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Shure’s new FP31 Mir takes |
a big weight off your shoulders.

Introducing the most innovative field produc-  down on the tape for locating specific takes,
tion mixer of its kind. Shure’s FP31. Youwon'’t and there’s also a built-in mic for voice

find another mixer this small with these fea- slating.

tures, dependability and ease of operation. The mixer also has two separate mic/line

The FP31 measures only 6%16" x 5%1¢” x 178", outputs for 2-camera shoots and a tape output
and weighs just 2.2 pounds' Incredibly, it offers  tofeed a cassette. For monitoring, there are two

the same important features as much larger stereo headphone jacks—one !/4-inch and one
mixers. Plus, a few of its own. for miniplugs. The FP31’s rugged nylon carrying

Every channel has a mic/line level and a case allows you easy access to every mixer func-
low-cut filter switch. And to prevent over- tion and lets you piggyback the mixer on your
load distortion, there's a built- VCR or other equipment.

in limiter with adjustable
threshold.

The FP31 can be powered by
two internal 9-volt batteries, or
from an external 12-volt source.
A green LED flashes to remind
you that the mixer is on. Phan-
tom and A-B power are also
provided to operate lavalier and
shotgun microphones.

A slate tone can be laid

For ENG, EFP and film use,
Shure’s FP31 has everything
you need to make your mix a
perfect success. Coming from a
mixer this small, that’s quite an
accomplishment.

For more information on
Shure’s FP31 Mixer, call or
write Shure Brothers Inc.,

* 222 Hartrey Ave., Evanston,

IL 60204, (312) 866-2553.

THE SOUND OF THE PROFESSIONALS".. WORLDWIDE
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ON THE COVER

The subject of salary is illustrated on our
cover this month with artwork from a
digital graphics system. The currency in
the scene was frame-captured into the
system, then texture-mapped onto
the appropriate surfaces. The other
textured surfaces were created in a
paint program and mapped into place.
There are two light sources in the
scene, which create shiny highlights

on the smooth-shaded cylinders. The
design was <created by Susan
Crouse-Kemp of Bosch, Salt Lake

City, using the Bosch FGS-4000
graphics system.
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BROADCAST INDUSTRY SALARY SURVEY

How does your salary compare with the paychecks of your

peers? Qur fifth annual salary survey of the broadcast industry
reports on pay scales and fringe benefits for three job classifica-
tions: engineering, management and operations.
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1985 Salary Survey

By Brad Dick, radio technical editor

A comprehensive report on the salary trends in broad-
casting. A detailed breakdown is given of compensation
for radio and TV personnel in various market sizes.

* Give Yourself a Raise
An examination of the effects of SBE certification on the
base pay of engineering personnel.

* Money Talks
A sampling of comments from the 1985 salary survey.

BESPECIAL REPORT: THE STATE OF STEREO TV

Introduction

Multichannel TV sound has made a significant impact on
the broadcast industry in the short time it has been
available. Our examination of the move toward stereo
encompasses four important elements:

Mixing for Stereo

By Douglas F. Dickey, Solid State Logic

A report on the importance of proper planning of a pro-
duction console for use at a stereo TV facility.

Tuning for Stereo

By Geoffrey N. Mendenhall, Broadcast Electronics

An examination of the requirements for transmission
chain performance for acceptable muitichannel sound
operation.

Receiving Stereo TV

By Martin Giles, National Semiconductor

A look at new developments in consumer electronics
that are pushing high quality stereo TV receivers into
the home.

The BE Proof for Stereo TV

By Dennis Ciapura. Starnet Corporation. and Jerry
Whitaker, editor

A set of suggested performance targets for a TV station
broadcasting in stereo. This expansion of the popular
FM proof program applies our tough. real-world
measurements to TV audio.

TECHNOLOGY UPDATE

96 Designed for Efficiency

By Carl Bentz, TV technical editor
A detailed report on recent achievements in the design
of high-efficiency UHF power amplifier systems.

DEPARTMENTS
4 News 121 Station-to-Station
6 Editorial 122 Field Report: Lexicon 1200B
8 FCC Update 132 Field Report: Fluke 9010A
10 Strictly TV 136 Show Preview: SMPTE Fall
12 re: Radio 143 News Special: Subcarriers
14 Satellite Technology 154 Business
16 Circuits 162 People
18 Troubleshooting 166 New Products
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News

PRC sessions address
microprocessor-based equipment

More than 700 public radio broadcasters, representing 202
stations, attended the 1985 Public Radio Conference (PRC} in
Denver May 19-22. The annual conference offers specialized
training sessions and meetings for staff members of public
radio stations. The PRC is well-known for the number and
quality of its engineering sessions. This year's conference,
however, provided few general sessions on engineering
topics.

Troubleshooting

A technical session on the maintenance of microprocessor-
based equipment was led by Chuck Kelly, ITC/3M, and Pete
Kukura, director of engineering services at NPR. The session
provided specific guidelines for installing, interconnecting
and maintaining microprocessor-based equipment.

Kukura warned the engineers of the need to provide proper
ventilation for digital equipment. He said engineers are often
fooled into thinking that small equipment doesn’t generate
any heat. Kukura said that with modern low-profile equip-
ment, it is easy to overload a rack’s cooling capacity. He
recommended that blank paneis be placed between the units
to help keep them cool. Stacking equipment one unit on top
of another can only invite trouble, he said.

Kelly discussed noise probiems for digital equipment. He
said that engineers sometimes forget that ground loops can

exist on digital control lines just as they do in audio circuits.
Kelly suggested engineers be as careful when installing con-
trol lines for digital equipment as they are when installing
audio circuits.

Digital recording

One of the more interesting sessions at the conference was
the one on digital recording. Flawn Williams, technical direc-
tor at NPR, led a discussion on the advantages of using low-
cost digital encoding and recording equipment.. He
demonstrated an example of the quality that can be obtained
when using a digital encoder and an inexpensive '%-inch
video recorder. The major difference, he noted, is the lack of
background tape hiss.

Another advantage of using the digital recording process
and Y-inch videotape is the low cost of the tape. Williams
noted that a 2-hour program requires about $40 worth of
l4-inch analog tape, but only about $10 worth of videotape.

Williams said several stations in the NPR system are cur-
rently using the digital encoding process to record some of
their own programs. Most of these stations rely on the F1
series (Sony) encoder using a 14- or 16-bit digital word. The
matching decoder will recognize both word lengths so that in-
terchanging tapes between stations is no problem. Both the
5t. Louis and Baltimore Symphonies use Y-inch videocas-
settes and the digital recording process in the production of
their programs. NPR uses the same recording method for
delayed transmission of its news programs, “All Things Con-
sidered” and “Morning Edition.” BAMN
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Check the racks of the industry’s
leaders, and you'll find Leader
instruments. At ABC, Sony Broadcast,
Reeves, Zenith, HBO, RCA, A.F
Associates, Group W, ATC, Midwest
Corporation, and NBC, to name a
few...where quaiity is paramount,
Leader has been their choice.

You could pay more for
others. But you'll get more

from Leader.

