 98227 12061734-4323
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The old Voice of America master control room. Built in the early 1950s. the facility was used until recently to transmit programming in a wide
variety of languages to the far-flung VOA system. The equipment shown was designed by Gates Radio to distribute 26 different programs simultaneously
from 100 different source;,. (Courtesy of VOJ\.)

2000Channels
SMHz to 1500MHz

-Ccvers 5MHz to 15CDMHz
mAM/FM/Wtde FM mode'
Continuouscoverage.
• 2000Channel Memory.
1984Scan Frequencies
& 16Search Groups.
·Scan/Search speeds up re36 channels or mere·
mentsper second

-Built in RS232computer interface
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If you need incisive reports on developments in
every key area of computer graphics and image
processing as they hapRen-The S. Klein
Newsletreron Computer Graphics is for youl
Twicea month, TheS. Klein Newsletter cuts
through the clutter to bring you up-to-the
minute news in the computer graphics industry.
Through insightful, interpretive reports, you'll
learn about the latest developments in:

• Animation & Visual Arts
• Business & PresentationGraphics
•GAD/CAM
• Research & Development
• Databases

You'll be among the first to hear about the latest
technology-from hardware and software to
systems and services. You'll receive reports
on new companies as they are formed .
applications as they are discovered ... market
trends as they begin . _.and much more!
Get the facts you need for profitable decision
making ... subscribe TODAY'

Receive the latest industry news on key
market facts and trends with The S. Klein
Newsletter on Computer Graphics

For more Information, or to place an order, call Dan Baker
at 1·800·666·GRAPhlcs or write: S. Klein Newsletter, lntertec
Publishing, P.O. Box 12942, OverLand Park, KS 66212
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popularity, chiefly for remotes, because of
their ruggedness.

For many years, phonograph records
were frowned upon for actual broadcast
use, partly because of questions regard
ing license and royalty matters. The main
sources of recorded music were transcrip
tion libraries, which were leased to sta
tions for use on the air. The 16-inch discs
used various forms of modulation. Some

The master control room adjacent to WT/C's
Grove Street studios in Hartford, CT (circa 1929).
Programs from the studios were amplified and
sent by telephone lines to the station's remote
transmitter 12 miles away Engineer Bob Coe
is shown at the controls. (Courtesy of WT/CJ

.-..____/

used a vertical - "hill and dale" - cut,
and others used a laterally modulated
groove similar to that of modern discs.
Turntables had to be large to accommo
date the 16-inch discs; the machines were
heavy for speed stability.
Remote amplifiers were back-breakers

in the literal sense. These "portable" units
weighed in at 35 to 40 pounds. Add to this
several microphones, stands, cables and
headphones, and you can see why only
the bravest souls liked to do remotes.
The use of radio relay equipment was

limited to frequencies between l.6MHz
and 3MHz. This required relatively long
antennas, even when loaded with an in
ductance. Skywave effects also were a
problem, frequently causing interference.
Because AMwas the only method availa
ble, the systems were highly susceptible
to noise.

The origins of the networks
The formation and growth of the nation

ül radio networks is an exciting chapter
in the history of broadcasting. The growth
and prosperity of networks was linked
tightly with the number of potential af
filiates.
The giant RCAorganization was the first

company to recognize that the develop-

The introduction of audiotape recording
revolutionized radio station operation. For many
years after the introduction of the first recorders,
stations continued to use· their transcription
equipment for a variety of purposes. Shown is
a transcription system at WTIC (Hartford, CT),
with engineer Al Jackson checking the
transcription lathe. A "new" audiotape record
er can be seen to his left. (Courtesy of WT/CJ

ment of broadcast technology and man
agement of broadcast services could best
be performed by an independent organi
zation. Accordingly, RCA, under the gui
dance of David Sarnoff, set the trend in
network formation by creating the Nation
al Broadcasting Company in 1926. By the
following year it had two divisions, the
"Red" and "Blue" networks.
The origins of the Columbia Broadcast-

Does Your V0-6800 or AG-7400
Need Time Code? --¡;;553Q&._

The P-1 Portable
SMPTE Time Code

Generator/Reader
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Circle (89) on Reply Card

128 Broadcast Engineering September 1989

Same Day
Transformers!

Our applications engineers help you select the
best type for the job from over 70 models in
stock, and we'll ship 'em TODA yr

jenseq et~~n~f~rmers
10735 Burbank Blvd.· North Hollywood, CA 91601

FAX (818) 763-4574 Phone (213) 876-0059
TELEX 6502919207 MCI UW

(Mon-Thurs, 9am-5pm Pacific time)
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The transmitting facilities of WEFM, Chicago,
one of the first stations to begin broadcasting
in FM stereo. WEF:'vt switched on its stereo
generator at midnight, June 1, 1961, the earliest
time authorized by the FCC to begin stereo op
eration.

ing System (CBS)can be traced back to
1926 and a company called United In
dependent Broadcasters (UIB). The firm
came close to bankruptcy several times
during its first year or so of operation. One
of the organizations that kept UIB afloat
for awhile was the Columbia Phonograph

Company. When the record company sold
back the interest to the original investors,
they retained the name Columbia Broad
casting System. In 1927,William Paley be
came interested in the fledgling compa
ny, and decided to invest in it and help run
it. The rest, as they say, is history. Inciden
tally, in 1938 CBS bought the Columbia
Phonograph company (now Columbia
Records) and held it until recently.
In 1934, the Mutual Broadcasting Sys

tem was created to serve the increasing
number of radio stations on the air at that
time. During the 1940s, two additional ra
dio networks were founded - the DuMont
Network (1946)and the Liberty Broadcast
ing System (1949).They played an impor
tant role in the broadcast industry of their
time, but later bowed to the giant net
works and their well-established affiliates.
In 1943, Edward J. Nobel bought the

NBCBlue Network (operated by NBC)and
renamed it the American Broadcasting
Company. The sale to Nobel was prompt
ed by a federal antitrust ruling. The sale
price to the Life Savers candy manufac
turer was $8 million. In 1953, the compa
ny was merged with Paramount, provid
ing the network a valuable entry into the
telefilm business.
FM radio was the forgotten stepchild of

Circle (78) on Reply Card

broadcasting until the early 1960s. The
awakening came as the result of FM
license allocation changes and stereo
transmission. In 1962 the FCC revised its
commercial FM rules to divide the United
States into three zones (instead of the
previous two). Three classes of commer
cial FM stations also were created. Until
the '62 decision, FM stations were autho
rized on the basis of protecting the predict-

Whatever happened to the storefront studio?
During the 1960s and early '70s, the show
window control room was a popular method
of attracting public awareness of a station.
Today, noise problems and concern for security
have all but eliminated the practice.
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ed service contours of existing stations.
The new rules, however, changed the FM
assignment scheme to one requiring mini
mum mileage separations between
stations.
In 1963 the "table of assignments" for

commercial FMstations was created, and
nearly 3,000 assignments were made to
nearly 2,000 mainland communities. As
signments in Alaska, Hawaii, Puerto Rico
and the Virgin Islands were added in 1964.
The new scheme enacted by the com

mission was not universally popular, how
ever. Some FM stations on the air at the
time were faced with having to reduce
their power level and/or antenna height
to meet the new guidelines. Stations oper
ating at high powers - 125kW ERP was
not uncommon - protested and sought
to gain public support. In Northern Califor
nia, for example, stations that were to be
influenced by the new rules organized an
appeal to listeners, which was broadcast
simultaneously on the stations. All the sta
tions to be affected reduced their power
during the broadcast to show the public
the negative impact such a reduction
would have on service.
The effort was copied in Los Angeles

and other markets. Finally, in 1963, the
grandfather rights of stations that had.-r-----CABLE REELS built for

the professional environment
-sxtremeív durable tubular
steel construction
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Request csnsre's
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Catalog.