For instance, our half-rack
LBO-5860A Waveform Monitor
makes it easy for you to select

For production demonstration Circle i6) on Replvy Card

ONm B OFF
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POWER j ‘

_1 |

»

ACTUAL SIZE

lines 14-21 (fields 1 and 2) from the
front panel. And there's an L model
that shows you lines 7-21 for

coding information, too. Our half-
rack LVS-5850B Vectorscope is

the perfect mate, with selectable,
electronically-generated targets® ihat
can be read from across the room.
Electronically-generated targets
also provide the highest level of
measurement accuracy, even if you
misalign the CRT center dot. It also
has an internal etched graticule, and

gives a VITS display with strobe input.

More than just
comipetitively priced.

The convenience of viewing both
vector and waveform displays
simultaneousiy gives you
uninterrupted monitoring capability.

Top broadcasters rely on Leader
quality. It's backed by a two-year
warranty {including CRT's) and factory
service depots on both coasts.
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Ask for a catalog of our waveform
monitors, vectorscopes, signal
generators and other instruments;
an evaluation unit, and the name
of your nearest “Select” Leader
distributor.

Call toll-free

(800) 645-5104

In New York State

(516) 231-6900

For professionals

who
know
the

difference.

380 Oser Avenue
Hauppauge, New York 11788
Regional Offices:
Chicago, Dallas, Atlanta,
Los Angeles, Boston
in Canada call Omnitronix Ltd.
(514) 337-9500

Instruments Corporation

For production information Circle {7) on Reply Card
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Certification
pays

6 Broadcast Engineering October 1985

I Editorial I

Although the first class FCC license is dead and buried, the concept of technical cer-
tification of radio and TV engineering personnel remains a top priority with broad-
casters across the country. As studio and transmission equipment becomes increas-
ingly sophisticated, the need for trained engineering personnel becomes even more
pronounced. If that's the case, you ask, does technical certification result in better
pay? You bet! And we have the figures to prove it.

When the commission threw in the licensing towel in 1981, the certification pro-
gram of the Society of Broadcast Engineers (SBE) became the only game in town.
Detractors criticized the society’s efforts as a throwback to the old, outdated first class
license. Fortunately, these voices of the great “marketplace” were ignored.

Conceived in 1973, the SBE certification program was designed to provide a
method whereby technical personnel could be evaluated by their peers. By the
mid-1970s, the officers of the society were keenly aware that the first class license
had, for the most part, become worthless. They also realized that the commission was
at the beginning of a deregulatory process that could only erode the already shaky
status of the “first.”

The SBE certification program was slow in developing. By 1977, the industry still
wasn't ready to accept the need for a standard of measurement. However, with the
loss of the first class license a few years later, SBE certification became the only
testing method for judging the technical competence of engineering personnel.
Broadcasters finally began to realize that without the first, as bad as it was, there was
nothing else by which to evaluate broadcast engineers.

The society does not claim that you can’t be qualified unless you are certified. Ac-
tually, it's quite the contrary. The society says that without sufficient on-the-job ex-
perience and training, you can't even pass their test. The SBE has so structured the
examination and requalification process that it is practically impossible to obtain, or
retain, SBE certification without being actively involved in broadcasting. Therein lies
the major benefit of SBE certification. It proves to the industry that you not only have
a measure of experience, but that you have been able to use that experience and your
technical expertise to pass an industry-recognized examination.

If you pass the test, is it worth the effort? The answer is yes.

It pays not only in terms of the pride you feel when you pass the examination, but
now, according to statistics from the annual BE salary survey, SBE certification may
also pay in the way of a fatter paycheck. The results of the survey (see page 20) show
that an SBE-certified radio engineer's median salary is almost 20% higher than a non-
certified counterpart. The non-certified radio engineer earns a median salary of
$22,400. The SBE-certified radio engineer, on the other hand, earns a median salary
of $26,800, or $4,400 more.

The differences in salary for TV engineers are even more dramatic. The non-
certified TV engineer earns a median salary of $30,400. The SBE-certified TV
engineer earns $37,850, or $7,450 (25%) more! These differences indicate that SBE
certification not only pays, but that it pays very well.

Now, some four years after the official demise of the first class license, we finally
have a standard by which to measure technical competence. That standard is the SBE
certification program. The nature of broadcasting is that we have a way of finding the
tools that are needed to get the job done. We needed a uniform, objective standard
upon which we could rely to hire personnel. We needed a goal that broadcast
engineers could work toward, knowing that they would be rewarded for their efforts.
SBE has filled both needs with its certification program. Certification is a welcome ad-
dition to our business and we're glad to report that the broadcast industry is in agree-
ment with its objectives.

If you're not an SBE-certified engineer, consider becoming one. Your boss may
already be wondering about the need to require certification for some station posi-
tions. The benefits just might begin showing up in your paycheck. B&))
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MOBILE
TELEVISION UNITS

As authorized representatives for leading
scale production truck. or something i1 between. manufacturers. Lerro provides turnkey installa-

It your future plans include a mini-van, a full

tions of state of the art technology anywhere

we can develop your ideas into a complete
in the continental United States.

television vehicle
Our experienced staff will design and engineer To find out more about Lerro and how

intc your vehicle the needs of your organization they can provide your maobile unit. contact
Bob McTamney at (215) 223-8200.

THE

LERRO

CORPORATION
3125 N. Broad St.. Philadelphia, Pa. 19132
215 -223-8200

STUDIOS » POST PRODUCTION ¢ MOBILE UNITS ¢ MASTER CONTROL ¢ MICROWAVE ¢ FIBER OPTICS
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Fairness Doctrine
...not so fair?
By Harry C. Martin

On August 7 the FCC ended its inquiry
into the Fairness Doctrine by concluding
that the policy no longer serves the
public interest. Still, the commission will
continue to enforce the doctrine while af-
fording Congress the opportunity to

modify or to restrict it.

The Fairness Doctrine requires broad-
casters to give balanced coverage to con-
troversial issues of public importance,
and to provide a reasonable opportunity
for the presentation of opposing view-

points.

The commission relied on three con-
siderations in determining that the doc-
trine is poor public policy. First, the
information
sources have increased in recent years.
The commission found that this informa-
tion marketplace makes government-
imposed obligations unnecessary. Sec-
ond, based on the record, the commis-
sion concluded that the burden of pro-
viding time to opposing viewpoints ac-
tually leads broadcasters to shy away
issues.
Finally. the FCC noted that government
restrictions on the journalistic freedom of
broadcasters contravene constitutional
principles, and open the door to gov-

numbers and types of

from presenting controversial

ernment abuse.
Although the Supreme Court
upheld the constitutionality of
Fairness Doctrine under

that growth in the

the court’s logic.

The commission will not, however,
modify or eliminate the long-standing
doctrine. Instead, it deferred to Congress
the opportunity to act in light of the
record and findings in the proceeding.
The commissioners believe that section
the Communications Act
prectudes them from acting on their own

315 of
to repeal the doctrine.

License hearing
for Kansas station

In an order released August 14, the
commission found the Fairness Doctrine
inapplicable to controversial broadcasts
on a Kansas FM station. Nevertheless, in

Martin is a partner with the legal tirm of Reddy. Begley

& Martin. Washington, DC.
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the First
Amendment, the commission indicated
information
marketplace and documentation of the
harmful effect of regulation undermine

I FCC update

light of a mutually exclusive application
to build another station in the same com-
munity, the commission has ordered a
comparative license renewal hearing.

The controversial station has been the
subject of national attention, as well as
petitions to deny its renewal, due to
racist and anti-Semitic programming. In
assessing the case, commissioner Henry
Rivera wrote, "By any contemporary
standard, the programs...were bigoted,
crude and offensive.” The commission
concluded, however, that the programs
did not amount to a meaningful discus-
sion of public issues. This would be re-
quired in order to trigger the Fairness
Doctrine.