832NVictoryBlvd./ Burbank,CA91502 (818)840-0993
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Satellite distribution systemshaveprovided expanded flexibility for radio networks. Thenumber
of networks offering programming of various typesalso has increased.Shown is the switching
control center of ABC Radio in New York. (Courtesyaf ABC)
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Telephone: (416)764-1584 Telex:06-964652 Fax: (416)764-7438

Circle (80) on Reply Card

PRECISION MAGNETIC
TEST TAPES

Standard Tape Laboratory, Inc.
261 ~'ºEden Landing Road #5, Hayward, CA94545

(415) 786-3546
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II

October 5-8
Kansas City Convention Center

Register now for the SBE National Convention

II

• KansasCi<y-knm,·n for its jazz
legends, beautiful fountains. great
steak and I larry Truman. And, this
vcar host to the 1989 SBENational
Convention and Broadcast
Engineering Conference.

The professional auc.lio/viclco
industrv is changing rapidly. To stay
ahl'.ac.Irodav. vou need to know
where technology is heading. l'ind
out at t'.1l'.'89 SBEconvcmion.

This yearin cooperationwith major
manutacrurcrs,specialhands-ontrain-

'

ing sessionswill be available.Other
comprehensive sessions will bring
you up to dateon the latestdevelop
ments important to your job includ
ing digital technology for audio ami
video. satellite uplinking and high
definition television. A seminar on
worker safety is also on tap. Plus,a
convention center full of the latest
audio and video products.

Planlor your future now by attend
ing the l 989 SBENational Convén
tion and Broadcast Engineering

Conference,October 5-8.Take in the
show, and while voure in Kansas
Citv, take in the sights:•

NATIONAL CONVENTION

enGlleeRl1G
CONFERENCE
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power in excess of Class B limits were
granted.
The second spark that made FM come

alive was stereo. Although stereo audio
dates back to experiments performed over
wire lines by telephone engineers in the
1880s, real development came only with
post-World War II technology. In 1959, the
National Stereophonic Radio Committee
was created to examine the many pro
posed systems of transmitting FM stereo
and to submit a final recommendation to
the FCC. In the summer of 1960, six sys
tems were field-tested over KDKA-FM in
Pittsburgh, with receivers set up at Union
town, PA. The system proposed by Gen
eral Electric and Zenith was adopted, with
broadcasting authorized to start on June
1, 1961.
The first stations to begin stereophonic

programming under the new rules were,
quite appropriately, WGHM, Schenectady,
NY (owned by General Electric), and
WEFM, Chicago (owned by Zenith).
Circular polarization of the transmitted

signal was another major step for FM ra
dio. One of the early proponents was
KPEN-FM, Atherton (on the San Francis
co Peninsula), which later would become

KIO! (better known as K-101), San Francis
co. KPEN received a special temporary
authorization from the FCC late in 1963
to start testing the effects of adding a ver
tical component to the existing horizon
tal signal.
A second Western Electric lOkW trans

mitter was purchased and modified to pro
vide the needed power. Separate vertical
dipoles were manufactured and installed
on the station's tower. With this setup, en
gineers were able to vary the phase rela
tionship and amplitude so that the station
could switch from a horizontally polarized
signal to a circular pattern. Monitoring
points were established in rugged areas of
San Francisco to observe the results. It was
found that as the vertical component of
the transmitted signal was increased,
reception of stereo signals improved sig
nificantly.
At the same time, Lew Wetzel of WFIL

FM was proving to the commission that
the vertical component of a circularly
polarized transmission did not extend the
lmV contour. With these two reports, the
FCC decided that it would indeed be in the
public interest for FM stations to transmit
with circular polarization.

RECORDER CASES

•••. Often imitated, never surpassed, Porta
Brace continues to bring new develop
ments in recorder case design. The new
look includes: longer reinforced front
pocket, zippered cassette door, micro
phone holster, line power supply pouch,
leather shoulder strap, Piggin Strings and
more. Call for information on the case
for the New Sony V0-8800.

K& H Produds, Ltd.

Box 246 PHONE 802-442-8171
• • North Bennington FAX 802-442-9118

Vermont 05257. USA
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Video Distribution
+/·O.75 dB @ 60 MHz!

I~1tifirn f}411
• 1 input, 6 output

• high performance spec.
• +/- 3 dB gain

-~
i1i1@rnfjjW

• Switchable Clamper
• Eq. to 1000' 8281 cable
• Slew rate> 250 V/µsec.

Moderately Priced. Ideal for
HDTV,RGBand all general uses

d• t h 48 Jefryn Boulevard, Deer Park, NY 11729I· ec Tel: (516) 667-6300. Fax: (516) 595-1012
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Continued from page 114
ternational sales for Broadcast Electron
ics and has been chief engineer of three
separate AM and FM stations.
Kelly wants to see the national office

relocated to Washington and promises to
work for growth of the national conven
tion. He was involved in planning the first
conventions during his earlier service to
SBE.

• William C Hineman, director of oper
ations at WTHR-TV,Indianapolis, seeks a
seat on the board. He is past vice presi
dent of Chapter 25 and a member of the
national certification committee. Hineman
would like to work on the professional li
censing issue and SBEcertification. He has
been a broadcaster since 1960.
His goals include actively pursuing legis

lation to prevent states from imposing ar
bitrary licensing regulations on broadcast
engineers. He also would work toward
universal acceptance of SBE certification
as an evaluation standard.

Selecting your candidate
SBE members are advised to choose

their candidates carefully. You are en
couraged to question the position of the
candidates directly. The candidates' tele
phone numbers are available at the SBE
national office (317-842-0836).
Questions you might ask the candidates

include the following:
• Does the candidate have a track record
of service to the society?
• Has the candidate served his local
chapter?
• Have incumbents been responsive to
their own goals and priorities for the SBE?
• Have incumbents attended the twice
yearly board meetings?