The order also rejected a petition to
deny the station’s renewal application on
the basis of the controversial program-
ming. Although finding the racist broad-
casts highly objectionable, the commis-
sion said the First Amendment and the
Communications Act both forbid its in-
terference with broadcast speech unless
it creates a “clear and present danger™ of
violent action.

Instead, the commission designated
standard issues by which it will decide on
a comparative basis whether to renew
the existing license or to award it to a
challenger. Two additional issues con-
cern the incumbent's failure to maintain
a list of community issues and related
programs, and its basic character
qualifications in light of violations of
local law and FCC regulations.

New AM agreement
with Mexico

The United States and Mexico have
tentatively reached a new AM broad-
casting agreement. !t will supersede one
signed in 1968.

The agreement reflects the technical
provisions of the Region 2 Rio de Janeiro
AM agreement, with modifications.
Under the new plan, U.S. stations will be
allowed to operate on Mexican Class |-A
channels at night. Mexican stations also
will be able to use U.S. clear channel fre-
quencies. on the condition that they pro-
tect U.S. clear channel stations. Also. the

wwWw americanradiohistorv com

commission will be able to extend opera-
tion by daytime stations on Mexican
clears past the current 6 p.m. limit.

The agreement should be signed and
put into effect during the fall of this year.

Determining
TV operating power

On June 11 the commission amended
its rules for determining and maintaining
TV aural transmitter operating power.
Station licensees now may select the
method of measurement or installation
that best ensures that power does not ex-
ceed 22% of authorized peak visual ef-
fective radiated power.

No lottery
preference to women

The commission has concluded that it
lacks authority under the 1982 lottery
statute to award preferences for either
“minority ownership” or “media owner-
ship” based on gender.

It said the lottery statute, adopted in
1982, permits minority ownership pref-
erences only for racial and ethnic
groups, and that Congress intended the
media ownership preference to be based
only on structural criteria such as types
of media holdings. The commission
added that it has no residual power to
create a special preference for women
applicants.

Proposal to relax
ITFS and EBS rules

The commission is proposing to relax
certain technical and operational rules
covering the Instructional Television
Fixed Service (ITFS) and the Experimen-
tal Broadcast Services (EBS). ITFS sta-
tions are microwave outlets used
primarily to televise educational material
and, secondarily. to present commercial
programming on a time-leasing basis.
EBS licenses are issued to permit
research and experimentation with new
broadcast technologies.

The proposed amendments would
relax the posting and license re-
quirements for both ITFS and EBS sta-
tions. Also, the proposals would elim-
inate all remote-control requirements for
ITFS stations and allow unattended
operation of ITFS response and relay sta-
tions. Interested parties may file replies
in mid-October.
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Seeing red
(and green, and blue)
By Carl Bentz, TV technical editor

White is not white, even on a
monochrome TV screen. In reality, we
see a combination of blue and yellow
light emitted by the tube phosphors.
Silver and cadmium ions intermix with
zinc sulfide in a complex crystal lattice to
form the P4 monochrome phosphor. In
the mixture, a copper activator controls
the phosphors to achieve what appears
as white.

Images on a color CRT are more com-
plex, however, because we see a mixture
of three colors: the primaries red, green
and blue. By using them in various com-
binations, we can arrive at practically
any color of light. Black, however, is the
absence of light.

Combining colored light sources to
produce other colors is called additive
mixing. In contrast, creating a picture
with paint pigments involves red, blue
and yellow primaries and is called sub-
tractive mixing. The ink pigments used in
the printing of this magazine have been
subtractively mixed, creating an illusion
similar to the way television achieves
some colors.

Blue light from the P22 CRT phosphor
is similar to that in a P4 CRT. More inten-
sity results from additional silver ions in
the crystal structure of the zinc sulfide.
The silver, although an impurity to the
crystal. activates the system.

Zinc and cadmium sulfides are com-
monly used for the green phosphor,
again with a copper activator. The
amount of the Cu ion is critical. It takes
only 0.0000001% of copper in otherwise
pure zinc sulfide to impart a green color.
To attain the exact wavelength of the
desired color requires a tight control of
impurity in the sulfide.

Most CRTs include rare earth elements
to achieve the desired wavelength of
red. Yttrium oxysulfide with europium as
the activator produces red in most P22
tubes. Another combination, europium
yttrium vanadate, may also be used. The
choice of the material is determined by
the wavelength and the intensity of the
light produced.

Of the P22 materials, those creating
blue and green are broadband emitters.
The yttrium material is a narrowband
emitter. In other words, blue and green
are not as pure (limited in terms of
wavelengths), as red.
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We might expect pictures to be over-
whelmingly blue and green, but the
bandwidth characteristic is offset by dif-
ferent duration times of phosphor-
escence. Blue and green glow for a
shorter time than red. Also, the eye is
less sensitive to blue than to red, and

Figure 1. In additive mixing, primaries of
red, green and blue allow almost any col-
or of light to be achieved. The proper mix-
ture of all three produces white.

Figure 2. Subtractive mixing of pigment
colors with red, yellow and blue primaries
can produce almost any other desired col-
or. The proper mixture of all three resulls
in black.

www americanradiohietorv com

green is more prevalent in all of nature.
Through illusion, then, all seems to work
out right.

Why certain impurities take the role of
activators with some emitters is deter-
mined by electron energies of atoms
within emitting materials. The electrons,
excited by external energy. emit light as
they fall to less excited energy levels.
The emitted light color depends upon the
path the electron takes to its preferred
energy level. If an electron made several
stops before its rest orbit, the result could
be three different colors of light (quan-
tum noise). Such emissions could be
undesirable for the color CRT.

The presence of the activator controls
the manner in which electrons behave.
Europium forces the yttrium electrons to
follow a path that produces the desired
red. The presence of copper and silver in
the green and blue phosphors controls
the wavelengths of those emissions.

The energy of the emitted light is
determined by its color, that is, its
wavelength or electromagnetic frequen-
cy. If we view light as particles of energy
{photons), we may ascribe energy levels
to the photons in electron volts. The elec-
tron volt, a unit of energy, is equal to 3.8
x 107 calories. The range of visible light
varies from approximately 1.8eV, a dark
red near 6,900 A, to 3.1eV, a deep violet
near 4,000A. The Angstrom (A), the
wavelength measurement, is 10-%cm.
The result of the radiant energies and
wavelengths causes the light-sensing
cells in the human eye to detect color.

When the phosphor material for the
monochrome CRT is prepared, the two
materials are interspersed into a slurry
mixture and applied to the back side of
the faceplate blank. The better the mix-
ing of the two materials, the more true
the white light emitted.

In the P22 CRT, however, the in-
dividual color phosphors must be kept
separated. in order that they can be con-
trolled. Most tubes use orderly patterns
of dots or stripes of phosphors to sep-
arate the colors. When only the red
gun is on, the screen shows only red.

The composition of phosphors is im-
portant to the colors produced, as are
placements in the CRT. Next month,
we’'ll consider how a P22 faceplate is
prepared. BE)H
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The Lenco 300
Video Terminal System

Manufactured to meet the industry’s toughest
standards...in a uniquely versatile design to solve
your toughest problems.

Any Way You Want It

Take your choice with the Lenco 300 Series —
you get all the components you need. And none
that you dont.