In addition to the slate approved
by the SBE nominating committee,
another candidate will appear on
the ballot for president. By a peti
tion of 10SBEmembers, Paul Mon
toya requested that he be added to
the ballot for SBE president.
He is chief engineer at KXKL

AM/FM, Denver, and is past chap
ter chairman of Chapter 48. He
holds technologist-level certifica
tion. Montoya's goals include better
communication with members and
the national convention. His peti
tion was filed too late to be included
in the slate of officers listed in the
August "SBE Update" column.

Editor's note: Additional inlormation regarding SBE ac
tivities is available on CompuServe. !GO BPFORUM

1=r~m1

Broadcast
Supply
West,

East, North & South.
As a company that serves the nation's broadcasters, we

have often considered opening regional offices to improve our
service or expand our sales. In the final analysis, we deter
mined that regional offices would only serve to retard service
and drive our overhead sky high. So here we are in the west,
maintaining the most efficient and economical distribution
system in the broadcast industry. Regardless of your location,
you benefit by saving money, enjoying quick delivery, and
receiving exceptional service. We are open 12 hours daily, 9
a.rn to 9 p.rn.east, 6 a.m. to 6 p.m.west so you can call us at
your convenience for all your audio equipment needs.

Fromany point on the compass, BSWis as close as your
telephone.

BROADCAST SUPPLY WEST
America's Full-Time Broadcast Supplier

1-800-426-8434
ORDERS• INFORMATION• SPECIFICATIONS
BSW • 7012 271hsneerW • Tacoma. WA 98466 • FAX 206-565-8114
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4128 Temple City Blvd.· Rosemead. CA 91770 • (800) 423-4279 ·CA: (800) 242-4466 or (818) 575-8614

NEW!~FROM ANVIL CASES

THE 11LITE LINE™''
• Built 300...0lighter, but just as strong -

and costs 25% to 30% less than Anvil A.T.A. cases
• Building quality cases since 1952

Call Today For More Information

~AHD
._ Circle (92) on Reply Card

,,.. rr
LIVING DANGEROUSLY?

~ ..... ···- - - {~'.~:~~.;> Ill
Not if you have the new ADx-02 Timecode Analyzer.
This is a sophisticated test instrument, as well as a fully
functional reader-generator with video Key and L.E.D.
displays. It can save you time and money. Finding timecode
errors on tape before an edit is attempted, or matching color
frames and ScH phase, or tracking on a Betacam is easy. For
the engineer, it can be the quickest way to set tape speed, re
align video play-back heads or check an audio synchronizer
for wow. Each timecode bit is displayed graphically.

The ADx-02 is being used around the world in a variety of
environments and applications. But the diagnostics function
is not the end of the story, the ADx-02 is a very versatile
timecode reader-generator-inserter, with multiple screen
displays, selectable fonts, three jam-sync modes, stable,
code generation, full speed range read and much more.
So why buy just a timecode reader-generator?

The ADx-02.
The only timecode unit that can safely save you money.

ADx Systems Inc.
274 Madison Avenue, New York, NY 10016

The World Leader in Timecode.
For more infonnation contact your local dealer or call us at 1-800-444-4-A-D-X.
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/New products/
Visual effects option

Abekas Video Systems has introduced the Touch-Up, an op
tion to the A60 digital disk recorder. Control is available from
the paint system artist's tablet, which provides rotoscoping, ani
mation and retouching of digital images stored on the recorder.

Circle (350) on Reply Card

Weather systems
Accu-Weather provides Accu-Strike lightning graphics data

on national and regional map backgrounds. Also available on
individual custom backgrounds, the information is provided
in formats for PC-compatible, Macintosh, Commodore and var
ious other computer systems.

Circle (351) on Reply Card

Public service receiver
ACE Communications has introduced the AR950 100-channel

scanning base and mobile receiver, which accesses public serv
ice radio frequencies in both VHF and UHF bands for police,
fire and other emergency services. It operates on 120Vac or
12Vdc. A telescoping whip and flexible rubber antenna for
800MHz also are included in the package.

Circle (352) on Reply Card

Automated message source
Allied Broadcast Equipment and Jnteralia have introduced

The Voice. It offers listeners an automatic message system for
weather, concert or other information. The solid-state memo
ry allows short commercial messages to be quickly tagged onto
primary messages to bring in additional revenue. The unit in
terfaces directly to telephone lines and provides easy chang
ing and relinking of messages.

Circle (353) on Reply Card
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Portable monitor/test unit
American Broadcast Systems has introduced the NuTronics

TC-10Bug Catcher. The portable video level monitor and test
unit uses LEDs to indicate video level and presence of color
and monochrome video signals as well as burst and sync. It
is available with a leather carrying pouch, and fits into a shirt
pocket.

Circle (354) on Reply Card

Stereo microphone
AMS/Calrec has introduced the M/S stereo microphone. Its

associated control unit, powered from 110-240Vac, internal C
cells or phantom power, gives the instrument a range of flexi
bility from variable patterns. The patterns include omni to fig
ure 8, L/R or M/S output signals, variable angle control from
0° to 180° and high source-level attenuation.

Circle (355) on Reply Card

Coaxial test cable
Andrew has introduced the type 39812-11HELIAX coaxial

test cable assembly. The cable is constructed of FSJl-50 super
flexible 50íl material with SMA41SWSmale connectors. It can
be used as a jumper in equipment racks where RF interfer
ence presents problems.

Circle (356) on Reply Card

HDTVmonitors
Barco Broadcast Division has announced the HO-MONITOR

5153, a 20-inch HDTV monitor for broadcast and post
production facilities. For resolution greater than 1,000 lines,
the scan system adapts to various high-definition scan require
ments over a range of 28-33.75kHz. RGB inputs are used for
component processing.

Circle (357) on Reply Card

Automated signal routing
Azimuth Productions has introduced a series of computer

automated patching systems. Connections to a console can be
reconfigured by SMPTE pulses, MIDI triggers or the touch of
a control button. Patch patterns are stored on an integral 3.5-
inch disk drive with configurations shown on an HR color mon
itor or ink-jet printer hard copy.

Circle (358) on Reply Card

Solve your
intercom interface
problems forever.
CLEAR-COM----•
TW-128
SystE Tl Interface

'ReceiveGain

..,
O!O LE

2

r=: INSERT -1
·~;

11 1
1~1~'·[af.VfOE9.>a;,.tt. -1 ~.~l;'.145lCim.eliaSt.--I I f.lieBT·CllJlll Berkeley, CA94710 .

~ 1 ~~ 1nterfmrstefsl 41575·21-»666
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WE'VE MADE
DEAD AIR

A DEAD ISSUE.

••

There are worse things in radio than
dead air. But not many.

And if your CD players aren't built to
resist tracking errors, you could find yourself
listening to some very embarrassing silence.

Not with the new CD-701from
Tascam. Its unique disc clamping system is
a technological triumph that virtually elimi
nates disc vibration. Soyou never hear the
awful hush that means a tracking error has
occurred.

What you do hear isthe finest sound
ing CD unit you can buy,with the same
proprietary "ZD Circuitry" praised by two of
Japan'stop audio magazine5* for eliminating
low-level digital distortion.

Then therés the optional RC-701
Remote Control with Auto Cue so you can
cue to the music instead of the track (for
even lessdead air). Or you can add the Ram
Buffer for true, instantaneous startup.

And with four times oversampling and
16-bit D/A converters in an extra-rugged
chassis,the CD-701 issuperbly designed for
the broadcast environment.

Can a CD player reallydeliver this kind
of performance, track after track, disc after
disc?Only if it's aTascam.

Contact us or visit your Tascamdealer
for more information about the CD-701.And
take the sounds of silence off your playlist.

TASCAM

:2 D.,.: [:3_ :8
C0-701

©1989 TEACAmerica,Inc.,TT33Telegraph?.oad, Montebello,CA 90640, 2131726-0303
'llrlo l<fvioiowComponern Grand Prix '88, CD DMsioo, Sl«eo SoondComponent ct the rear (1988) & Best Buy(1988)
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Wireless headphones
beyerdynamic uses infrared light to drive the IRS 690 wire

less headphones. An infrared transmitter with wide-angle trans
mission path drives the DT990Pro headphones. FMmodulation
at a carrier frequency of 95kHz/250kHz brings 20Hz-20kHz
audio response to the headphones. Power for a 9V battery in
the receiving unit is derived from the transmitted signal.

Circle (359) on Reply Card

High-power couplers
Bird Electronics has introduced a series of coaxial direction

al couplers that cover frequencies from 125MHz to 2GHz. The
12 different units of the series sample forward power in the
transmission system, without undue disruption of power sent
to the transmitting antenna. The 200W units provide lOdB to
30dB coupling without probes.

Circle (360) on Reply Card

Computer-prompting system
Blue Feather Company has announced the Portaprompt XTE-
3, a portable teleprompter that provides IBM PC compatibilí
ty. Features include a remote-script speed control for talent op·
eration. The system includes computer, monitor, camera display
software, remote control and all accessories.

Circle (361) on Reply Card

Digital patch fields and CCD/tube resolution
Brabury Porta-Pattern International (BPI)has introduced the

following products:
• The PDJ-101digital video jackfield is housed in a 2RU 19-
inch rack panel. It provides 10 male/female pairs of 25-way
O-type connectors. Connectors with slide-lock posts are used,
but screw-lock versions may be supplied.
• Two resolution charts for use with CCD and tube cameras
include the concentric, 001-50, and radial, 001-51, resolution
charts, which are designed for CCD pickup devices. Both are
available in 9xl2 field, 18x24 Dura Chart and illuminator trans
parency forms.

Circle (362) on Reply Card

Utility light
Cool-Lux Lighting has introduced Astro-Lux. The I-piece light

includes a 22W quartz halogen lamp with a battery to operate
it for 40 minutes. A diffusion lens softens the 3,250°K light.

Circle (363) on Reply Card
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Antenna brackets
Bogner Broadcast Equipment has developed a series of brack

ets to sidemount low- and medium-power UHF antennas. The
brackets are designed for each tower installation to simplify
the rigger's job of attaching the antenna to the tower. The brack
ets also provide additional distribution of windloading and the
stresses caused by the antennas.

Circle (364) on Reply Card

Voice-over auditioner
CA.ST, a computerized audition service for talent, allows

voice-over talent to leave samples based upon prerecorded
voice prompts (straight announce, character, narration, etc.).
Youuse the telephone keypad to review digitally recorded au
dition samples and make voice selections.

Circle (365) on Reply Card

HDTVimage enhancer
BTS has introduced the CPH 1000 digital image processor.

The HDTV sharpness corrector provides independent adjust
ment of H and V filtering as well as diagonal filtering charac
teristics with variable noise suppression and linear and
level-dependent gain controls.

Circle (366) on Reply Card

Portable oscilloscope
Crea/ec Signal Computer has introduced the SC-04hand-held

instrument combining digital oscilloscope, frequency counter
and multimeter functions. The unit may be controlled from a
personal computer and provides a Centronix output for wave
form, data and setup parameter printouts.

..J _1 .J j .J
.J-~.J:J

_J _J .J
.J_.J.J.J
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THIS
PRODUCTION

ASSISTANT
WILL NEVERASK
FOR TIME OFF.

Twenty-four hours a day, seven days a
week. That's the kind of dedicated service you
can expect from the new 3030 quarter inch
recorder from Tascam.

The 3030 isa real studio workaholic,
designed to do a little of everything, and do
it well. At only $2,299,* one of the things it does
best issave your budget.

From its proprietary heads, offering
extended headroom and quieter recording, to its
built-in dbx type I professional noise reduction,
the 3030 delivers sound you can count on, time
after time.

Whether you're fine-tuning for a particular
kind of tape, or just matching previous record
ings, you'll appreciate the 3030's choice of on-air
or production-quality tape speeds, and the
switchable print levels.

Split second cueing decisions are no prob
lem, thanks to micro-touch pushbuttons, while
Auto Cue Mark, Duplesync, and Tape-Run-Time
counter simplfy your spot production. Mic inputs
make direct voice-overs a breeze.

And with balanced and unbalanced
inputs/outputs, the rack-mountable 3030 slips
easily into any existing system.

Contact us or visit your Tascam dealer for
more information about the 303Q It turns out,
good help isn't hard to find after all.

TASCAM

©1989TEACArnerira, Inc.,7T33T~raph Road, Montebello, CA 90640. 2131726-0303
*Manufacturer's Suggested Retail Price
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AfOTORISED
FADERS-THE
WAYAHEAD

Penny & Giles motorised faders - the way
ahead for the new generation of manual
and automated mixing consoles. Just part of
Penny & Giles'
comprehensive
range of audio and
video controllers.

• rapid response
to commands

• sensitive manual control • digital,
VCA or analogue compatible • update
signalling incorporated • positioning
repeatability
O.Smm
Penny & Giles
audio and video
controllers are
renowned for
high quality and
reliability, and are
used by the
world's leading
broadcasting
and recording organisations. For further
information and technical data contact us on
(213) 393 0014.

Penny+Giles
SEE USON BOOTH

460
AES NEW YORK

Penny & Giles Inc
2716 Ocean Park Boulevard #1005
Santa Monica California 90405 USA
Tel: (213) 393 0014 Telex: 858866
Fax: (213) 450 9860
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Production music libraries
Capitol Production Music has released volumes 4 and 5 to

the Optional Line CDmusic library, containing selections from
classics or famous titles and sounds from around the world.
The One-Stop Broadcast series is a 15-CDcollection with 18
hours of 60-second, 30-second and IO-second variations and
theme sets.

Circle (368) on Reply Card

Cable protector
Catamount Manufacturing has introduced a grommet ma

terial to protect cables passing through sharp-edged holds in
panels or racks. Available in various sizes, the material has a
groove that slips over the sharp edge to prevent abrasion.