The unigue PFM-300 Main Frame will house up
to nine single modules in virtually any system con-
figuration. Choose from the Lenco lire of more than
thirty video modular components, creating your
own system with a degree of flexibility unmatched
in the industry. And no extra expense for un-
necessary or unwanted features.

Forget obsolescence: plug-in modules make it
easy to replace or upgrade components when your
needs change.

o« lane

Choice

It's the system of choice. [t's the only system that
performs exactly the way you want. Because it's the
system you design yourself. That's why 10005 of
systems are currently in service throughout the
world.

Choice Components

Lenco components are designed to the most ex-
acting specifications and crafted for years of
reliable performance, every Lenco System is sup-
ported by prompt, dependable service. If you
should have problems with any Lenco component,
we'll supply a loan replacement from our factory.
And well do it fast — usually within 24 hours.

For complete technical information on the 300
System and the full line of quality Lenco terminal
equipment, call toll-free: 1-800-325-8494.
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Opportunity shines
for SCA users
By John Battison

When opportunity knocks at the sta-
tion door. the astute operator will always
usher it in. especially if it could mean ad-
ditional revenues. The FCC, with its con-
tinuing technical deregulation and in-
creasing latitude in transmitter opera-
tion. has presented just such an oppor-
tunity for those with FM carriers.

There are probably very few FM radio
stations in the United States today that
operate with only monaural modulation.
In other words. stereo is the norm among
FM stations. In addition to the stereo
signal, many of these stations also run
Muzak or other background music serv-
ices on their subcarriers. Other sub-
sidiary communications authorization
{SCA) uses include data and text
transmission.

A few FM stations have also transmit-
ted TV pictures. There's nothing par-
ticularly new about this. More than 40
years ago at least one station was trans-
mitting facsimile over FM. FAX trans-
mission is a proven FM accomplishment.
Today, television via FM subcarrier can
provide expanded opportunities for an
FM radio station.

The decision whether to use an SCA
channel is frequently influenced by the
type of programming the station carries.
At a serious classical music station with
golden-eared listeners, the addition of an
SCA signal could meet resistance from
the engineering and programming staffs.
On the other hand. the staff of a station
that programs rock or other kinds of
music that don't require a broad dynamic
range may be willing to add one or even
two SCAs.

Today's subcarrier generators, proper-
ly designed and usually integrated into
the exciter-transmitter system, should
not produce any spurious on-air signals.
If the engineering spirit is willing and the
test equipment is available, most, if not
all of the potential problems with SCA
operation—including whistles—can be
eliminated. Any whistles or heterodynes
will probably be hidden by higher
modulation levels anyway.

Although cleaning up an FM system for
video transmission should not be dif-
ficult, the requirements may seem odd to
you. A slow-scan video signal can
operate at modulation levels as low as

Bathison. BE's consultant on  anlennasiradiation,
owns a radio consulting company in Columbus. OH
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—12dB at 8kHz and
Because the signals are quite ditferent
from typical audio signals, so are the per-
formance requirements.

-3dB at 10Hz.

Slow-scan FM TV

Slow-scan TV pictures can vary in
quality from low to high resolution. Ob-
viously, the higher the resolution, the
more time is needed to transmit a full
frame. For example, a 400-line TV pic-
ture requires about 17 seconds for com-
plete transmission. A 280-line picture re-
quires only about half the time (8.5
seconds).

Because slow-scan TV does not have
the high definition or quality we've come
to expect from on-air video, special care
must be taken in the generation of the
signal. The originating camera should
provide a high-quality image. It is dif-
ficult to improve the quality of the pic-
ture by reprocessing after the signal has
been transmitted.

After the TV camera has turned the im-

vertical columns. The reading rate
depends on the bandwidth of the
available transmission medium. At this
stage, the signals can be easily handled
over a twisted pair of wires. Eventually.
the equivalent of a 12MHz signal is
transmitted over an 8kHz bandwidth
subcarrier.

Reproducing the image

The requirements for the slow-scan TV
receiver are demanding. The frequency
response of the receiver’s output stage
must extend down as close to dc as possi-
ble. The necessity of good low-frequency
response is apparent when you consider
that most of the picture information is at
about 60Hz. The receiver-processing cir-
cuits must also provide low distortion
performance.

The signals from the receiver are not
compatible with standard video
monitors. The signals must be processed
or expanded before they can be viewed.
Because the original signals were, in
essence, compressed at transmission,
they now must be expanded into their
original format.

An expander reverses what took place
at the transmitter. The expander con-
verts the audio into a digital signal and

Figure 1. Block diagram of a slour-scan video

age into a series of electrical signals. an
analog-to-digital converter (A/D) is used
to transform the information into a for-
mat that the digital-processing circuits
can handle. The digitized signal is then
fed to a random-access memory (RAM).
The RAM stores only one field of the TV
signal. Storing only one field realizes a
50% decrease in the volume of data
needed for a picture. The processing
equipment samples each line of the
digitized picture at 512 places, resulting
in a further reduction in the amount of
data that needs to be transmitted.

With the digitizing and storage process
completed, the information is read out in

www americanradiohistorv com

transmission system using an FM subcqrrier.

feeds it to a RAM board. This RAM now
contains the necessary information for
one field of video. Because two fields are
needed to make a frame, the information
is read out twice from the RAM. The first
reading produces the odd field and the
second produces the even field. The
combination produces a full frame that
can be displayed on a standard video
monitor.

For Ffurther information on the
technical aspects of TV transmission on
an FM subcarrier. see “Video Transmis-
sion Over FM Subcarriers™ (page 164) in

this issue.
=7


www.americanradiohistory.com

b A Al Y
WL

SFHRE
LAt L dTT ]
Wewshines

Television Stereo Never Sounded So Good

For almost ten years CRL has been researching and building audio processors. Two
years ago we introduced our AM Stereo syster. It is now the best selling AM stereo
system in the world. A year ago we introduced our SG 800 stereo generator that set
new standards for FM steteo quality. Now we extend our expertise to television stereo
with the TVS 3000 series. We think you'll agree that tetevision never sounded better,

Check these features.

TVS 3001
MULTI-BAND
PROCESSOR

CBS Loudness control

30 db gain reduction range

Patented gain control element

Automatic phase reversal
correction

Input conditioning fiiter

Switchable gating

Asymmetry removal

Choice of output, discreet
or matrix

Input and output range

30to +20

TVS 3002
LIMITER/
GENERATOR

Meets or exceeds all BTSC
requirements

MTS audio peak limiting system

DBX encoding circuits

No filter overshoot

Automatic switch to mono
during sync |oss

Proven digital generator design

Automatic gain drift
compensation

Balanced and unbalanced
composite output

Built-in Bessel tone calibration

Video loop-through

SAP and Pro channel inputs

Both units are fully remote controllable and offer full metering, including bar graph and
tally display Slide rail mounting is available as an option.

Circuit Research Labs, Inc.
2522 W. Geneva Drive ® Tempe, Arizona 85282 U.S.A.
801)-535-7648 ® 602-438-0888
Circle (9) on Reply Card
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Subcarriers offer
stereo, and more
By the BE staff

A recent count showed that more than
100 TV stations are prepared for stereo
audio and are, presumably, transmitting
binaural signals. So how should stereo
programming be distributed? Bicycling
tapes is hardly a high-tech method.
Satellite networking can provide prac-
tical solutions.