Circle (369) on Reply Card

Vehicle mount
Cinekinetic Pty. has introduced the Cine=Saddle. a vehicu

lar camera-mounting system. Made of water-resistant canvas,
the -l-pound device molds itself to the shape of the camera in
use and attaches to the vehicle with special clips and anchors.
The mounting device has applications for many other hard
to-accommodate situations.

Circle (370) on Reply Card

Intercom interface and wireless intercom
HM Electronics has introduced the following products:

• The RW760 interface connects the HME 700 intercom
products to 2-wire, 4-wire, non-compatible 3-wire and telephone
intercom systems. A modular phone plug is used. In operation,
the interface is capable of capturing and holding a telephone
line. An ac adapter is available.
• The 8000 series wireless intercom consists of a base station,
two Communicator transceivers, a battery charger and batter
ies. Any number of the dual-channel Communicators can be
used with the wall-mount or tabletop base station.

Circle (371) on Reply Card

CADinterface and fonts
Digital Arts has introduced the Solid Design software, which

allows CAD systems to create B-Rep solid models from 3-D
wireframes for import into DGS software. The software sup
ports DXF,CADLand !GESfile formats. In addition, more than
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100 PostScript-compatible fonts are available for the DGS graph
ics systems providing immediate resizing without loss of reso
lution.

Circle (372) on Reply Card

Time-code readers
Deneche has introduced the TC-MAXIand TC-MIXstudio

time-code reader units. Both provide variable intensity of the
4-inch LED display, showing SMPTE or EBU LTCinformation
from I/ioth to 50 times reverse and forward speeds. TC-MAXI
reads hours, minutes, seconds and frames. TC-MIXshows only
minutes and seconds.

Circle (373) on Reply Card

Expanded data storage
Digital F/X has introduced a removable cartridge disk drive

as additional data storage capacity for its DF/X 200 and Com
posium integrated production systems. The 40Mbyte units are
accommodated by a slot in the DF/X 200 chassis. The 51/4-
inch cartridges are available preformatted. A starter cartridge
is included with the kit and includes generic background
images.

Circle (374) on Reply Card

Bias lighting
EEV has introduced an integral variable light bias control

for the XQ1410TV camera tube. Bias lighting reduces picture
smear and increases tube life. The lamp, mounted in the base
of the tube, is routed to the rear surface of the target through
light pipes.

Circle (375) on Reply Card

Extended battery power
Horizon Entertainment has introduced the Bat/Pak BP-12/30

30Ah battery pack designed for use in powering any 12Vdc
equipment with an adapter to support equipment that requires
less than 12V. For extended remote productions or higher
current requirements, the sealed lead-acid battery is packaged
in a custom flight case covered with fiberglass. Both XLR and
cigarette lighter output receptacles are provided. An optional
automatic charger also is available.

Circle (376) on Reply Card

Technology You Can Trust

~ ••••.........- ....- ...- ---- ----- .,.__
•• ••••• '1. ••••••. .
- .....

MKlll-8 MX-55

RE.Vax • ------•Jr.. . TASCAM
CALL US!!!

TO~L.F.REE(~O()) 356~~844
•.• LocÜl/Consultation: (608) 271-.flOO
Audio -Video - Lighting Equipment & Supplies

.(•1mwacll.··
• S6l8 Oda.ria Road Madison.WI53719-1208
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STOP GROUND-LOOP HUM!
VIDEO HUM STOP
COIL ..HSC 2
Will ELIMINATE HUM and
other INTERFERENCE in
Video Lines caused by dif
ferences in Ground Potential.

• Rack Mountable.
• FLAT-DC to 65 MHz.
• No low-Freq or Hi-Freq. Roll-off.
• No Differential Phase Distortion. N EWI
• No Differential Gain Distortion. •
• No Envelope Delay.
• Passive Device - Failure Free-LowPrice.
• Small Compact Package4" x 4" x 2-V•",

ELIMINATES HUM
AND INTERFERENCE:
IN STUDIO
• Between Buildings
• On long runs in Buildings
• Between Studio and Transmitter
• On Incoming Circuits
• On Outgoing Circuits

IN FIELD
• Betw. Remote Truck and Telco
• Betw. Remote Truck and Microwave
• For lntertruck Hookup
• For VTR Units
• For Monitoring Lines

·IO---- -----
--- ----·

Available on
10 day free trial

AUDIO-VIDEO ENGINEERING COMPANY
65 Nancy Blvd., Merrick, N.V. 11566

Tel. (516) 546-4239
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Five
Easy
Pieces
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ISA modules
Focusrite Audio Engineering supplies ISA audio-processing

modules directed primarily at multitrack studios. The series
includes the ISA 130 dynamics processor, 110/115 míe pre
amp/ 4-band equalizers with filtering, 116/ll 6L remote
controlled míe amps and 131HDtwin-channel dynamics unit.

Circle (377) on Reply Card

Glare protection
Hoodman has introduced the HVF37 Eclipse view-finder

hood. Folding flat for storage and weighing less than one pound,
the nylon material wraps around any camera view finder. Fiber
glass stiffening and nylon hook-loop fastening secures the hood
into a cylindrical shape to exclude sun and glare from all
sources.

Circle (378) on Reply Card

TBC with options
Hotronic has announced optional packages for the AH91

dual-channel TBC and frame synchronizer. Specifically, a seri
al interface (RS-232/422) and stereo audio switcher are not
available, allowing editors to control all digital functions from
the AH91 control panel. The audio may be switched separate
ly from video or automatically follow the choice of A or B chan
nel video.

Circle (379) on Reply Card

Equipment bags
K & H Products has added a 25-inch size to its Run Bag se

ries. Dividers in the bag create three compartments in addi
tion to expandable cable pockets on each side and Velcro
closure pockets for notes, maps or other small items. The bags
include leather grip handles and 2-inch-wide shoulder strap.

Circle (380) on Reply Card

Computer video encoders
Lyon Lamb Video Animation Systems offers the ENC-7color

video encoder with sync generator and RTCreal-time converter
for conversion of higher scan-rated signals to NTSC or PAL
timed composites. The encoder produces composite, compo
nent and S-VHSvideo with or without gen-lock. The real-time
converter processes 23kHz to 75kHz signals to maintain prop
er geometric proportions without image distortion.

Circle (381) on Reply Card

I:~~llll
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/Professional services/
VIA 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

(.¿.# •TERRAIN SHADOWING

• POPULATION DENSITY

• CONTOUR COVERAGE

•SPECIALS

~atawuphf MAPS

:; '
(301) 652·8822 (800) 368·5754

TEKNIMAX
TELECOMMUNICATIONS

DENNIS R. CIAPURA
l'Rr:SIO!:NT

I DB~ fORl'::STVlt:WLN.
SAN DIEGO. CA 92 I.) t 1619) 695·2429 .

COMt-1.UNICAllONS

• Radio and Television System Design
• Transmitter and Studio Installation
• Microwave and Satellite Engineering
and Installation

I N C

201·245-4833
627 Boulevard

Kenilworth, NJ 07033

PROMOTE YOUR SERVICES
and increase business

for as low as $55 per insertion.
Call 913/888-4664.

EastCoastVideo~tems
OH·LINE••• IN·lfMf

A full service
company providing.. Serving ..
• Consultation • Cable Systems
• Engineering & Design • Corporate Facilities I
• Installations • Broadcast Facilities ~
• Training • Teleproduction Facilities

178 Casterline Hoad e Denville, NJ_0~4~(2_Q_~/751:§!>55- .

JOHN H. BAITISON PE.
CONSULTINGBROADCAST ENGINEER,
FCC APPLICATIONSAM, FM, TV, LPTV

Antenna Design, Proofs, Fieldwork
2684 State Route 60 RDHl
Londonville, OH 44842

419-994-3849

YOUR CARD HERE
reaches 88,528 prospects

for as low as $55 per insertion.
Call 913/888-4664.

D. L. MARKLEY
& Associates, Inc.
CONSULTING ENGINEERS

2401 West Muss Ave.
Peoria, Illinois 61604

(309) 673-7511
Member A FCCE

SMITH and POWSTENKO
Broadcasting and Telecommunications

Consultants

2033 M Street N.W., Suite 600
Washington, D. C. 20036

(202) 293-7742

ROUTE3. BOX 114
METROPOLIS. IL 62960

CHUCK JONES
ANTENNA SYSTEMS SPECIALIST

618-564-2481

SOUTHERN ILLINOIS ANTENNAS

UNUSED CALL LETTERS
MAILING LABELS

AM· FM •TV

tiaiawuPl1r
301-652-8822 800-368-5754

consultation services
Lightning· Power Conditioning· Grounding
Over 40 years experience. work guaranteed

Roy Carpenter
PtC$•dent

lightning Ellmlnators and Consultants
13007t.aecraoo Ró. Santa Fe Sonnqs. CA 90670

(213)946-6886 TWX 910·586·1381

~ ~tai11less, inc:.
~New Towers, Antenna Structures

Engineering Studies. Modifications
Inspections, Erection, Appraisals

North Wales, PA 19454
215-699-4871 FAX 699-9597

NETCO M (201)837-8424

NETWORKCOMMUNICATIONSCONSULTANTS
931 TEANECK AD. TEANECK. N.J. 07666

STATE·OFTHE·ARTENGINEERING FOR AUDIO & VIDEO

• FACILITY PLANNING

• SYSTEMDESIGN

• CAO SERVICES

JAMESTRONOLONE
ENGINEER

EVANS ASSOCIATES
K:;ONSULTING TELECOMMUNICATIONS ENGINEERS

AM-FM·TV·CATV·ITFS-LPTV SATELLITE
216 N. Green Bay Road

Thiensville, Wisconsin 53092
Phone: (414) 242·6000 Member AFCCE

K. BLAIR BENSON
Consultant

Television Technology
23 Park Lane

Norwalk, CT 06854
203-838-9049

Robert J.Nissen

THE NISSEN GROUP, INC.
Communications Technology Consultants

32 Ridge Drive • Port Washington. New York 11050
(516) 944.54 77

ERIC NEIL ANGEVINE, P.E.
consultant in acoustics

specializing in broadcast studio acoustics

910 Lakeridge Drive
405-744-6444

Stillwater, OK 74075
405-372-3949

:O"I ¡VIDEO TIE LINES-,
In 1 2 3 4 Aux

Custom Patch Bay Labeling
By

PATCH BAY DESIGNATION COMPANY
Div. of GlendaleRubberStamp & Printing Co., Inc.

P.O. Box 6278, Glendale, CA 91205 Telephone
4742 San Fernando Road (818) 241·5585
Glendale,CA 91204 FAX (818)507-5050

Franklyn R. Beemish & Co.
Engineering for the Video, Motion Picture & Recording Industries
VIDEOPOST,BROADCASTING.CONFERENCECTRS.THEATERS.RECORDING

FACILITIESANDSYSTEMSDESIGN& IMPLEMENTATION
ANALOG& DIGITALVIDEO. AUDIO. HDTV

ARCHITECTURALENGINEERING
ELECTRICAL.HVAC.ACOUSTICAL

574 Sunrise Highway, Baldwin, NY '1510 516/86741510

BROADCAST DATABASEtiaiawuPI ._,,,
MAPS

CoveragefTerrain Shadowing
Allocation Studies • Directories

P.O. Box 30730 301-652-8822
Bethesda, MD 20814 800-368-5754

CALL US For New and Rebuilt
Radio Broadcast Equipment

IE HALL
--1

1Electronics
(804)-977-1100

1712 Allied Street Char1ottesvllle, Va. 22901
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Advertising rates in Classified Section are $1.50per word,
each insertion, and must be accompanied by payment to
insure publication.

Each initial or abbreviation counts a full word. Minimum
classified charge, $35.00.

For ads on which replies are sent to us for forwarding
(blind ads), there is an additional charge of $40.00 per in
sertion, to cover department number, processing of replies,
and mailing costs.

SERVICES

TRANSMITTER TUBE REBUILDING SINCE 1941:
3CX2500, 4CX5000, 4CX15000 and many others. Write for
details. FREELAND PRODUCTS INC., Rt. 7, Box 628,
Covington, LA 70433. (504) 893-1243 or (800) 624-7626.

6-79-tfn

INNOTECH is your source for FAST SERVICE, SPARE
PARTS, TECHNICAL SUPPORT on ALL ADM Products.
INNOTECH SYSTEMS, INC. 2328 Livernois, Suite A, Troy,
Ml 48084. Ph. 313-689-7160 09-89-1t

VINTEN AT-YOUR SERVICE
Trust vinten Dependability for:

• Factory Authorized Parts and Repairs
• Preventive Mair.tenance • Helpful Advice

llv
- Loaner Program Available -

I Vinten Broadcast Inc.
NEW YORK (516) 273-9'750 CALIFORNIA (818) 767-0306

TRAINING

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 John
son Radio License Preparation, 1201 Ninth, Manhattan
Beach, Calif. 90266. Telephone (213) 379-4461. 8-81-tfn

FOR SALE

HIGHEST PRICES for 112Phase Monitors, vacuum capa
citors and 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, 416-421-563t. 6-89-tfn

1200 FEET of 6•1• inch, 50 OHM, Coaxial TransmissionLine,
20 foot sections. Contact John Gordon, KTBO-TV,3705N.W.
63rd sr., Oklahoma City, OK 73116.405/848-1414.