Satellite-relayed signals have carried
multiple-channel audio for premium
CATV programming with stereo and
more. Cable systems modulate the stereo
audio onto an unused FM channel. For
an additional fee, subscribers tie an FM
receiver to the CATV outlet to get stereo
with the premium video channels.

Most multiple-audio delivery methods
via satellite use subcarriers stacked onto
the main FM visual carrier. For the most
part, the systems are analog in nature,
using two subcarriers to carry the
binaural information. Some, however,
use digital methods to combine two or
more signals onto one subcarrier.

Multiplexed analog component (MAC)
systems may encode numerous audio
signals digitally into the video signal,
allowing security against signal piracy. In
such a system, eight audio channels
could also offer multilingual sound. The
service provided will depend somewhat
upon the material to be sent.

One analog method is the matrixed
sum/difference system similar to broad-

cast FM stereo. Video covers the spec-
trum up to 4.2MHz (see Figure 1). An
L - R subcarrier centers at 5.8MHz above
the video, while L+R lies at approx-
imately 6,6MHz. For standard FM broad-
casting, the main channel is the L+R
sum (to be compatible with monaural
receivers), and the subcarrier is the L—-R
difference signal for demodulation in
stereo receivers. By controlling devia-
tion of these subcarriers, others may also
be transmitted. Satellite signals for MTV,
for example, include an additional
7.4MHz subcarrier for digital stereo
transmission.

Another approach uses video with
mono sound, accompanied by several
discrete left and right audio signal pairs,
as shown in Figure 2. The additional
pairs could be leased for radio network-
ing, if not needed by television.

In theory, subcarriers may essentially
fill the space between 4.5MHz and 8MHz
on the video baseband spectrum. As sub-
carriers are added, the main channel FM
video deviation may need to be reduced
to remain within the transponder band-

VIDEO
L-R L+R
- 7] DIGITAL
? AUDIO
f g
42 5.8 7.4

BASEBAND FREQUENCY (MH2Z)
Figure 1. A composite baseband spectrumn plan shows matrixed L +R and L —R subcarriers for

stereo transmission via satellite.

VIDEO

4.2

5.6 6 6.4 6.8 7.6
BASEBAND FREQUENCY (MHZ}

Figure 2. Discrete audio channels may be carried on u satellite signal. The number transmitted
depends upon the bandwidth requirements of each signal.
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width. As video deviation is reduced, the
video signal-to-noise ratio decreases, and
will eventually reach a point of objec-
tionable noise, snow or sparkles.

MAC systems may offer flexible audio
capabilities with up to eight audio or data
channels encrypted into part of the
horizontal blanking interval (see Figure
3). Removing the 3.58MHz color subcar-
rier and transmitting multiplexed video
components produces outstanding im-
ages, when decoded. Secure signal
scrambling, an attribute of some MAC
methods, protects against signal piracy.

T

100
IRE

+
iﬂ— ONETVLINE ——————

Figure 3. A component! system, such as
B-MAC, includes up to eight audio channels
within the multilevel data packet.

PBS experience

When PBS initiated the satellite inter-
connect between its affiliates and its
technical operations center near
Washington, DC, stereo audio was
among the plans. A subcarrier at 5.5MHz
carried four channels of audio. To use
the encoded audio, each member station
needed a DATE (digital audio for TV
equipment) decoder. For a simulcast, the
TV station routed a stereo feed to a
cooperating co-market FM station, while
carrying a mono mix on the TV signal.
Four-channel broadcasts were possible
with two willing FM operators.

DATE continues to operate today,
along with the standard 6.8MHz
monaural audio subcarrier. Because the
decoders are quite expensive. only about
one-fourth of the member stations ac-
quired the equipment. Now, as the net-
work moves toward complete stereo
capability, PBS is planning to institute a
much less expensive system.

One plan being considered is that of
applying discrete left and right channels
to subcarriers through adaptive deita
modulation. ADM, discussed briefly on
page 32 of the February 1985 issue of

BE, puts the input signal level in control
of digital quantizing step size during
sampling. Overall, adaptive sampling
reduces the effects of noise and may
yield dynamic ranges to $0dB. 1:7: )
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ONE LESS
' ALLIGATOR

The Broadcast Engineer works with time-line
resﬁonsibilities few of us will ever experience.
He knows that equipment problems can wreck
praduction schedules.

That's why the Otan
BIl audio machine is
so (widely used for
brgadcast, news edit-
in%, and production.

Thi'ee speed operation,

front panel record calibra-

tions, a microprocessor

controlled tape counter

with LED display, and variable speed control,
cotipled with “bulletproof” reliability and high
leviel product support all add up to one less
alljgator snapping at vour heels. From Otarit
The Technology You Can Trust.

Cantact your nearest Otan dealer for a
demonstration, or call Otari Corporation,
2 Davis Drive, Belmont, CA 94002

(41'3) 592-8311 Telex: 910-376-4890

m '.m

© Otari 1934
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High-voltage
power supplies

By Jerry Whitaker, editor

Last month, we discussed the operation
of silicon rectifiers commonly used in
transmission equipment. We continue
our examination with a look at series and
parallel rectifier configurations.

Series operation

High-voltage power supplies found in
broadcast transmitters often require rec-
tifier voltage ratings well beyond those
typically available from the semiconduc-
tor industry. To meet the requirements
of the application, transmitter manufac-
turers commonly use silicon diodes in a
series configuration to give the required
working peak reverse voltage.

For such a configuration to work prop-
erly, the voltage across any one diode
must not exceed the rated peak transient
reverse voltage (Vi) at any time. A
characteristic of silicon diodes that
makes this objective difficult to achieve
is the dissimilarity commonly found be-
tween the reverse leakage current char-
acteristics of different diodes of the same
type number. This problem is normally
overcome by connecting shunt resistors
across each rectifier in the chain, as
shown in Figure 1. The resistors are
chosen so that the current through the
shunt elements (when the diodes are
reverse-biased) will be several times
greater than the leakage current of the
diodes themselves.

An additional factor that must be con-
sidered with a series-connected rectifier
stack is the carrier storage effect present
in each diode after the assembly has

I Circuits

swings to the opposite polarity. This
problem can be prevented by connecting
small-value capacitors across each diode
in the rectifier stack. The capacitors
equalize the transient reverse voltages
during the carrier storage recovery
period of the individual diodes.

In a rectifier stack consisting of a long
string of diodes, the effects of stray
capacitance must also be considered.
The stray capacitance from each diode
interconnection, coupled with the diode
junction capacitance, forms a capacitive
ladder. This, in effect, applies an unfair
share of the total reverse voltage across
the diodes in the rectifier chain that are
connected to the ac input point. This
problem can be prevented by keeping
the ratio of shunt-to-stray capacitance
large, either by increasing the values of
the shunt capacitors or by minimizing
the stray capacitance of the rectifier
assembly through special construction.

Silicon avalanche rectifiers

The silicon avalanche diode is a special
type of rectifier that can withstand high
reverse power dissipation. For example,
an avalanche diode with a normal for-
ward rating of 10A can dissipate a
reverse transient of 8kW for 10ms
without damage. This characteristic of
the device allows elimination of the

CR1 CR2 CR3  CR4 CRS
£t 0
R1 R2 R3 R4 RS A1 D1
wWAY—t
ot AAA IR i ATAA S AA AR e AAA m A A A
c1 c2 c3 c4 cs
—— | 1| |} P - R2 D2

Figure 1. A portion of u high-voltage series-
connected reclifier stuck.

been conducting a specific forward cur-
rent. If precautions are not taken, dif-
ferent diode recovery times caused by
the carrier storage phenomenon will ef-
fectively force the full applied reverse
voltage aross the first diode in the stack
to block (recover) when the voltage

Editor's note: Background information from the
Howard W. Sams publication. Reference Data for
Radio Engineers, Sixth Edition. “Troubleshooting™
this month examines how to repair high-voltage
transmitter power supplies.
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R3 D3
—————
R4 D4
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Figure 2. Using buiidout resistunces lo force
current-sharing in a parallel rectifier assembiy.

surge-absorption capacitor and voltage-
dividing resistor networks needed when
conventional silicon diodes are used in a
series rectifier assembly, Because fewer
diodes are needed for a given applied
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reverse voltage, significant underrating
of the device to allow for reverse voltage
transient peaks is not required.

When an extra-high-voltage rectifier
stack is used, it is still advisable to install
shunt capacitors—but not resistors—in
an avalanche diode assembly. The ca-
pacitors are designed to compensate for
the effects of carrier storage and stray
capacitance in a long series assembly.

Parallel operation

Silicon rectifiers are used in a parallel
configuration when large amounts of
current are required from the power sup-
ply. Parallel assemblies are normally
found in solid-state high-power transmit-
ter designs, which operate from low-
voltage, high-current supplies. The major
design problem with a parallel rectifier
assembly is current sharing, because
diodes of the same type number do not
necessarily exhibit the same forward
characteristics.

Semiconductor manufacturers often
divide production runs of rectifiers into
tolerance groups, matching forward
characteristics of the various devices.
When parallel diodes are used, choose
devices from the same tolerance group
to avoid unequal sharing of the load cur-
rent. As a margin of safety, allow a
substantial derating factor for devices in
a parallel assembly to ensure that the
maximum operating limits of any one
component are not exceeded.

Parallel rectifier assemblies are con-
structed to provide for equal heat dissipa-
tion of all devices. Ideally, the rectifiers
are placed on the same heat sink, to
facilitate heat transfer among the in-
dividual components. The device layout
is structured so that the individual diodes
are arranged symmetrically, preventing
a current imbalance to be caused by une-
qual external resistances.

The problems inherent in a parallel
rectifier assembly can be reduced
through the use of a resistance or reac-
tance in series with each component, as
shown in Figure 2. The buildout
resistances (R1 through R4) force the
diodes to share the load current equally.
Such assemblies can, however, be dif-
ficult to construct and may he more ex-
pensive than simply adding additional
diodes, or going to higher-rated com-
ponents in the assembly.

Next month, we will examine ac
power control through thyristor servo

systems. BE
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The Orban OPTIMOD-TV
Audio Processor and
TV Sterco Generator.

Effective TV audio processing is a challenge: it must
provide consisient [oudness trom source 1o source,
and it must control dynamic range 1o provide conifort
ably listenable sownd on sets with small speakers and
smull amplifiers while still sounding open and ndtural
on odav's newer stereo audio and video components.
When audio processors are measured against these dif-
ficult criteria, the Orban 8182A OPTIMOD-TV Audio
Processor emerges as the onlv serious contender

The OPTIMOD-TV's perfect mute is the Orban
8182A/8G TV Stereo Generator—an excellent per-
former in its own right. The scrvo-stabilized miatrix
stereo generator in the 8182A/5G is essentially identical
1o the generator in our industry-standard Orban 8100A
OPTIMOD-FM. Its reliability and stability have been
proven over five vears with literally thousands of
units. BTSC “Equivalent Stereo Separation” comfort-
ably excecds 50 dB, 30-15,000 Hz. The baseband is so
clean that no audible crosstalk is introduced into other
subcarriers, ¢ven under the mosi critical listening con-
ditions. This is a stereo generator design that has
carned its stripes in the real world—a design vou can
trust ro work and keep on working.

Orban’s TV Stereo Generator uses genuine Jdbx®
manutactured compander cards 10 achicve tightest
compliance with the dbx® standard over wide varia

. & A o

OPTIMOD-TV

TELEVESION $TERYO GENERAFCA

OPTIMOD-TV

10000 ¢ CnpmBn - Mg ¢ v L]

orban

[ TR

THE
PERFECT
' MARRIAGE.

tions of time and temperature. Full frequency response
(- 0.5 dB or better) is maintained to 15 kHz, and our
filters provide up to 40 dB better aliasing protection
than some other generators.

Separation stably exceeds BTSC spccifications by
10 dB or more, thanks to rigorous engineering analvsis
and careful component selection in the complex anti-
aliasing 15 kHz sum and difference lowpuss filters. And
the BTSC specifications tbeniselires are conservative,
Psychoacoustic studies have shown that further in-
creases in separation will not audibly improve stereo
imaging. Indeed, it is downright foolish to improve
separation at the expense of other, more audible
parameters like frequency response or non-linedr
crosstalk. Compare before you huy!

The OPTIMOD-TV Audio Processor—tor the best
sound. The Orban TV Stereo Generator—stable; reli-
able; an excellent performer. Together, the perfect
marriage—and why there are more OrbanTV Stereo
systems on the air than all other makces combined

Join the family of satisfied Orban users. Contact
vour favorite Orban Broadcast Products Dealer
or call us direct.

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

(800) 227-4498 o1 (415) 957-1067 Telex: 17-1480

orban
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Power supply failures
By Jerry Whitaker, editor

A failure in the high-voltage power
supply of a broadcast transmitter is usual-
ly a catastrophic event. There is rarely
any question that you have a problem.
Because of the voltages and currents in-
volved, the failure of a component in the
power supply generally leaves telltale
clues as to the cause of the problem. The
clues may be burnt resistors, charred
wiring or leaky capacitors. Sometimes,
you won't have to search that far for
clues, because you may find pieces of a
component scattered on the transmitter
floor. The first line of defense for a prob-
lem in the high-voltage power supply is
the plate overload circuit.

Overload sensor

The plate supply overload sensor in
most transmitters is arranged as shown
in Figure 1. An adjustable resis-
tor—either a fixed resistor with a
movable tap or a potentiometer—is used
to set the sensitivity of the plate overload
relay. Potentiometer-type adjustments
should be checked periodically. Fixed-
resistor-type adjustments rarely require
additional attention. Most manufacturers
have a chart or mathematical formula
that may be used to determine the prop-
er setting of the adjustment resistor (R9)
by measuring the voltage across the
overload relay coil (K1) and observing
the operating plate current value.

Clean the overload relay contacts
periodically to ensure proper operation.

I Troubleshooting

if any mechanical problems are en-
countered with the relay, replace it.