09-89-3t

FOR SALE: Tubes 3CX1500A7, 4CX250B, 4CX5000A,
4CX3000A. and more. We carry lg. inventory, all major
brands (EIMAC, AMPEREX, RCA) Call Stew 1-800-842-
1489. 09-89-4t

TROMPETER J13-75 GOLD patch jacks. PN-2BE-75 (2M,
1F) paralleling. A few PNS-3/.625, PNS-4/.625, PL-1,
TPC-9-75. Soundesign, Box 921, Beverly Hills, CA 90213
213/276-2726. 09-89-11

FOR SALE 26' Barth 4 camera remote truck with stereo
audio capabilities. Call Jerry Hanna: 312/509-5459,WTTW/
Chicago. 09-89-11
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/Classified/

FOR SALE

FACTORY DIRECT
Custom
Cases

Acoustic
Foam

Custom
Stands

Studio
Furniture

Request Catalogue 800-343-1433, 516-563-0633
Island Cases. 1121-20 Lincoln Ave.• Holbrook NY 11741

HELP WANTED

CHIEF TELEVISION ENGINEER
Responsible for audiovisual and television
maintenance, repair and the technical opera
tions of all video and audio systems. Super
vises technical support staff in the operation
of the campus RF (CCTV) distribution system
and TVRO earth stations; also responsible for
the overall technical aspects of new construc
tion and operation of a four channel interactive
(FM response) ITFS network, external receive
sites, towers and associated microwave
engineering and installations.

QUALIFICATIONS: An Associates degree in
electronics, general FCC license and three to
five years' experience in the engineering, in
stallation and implementation of an interactive
ITFS operation with CATV/I-NET interconnec
tions are required, preferably in an educational
or Public Broadcasting Services environment.
Bachelors degree in engineering or electronics
·technology is preferred; communication and
supervisory skills essential; knowledge and ex
perience of equipment maintenance functions,
TV production and editing skills are desirable.

STARTING SALARY RANGE:
$28,364-$35,455

Send a letter of interest, a comprehensive
resume and the names, addresses and
telephone numbers of 3-5 work-related
references to:

Gordon L. Fox, Director
Instructional Television and Media Services
LORAIN COUNTY COMMUNITY COLLEGE

1005 N. Abbe Road
Elyria, Ohio 44035

Applications will be accepted until the position
is filled. Women and minorities are encourag
ed to apply.
AN AFFIRMATIVE ACTION/EQUAL OPPOR

TUNITY EMPLOYER

ASSISTANT CHIEF ENGINEER-Rural Alaska AM/TV com
bo is looking for a self motivated person with at least 4 years
experience in radio/television maintenance. Applicants
should have valid FCCGeneral or SBE Certification. Duties
include maintenance on modern transmitters and studio
equipment, system design and installation and limited ad
ministrative tasks. Salary DOE plus excellent fringe benefits.
Send resume to Brad Humersine, C.E.. KYUK AM/TV,
Pouch 468, Bethel, Alaska 99559. FAX(907)543-3130.EOE

09-89-2t

HELP WANTED
TV MAINTENANCE ENGINEER. WHNT-TV is looking for
a super technician that is experienced in repair o.1,,Sony
BVH-2000's, BVU850, Chyron 4200 and Scribe, ADekas
A53D, Grass Valley Switchers and routers. Great Station.
Great Benefits. Send resume to Don Roden, WHNT-TV, P.O.
Box 19, Huntsville, AL 35801 09-89-11

TECHNICIAN Twoyears' broadcasting experience at a tel
evision station required. Must have strong technical back
ground in camera, vtr, switcher and related studio equip
ment. Please send resume to: CBS, Placement Office, 7800
Beverly Blvd .. Los Angeles, CA 90036. EEO 09-89-1t

MAINTENANCE ENGINEERS needed for Christian
teleproduction facility. Experience in maintenance and com
ponent level repair required. Ampex AVC, ADO. VPR-3,
Beta. Scientific Atlanta/MCL satellite. Resume to Chief En
gineer, P.O.Box 819099-9099, Dallas, TX 75381.

8-89-6t

SALES MANAGER:
BroadcastVideo equipment Manufacturer
seeks aggressive SALES MANAGER.
Technical knowledge is prefered, will trav
el nationwide, salary, commission and
benefits. Send resume to: P.O.Box 26446,
San Jose, CA 95159.

Use BE
classified ads

For fast, accurate service,
please remove the peel off label
used to address your magazine,
and attach it to the Reader
Service Card, the Address
Change Cardor to any
correspondence you send us
regarding your subscription.
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CHIGAGO. ILLINOIS
Vvtas Urbanas
Telephone: 435-2361
Telefax: (312) 922-1•108
SS East Jackson
Ste. 1100
Chicago. IL 60604

OXFORD, ENGLAND
Nicholas ,\.1cGeacflin
lntertec Publishing Corp.
Roseleigh House
New Street
Deddington
Oxford OX5 4SP
England
Telephone: (0869) 38794
Telefax: (0869) 38040
Telex: 837469 BES G

Advertising sales offices

NEW YORK, NEW YORK
/Jwne Gotrlieb-Klusner
Telephone: (212) 702-3404
Telefax: (212) 702-7802
Mike Trerototi
Telephone: (2l2) 702-3405
Telefax: (212) 702-7802
866 Third Ave.
New York. NY 10022

SANTA MONICA, CALIFORNIA
Herbert A Schiff
Telephone: (213) 393-9285
Telefax: 213/393-2381
Jason Perlman
Telephone: (213) 458-9987
Telefax: 213/393-2381
Schiff & Associates
501 Santa Monica Blvd .. Ste. 504
Santa Monica. CA 90401

flastwell. Williamson. Rep.Pty: ltd.
109 Conyngham Street
Frewville 5063
South Australia
Phone: 799-522
l'AX: 08 79 9522
Telex: AA87113 HANDM

FREWVILLE. AUSTRALIA
Jolin Williamson

CLASSIFIED ADVERTISING
OVERLAND PARK, KANSAS
Renee Hambleton
P.O. Box 12901
Overland Park. KS 66212
913-888-4 664

TOKYO, JAPAN
Mashy voshitcaiua
Orient !::cho. Inc.
1101 Grand Maison
Shirnomiyabi-Cbo. 2-18
Shinjuku-ku. Tokyo. 162. Japan
Telephone: (03) 235-5961
Telex: J-33376 MYORIJ::NT

#;/NTERTEC
"'Vtit•$H/llfG·_;-:-,'t'"0"ArrO,W

91989. All rights reserved.

Want more information on advertised products?
Use the Reader Service Card.

Looking for a job?
Have something to sell? ,

Have a professional service to offer?

Put Broadcast Engineering's
Classifieds to work for you!

• BE's total readership of over 74,000.
= Jow,low rates of only $1.50/word.

and
• magazine retention of over I year for longer
exposure of your ad message

-means you get results
for a very small investment!

Call Renée Hambleton at
913-888-4664to place your classified ad in the very next available issue.