Transient disturbances

Different types and makes of trans-
mitters have varying degrees of transient
overvoltage protection. Given the exper-
ience of the computer industry, it is hard
to overprotect electronic equipment
from ac line disturbances,

Figure 1 shows surge suppression at
two points in the power supply circuit.
Cl and R4 make up an R/C snubber net-
work that is effective in shunting high-
energy, fast-rise time spikes that may ap-
pear at the output of the rectifier
assembly (CR1-CR6}. Similar R/C snub-
ber networks (R10-R12 and C3-C8) are
placed across the secondary windings of
each section of the 3-phase power trans-
former. Any signs of resistor overheating
or capacitor failure are an indication of
excessive transient activity on the ac
power line. Transient disturbances
should be suppressed before the ac input
point of the transmitter.
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Figure 1. A portion of a high-voltage | n2 e A
transmitter power supply. To view the en- AN AAN 1
T

tire circuit, see "Troubleshooting” on page
18 of last month's issue of BE,
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Assembly CR7 is a surge suppression
circuit that should be given careful atten-
tion during each maintenance session.
CR7 is typically a selenium thyrector as-
sembly that is essentially inactive until
the voltage across the device exceeds a
predetermined level. At that point, the
device will break over into a conducting
state, shunting the transient overvoltage.

CR7 is placed in parallel with L1 to pre-
vent damage to other components in the
transmitter in the event of a loss of RF
excitation to the final stage. A sudden
drop in excitation will cause the stored
energy of L1 to be discharged into the
power supply and PA circuits in the form
of a high-potential pulse The results of
this transient can be damaged or
destroyed filter, feedthrough or bypass
capacitors, damaged wiring or PA tube
arcing. CR7 prevents this by dissipating
the stored energy in L1 as heat.

Discoloration or other outward signs of
damage to CR7 should be investigated.
Such an occurrence could indicate a
problem in the exciter or IPA stage of the
transmitter, Immediately replace CR7 if
it appears to have been stressed.,

Check spark gap surge suppressor X1
periodically for signs of overheating. X1
is designed to prevent damage to circuit
wiring in the event that one of the
meter/overload shunt resistors (R1-R3)
opens. Because the spark gap device is
nearly impossible to test in the field and
is relatively inexpensive, it is an ad-
visable precautionary measure to re-
place the component every few years.

Metering
The plate voltage meter can be
checked for accuracy by using a high-
voitage probe and a high-accuracy ex-

‘ternal voltmeter. Be extremely careful

when making such a measurement.
Follow to the letter the instructions for
use of the high-voltage probe. Do not
defeat the transmitter interlocks to make
this measurement. Instead, fashion a
secure connection to the point of
measurement and route the meter cables
carefully out of the transmitter. Never
use common test leads to measure a volt-
age of more than 600V, Test lead insula-
tion for most meters is not rated for use
above 600V.

Next month
In the next “Troubleshooting” column,
we will examine failures relating to the
primary ac power system. B
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ommitted to

What better way to show a commitment
than to introduce the finest, most inno-
vative ¥2" Editing Recorder ever made?
The commitment is JVC's. The recorder
is the CR-850U.
CR-850U. With a new level of picture
quality!
CR-850U. With a new level of conve-
nience!
CR-850U. With a new level of flexibility!
CR-850U. With a new level of reliability!
SMPTE time code ... built-in editing
control functions... 47 dB signal-to-noise
ratio (the highest available!)... Y-688
dubbing for clean transfer without distor-
tion...rack-mountable ... full direct-drive
transport ... unique diagnostic warning
system._..front panel fest points...con-
nections for senal and parallel remote

Circla (130 on Raply Card
WWW.americanradiohistorv.com

aU .

W uci]

)
4
|
l\‘
controllers ... all this and more!

The guality, :he convenience, the f ex-
ibility, the reliability you ve asked for!
Here, now, in the uniqus JVC CR-850U
Editing Recordar!
For more information, call, toll-free:

1-800-JVC-5825

JVC COMPANY OF AMERICA
Professional Video

Communications Division

41 Slater Drive Elmwood Park,NJ 07407
JVC CANADA, Scarborough, Ontario

1885 JVC Company o! Amenca
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1985

Salary Survey

By Brad Dick, radio technical editor

In general, broadcast salaries are up. How does your paycheck compare?

Wanted: Highly qualified engineer.
Will be responsible for maintaining state-
of-the-art facilities in beautiful surround-
ings. Salary $23,000.

Now be honest. Does this description
look attractive to you? Do you earn that
much money? The salary shown above
represents the composite median pay for
radio engineers, according to the data
received in the 1985 BE salary survey.
The composite median salary for TV
engineers is $31,500.

There are few of us who
don't wonder

just how much money our peers are get-
ting paid. Unfortunately, unless we're all
willing to bare the facts, it's difficult to
see just how we stack up on the salary
scale. Enter the BE salary survey.

The results of our sixth annual survey
are broken down for radio and television
into three basic areas of broadcasting:
management, operations and engineer-
ing. Those categories are divided further
into three market sizes: top 50, top 100
and below top 100. Through the survey
results, readers can easily

compare their own

paychecks with those of colleagues in.
similar positions within comparable-
sized markets.

The 1985 BE study was scientifically
conducted by the marketing research de-
partment of Intertec Publishing, under
the direction of Kate Smith. On June 8§,
3,031 questionnaires were mailed to
recipients of BE on an ‘'nth name” basis.
On August 9, 1,205 completed forms had
been returned, providing a response rate
of 39.8%. The data contained in this
report is based on these responses.

Upwardly mobile
As would be expected, the salaries of
those in management were shown to be
higher than those of either operations or
engineering personnel. What was not ex-

w pected. however, was the amount of

these salaries since 1984. Last
aw a drop in pay to TV
1983 median of

year's survey
managers. Frm a
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$60,000, the salary had dropped to
$46,250 last year. This year saw a
healthy increase—to $57,750. A close ex-
amination of the survey shows that
management received considerably
larger salary increases than those with
other job descriptions,

An example is the 1985 TV manager’s
salary, significantly higher than it was in
1984. Comparing this year's results to
last year's. we see the TV manager’s me-
dian salary increased from $46,250 to
$57,750. The $11.500 difference repre-
sents a whopping 25% increase.
Although not as greatly increased. the
radio manager’s salary went from
$28,300 to $34,800, for a 23% raise.

The engineers who responded to the
survey did not fare quite as well. The TV
engineer’s median salary increased from
$28,900 to $31,500 {(up 9%). The sad
news is that the racio engineer’s median
salary actually decreased from $23,700
to $23,000, for a loss of 3%. An examina-
tion of radio engineering salaries by
market size shows the decline is caused
by a 9% decrease in salaries paid to
engineers in the fop 50 narkets.
Engineers—radio and television—in all
other categories posted salary gains.

The median salary of TV operations
personnel increased from $25.300 to
$28,800, providing a substantial 14% in-
crease. For those in radio operations, the
median salary increased from $16,500 in
1984 to $20.000 in 1985 (up 21%).

These results would seem to indicate
that, although engineering salaries were
hetter overall, losses were incurred this
year in major market radio. In general,
the percentages of increase received by
engineers were lower than either
managenient or operations.

If we compare the median salary of the
top 50 markets and the below rop 100
markets by job category, an interesting
trend is found. The difference in median
salary for TV managers between the two
markets is 52%. In other words. as you

CORPORATE/MANAGEMENT

N THOUSANDS OF DOLLARS

RIES |

L

N SALA

A

.