-.... ..
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Reader
Page Service Advertiser

Number Number Hotline

----

A.F. Associates Inc. . 83
Abekas Video Systems 33
Ace Communications 126
ADC Telecommunications,
Inc 121

ADX Systems USA 134
AEG Olympia Ag 107
Alpha Audio 80
Alta Group Inc 78
Ampex Corp (AVSD) 58-59
Ampex Corp (MTD) 87
AMS Industries, Inc 43
Anvil Cases, Inc 82,134
Aphex Systems, Ltd 95
Arrakis Systems, Inc 21
AsacaJShibasoku Corp.
America 45

Audio Technologies Inc 100
Audio-Video Engineering

Co 139
Auditronics, Inc 103
Avitel Electronics Corp 80
Belar Electronics Laboratory

Inc 122
Belden Wire and Cable 27
Benchmark Media Systems .. 118
Broadcast Supply West ..... 133
Broadcast Video Systems

Ltd 130
BTS Broadcast Television
Systems 69,71

BTS Broadcast Television
Systems 73

Cablewave Systems 79
Ganare Cable, Inc 130
Canon USA Inc., Broadcast

Lens 93
Cine 60 129
Clear-Com Intercom Systems 135
Concept W System 113
Conex Electro Systems 125
Delta Electronics 98
Di-Tech Inc 132
EEV, Inc 101
Electro-Voice, Inc 85
ESE 125
Fast Forward Video 128
Full Compass Systems 139
GE Support Services/

RCA Broadcast 118
Gentner Electronics Corp 91
Grass Valley Group, Inc 9
Harris Corp. . 47
Hitachi Denshi America Ltd 3
lntraplex, Inc 82
Jampro Antennas, Inc 30
Jem-Fab Group 128
Jensen Transformers, Inc 128
JVC Professional Product Co.. 19
K&H Products Ltd 132
LDL Communications 32
Lectrosonics, Inc 84
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102 201/767-1201
19 415/369-5111
74 800/445-7717

101 ... 612/893-3010
93 . . .800/444-4239
61
42 . . .804/358-3852
30 . . .408/297-2582
...... 415/367-2911
46 415/367-2911
24 206/633-1956
45,92 .818/575-8614
53 818/765-2212
13 303/224-2248

26 213/827-7144
57 215/443-0330

98 516/546-4239
59 901/362-1350
41 801/977-9553

72 .... 215/687-5550
14 .. 800/BEL-DEN4
70 .... 315/452-0400
84 . . .800/426-8434

80 ... .416/764-1584

35,36 .800/562-1136

37 .... 800/562-1136
40 . . . .203/239-3311
83 .... 818/840-0993

51 516/488-6700
78 212/568-8782
91 415/527-6666
100 316/342-7743
87 . . .206/734-4323
55 . . .703/354-3350
96 516/667-6300
58 914/592-6050
48 616/695-6831
85 914/592-6050
88 714/852-8404
97 . . .800/356-5844

76 609/866-3147
50 801/268-1117
7 916/478-3000
27 800/4HA-RRIS
...... 800/645-7510
44 . . . .508/486-3722
16 916/383-1177
89 516/867-8510
90 . . . .213/876-0059
12 800/582-5825
95 802/442-8171
18 301/498-2200
47 800/821-1121

Reader
Page Service Advertiser

Number Number Hotline

Leitch Video Of America,
Inc IBC

3M Broadcast &
Related Products 29

Magni Systems, Inc 105
Markertek Video Supply 125
Mccurdy Radio Industries 74
MCL, Inc 120
Midwest Corp. . 1
Mohawk Wire & Cable 122
Mosely Associates, Inc 115
Nautel 102
NEC America, Inc 39
Nikon Corporation 5
Nikon Corporation 63
North Hills Electronics, Inc 68
Oki Electrica Industry Co.

Ltd 117
Opamp Labs, Inc 130
Optical Disc Corp 127
Orban Associates, Inc 7,17
Otari Corp 15
Panasonic Broadcast
Systems Co 67, 76-77

Panasonic Pro Industrial
Video 34-35,37

Penny & Giles, Inc. . 138
Polyline Corp 129
QEI 31
Quanta Editing Systems 140
RamsafPanasonic 97
Roscar Corp 111
RTS Systems, Inc 112
Sachtler Corp. of America 123
Shure Brothers Inc IFC
Sierra Video Systems 44
Sony Communications Prod/

Broadcast Div. . ... 24-25,40-41
Sony Communications Prod/

Broadcast Div 49-56
Sony Communications Products/

Pro Video 64-65
Sony Mag. Tape Div 89
Standard Tape Laboratory,

Inc 130
Stanton Magnetics 86
Stantron/Unit of Zero

Corp 109
Studer Revox America Inc 11
Tascam Div. TEAC Corp. of

America 136,137
Tektronix, Inc 13
Telemetries, Inc 38
Telex Communications, Inc 60
Telex Communications, Inc 61
Telmak 99
Video Display Corp 119
Videotek, Inc 75
Ward-BeckSystems, Ltd BC
Winsted Corp , 81
360 Systems 110

2 .... 804/424-7290

15 . . . .800/328-1684
65 . . .503/626-8400
86 800/522-5025
38 416/751-626
75 312/759-9500
3 606/331-8990
73 800/422-9961
67 805/968-9621
52 902/823-2233
23 312/860-7600
5 516/222-0200
31 516/222-0200
34 516/222-0200

68 213/245-7708
81 213/934-3566
77 714/522-2370
6,11 . .800/227-4498
10 .... 415/592-8311

32,33 .201/348-7336

20,21 .800/553-7222
103 213/393-0014
79 312/297-0955
17 800/334-9154
99 408/295-8814
54 714/895-7277
60 800/323-8148
66 818/843-7022
71 516/867-4900
1 3121866-2553
25 916/273-9331

.... 800/635-SONY

.... 800/635-SONY

.... 800/523-SONY
...... 201/930-7669

82 . . . .415/786-3546
49 .... 516/349-0235

62-63 .800/821-0019
8 ..... 615/254-5651

104,94 213/726-0303
9 800/452-1877
22 201/427-0347
28 . . . .612/887-5550
29 .... 612/887-5550
56 . . .800/637-4540
69 800/241-5005
39 602/997-7523
...... 416/438-6550
43 800/447-2257
64 818/342-3127
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Key in on the STILLFILEby Leitch, and move into a new
creative dimension of still presentation. The STILLFILEwill
update the look of your productions with a comprehensive
array of visual effects. Compression and positioning. Border
ing. Digital transitions. Internal and external keying. All easily
preset into a sequence you can recall with the stroke of a key.

Call 1-800-387-0233 today for a hands-on demonstration of
the STILLFILE'screative abilities.

Get keyed-up
and add a new
excitement to
your stills.

Don't just reach for the nearest
brand name ... reach for the best.
STILLFILEby Leitch.

I LEITCH I
Leitch Video of America, Inc., 825K Greenbrier Circle, Chesapeake, VA23320 -Tel: (800) 387-0233 Fax: (804) 424-0639
Leitch Video International Inc., 10 Dyas Rd., Don Mills, Ont., Canada M3B 1V5 - Tel: (800) 387-02:33 Fax: (416) 445-0595

Circle (2) on Reply Card
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