D

MNE
LA .
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TABLE 1.—MANAGEMENT STAFF PROFILE*
.\-:ri.!';_-!éé_é!;.l—i__

445

Median =

Tk o

*Management staff: president, owner, pariner, vice president, general manager.
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Total Below Total Below
Total v Top 50 Top 100 Top 100 Radio Top 50 Top 100 Top 100
% % % Yo % % % % %
Salary Level
Less than $15,000 58 2.0 23 L. 286 75 23 56 9.3
$15,000 to $19,999 6.1 10 26 8.3 4.7 28 10.5
$20,000 to $24,999 6.7 78 7.0 9.5 79 6.2 2.8 8.6
$25,000 to $34,999 227 98 4.7 9.5 15.8 28.3 233 305 29.0
$35,000 to $49,999 20.7 206 14.0 19.0 289 207 18.6 27.8 19.8
$50,000 to $74,999 21.3 28.4 279 33.3 26.4 18.3 3741 19.4 13.0
875,000 or more 16.1 304 441 28.7 15.8 99 14.0 11.1 8.6
Not given .6 B e P 1.2
Median = $41,000 $57,750 $69,750 $59,000 $45,950 $34,800 $50,750 $39,500 $28,600
Received Salary Increase
During Past Year 58.9 74.5 721 81.0 73.7 52.3 67.4 61.1 46.3
Percentage of increase
Less than 5% 53 59 7.0 48 53 50 11.6 28 37
5% to 9% 26.2 38.1 37.2 523 31.6 21.2 209 25.0 20.4
10% to 13% 14.9 21.6 18.6 191 26.3 12.0 20.9 19.4 8.0
15% or more 96 6.9 7.0 48 79 10.8 14.0 8.3 105
Not given 29 2.0 23, A 26 38 == 56 37
Median = 9.4 9.0 88 9.3 8 9.6 10.3 10.0 9.3
Fringe Beneflts Received
(Adds to more than 100%
due to multiple answers)
Medical insurance (paid) 848 93.1 953 857 94.7 81.3 95.3 88.9 759
Dental insurance (paid) 34.7 51.0 744 429 28.9 27.8 419 30.6 235
Life insurance (paid) 65.0 82.4 88.4 810 76.3 57.7 79.1 69.4 49.4
Sick leave 741 90.2 88.4 85.7 947 67.2 83.7 72.2 61.7
Vacation 86.9 93.1 93.0 90.5 94.7 84.2 95.3 88.9 80.2
Stock purchase plan 105 15.7 20.9 14.3 10.5 83 16.3 56 6.8
Profit sharing plan 18.4 245 37.2 19.0 13.2 15.8 16.3 16.7 15.4
Savings plan 1.7 265 30.2 238 237 54 14.0 2.8 3.7
Pension plan 29.4 52.0 512 619 47.4 199 326 19.4 16.7
Bonus 31.2 39.2 385 38.1 385 27.8 395 19.4 26.5
Trade show/convention/
seminar expense paid 56.3 7186 74.4 714 68.4 49.8 48.8 1.7 519
Tuition refund plan 175 275 256 28.6 289 13.3 326 13.8 80
Automobile furnished 50.4 52.0 46.5 61.9 526 498 46.5 1.7 52.5
Years in Present Job
1to2 201 24.5 23.3 28.4 23.7 18.3 233 222 16.1
Jto4 18.7 17.7 18.6 191 158 191 16.3 13.9 21.0
5i09 25.3 25.4 27.9 19.1 26.2 24.8 255 19.4 25.8
10 to 14 12.2 11.8 9.3 14.3 13.2 12.5 14.0 16.7 111
15 to 24 15.5 14.7 18.6 19.1 7.9 149 16.3 222 14.2
25 or more 7.3 59 2.5 [ 13.2 8.7 23 56 9.9
Not given 9 I 1.7 23 L 1.9
Median = 71 6.6 65 57 7.0 7.4 6.8 86 7.3
Years in Broadcast Industry
Less than 5 53 49 2.3 4.8 79 54 4.7 8.3 4.8
5109 9.0 8.8 11.6 10.5 9.1 4.7 8.3 10.5
10 to 14 9.3 9.8 11.6 9.5 79 9.1 14.0 8.3 8.0
15 to 24 315 284 30.2 238 29.0 328 41.7 25.0 321
25 or more 43.4 481 44.3 61.9 44.7 415 326 47.3 427
Not given 15 B = @ == 2z Sk 0 m= 21 2.3 238 1.9
Median = 231 243 236 27.5 20.0 228 211 244 231
Do Part-Time
or Free-Lance Work 283 23.5 209 286 23.7 303 25.6 306 315
Education
High school 13.7 10.8 7.0 19.0 10.5 149 9.3 8.3 17.9
Two years of college 17.8 108 14.0 14.3 583 20.7 14.0 25.0 21.6
Four years of college 36.2 40.2 326 429 47.4 34.4 23.3 333 377
Post-graduate college 292 34.3 37.2 238 368 27.0 488 33.3 19.8
Vocitech school 9.6 4.9 4.7 48 53 11.6 7.0 8.3 136
L Not given 15 1.0 L A 1.7 2.8 19
Age, Years
Under 25 120 | e . mm 1.7 s 5.6 1.2
25 to 34 13.7 6.9 9.3 7.9 16.6 14.0 13.9 17.9
35to 44 36.1 333 27.9 429 34.2 37.3 511 389 333
45 to 54 227 22.5 16.3 19.0 31.6 228 18.6 22.2 24.1
55 or over 245 36.3 44.2 38.1 26.3 19.5 16.3 19.4 20.4
Not given 18 1.0 2.3 21 . 3.1
49.1 2.1 3.2
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Arrakis audio console
products are design-
ed by broadcast eng-
ineers for broadcast-
ers at reasonable
prices.
Qur products sell
themselves. Study our
features, specs., and
prices. Compare and
you will find what
thousands have found
— The Arrakis
Advantage —

MODEL 2000SC

VCA Faders
P & G Sliders
.01% Distortion
Solid Qak Trim
“10W/CH Monitor
Remote Start
Mix - Minus
Modular Design
Ultra-Reliable
Mono Mixdowns
Stereo Cue
Full Muting
Dimensions—
AW 17T"Dx7'H
Weight—55 Lbs.

=

® g Channel Rotary
150SC-6M  $1895
150SC-6S $1995

* 8 Channel Rotary
500SC-8M $3550
500SC-8S $3750

* 12 Channel Linear
2000SC-12M  $4495
2000SC-128  $4695

® 12 Channel! Linear

2100SC-12M  $5495
21008C-125 $5695

arrakiS

SYSTEMS, INC.

204 N LINK LANE, #3
FORT COLLINS, CO
80524

(303) 224-2248
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[t’'s a broadcast U-matic with nine
years on the job.

A team of one-inch type“C”video
recorders that pull a network load around-
the-clock.

A Betacam camcorder that gets
that exciting story, or that impossible shot,
and gets it on the air. Fast.

[t's equipment that works right out
of the box. Equipment that works with
everything we make or will make.

[t's training programs that keep you
right on top of things.

[t's a service and parts network that
blankets the country. And an emergency
hot line that’s altvays open.

[t's a company that came into being
to meet your needs. And did.

The cormmitment continues.

Sony Broadcast.

The gold standard at work. SONY.
BRORGEAST]
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TABLE 2. —ENGINEERING AND TECHNICAL STAFF PROFILE*

& MARKETS TELEVISION
Total Below Total Below
Total TV Top 50 Top 100 Top 100 Radio Top 50 Top 100 Top 100
% % % % % % % % %
Salary Level
Less than $15,000 1.4 6.1 29 6.8 12.8 18.4 8.3 25.0 255
$15,000 to $19,999 14.5 11.0 7.0 10.2 205 19.2 7.3 71 327
$20,000 to $24,999 16.2 13.3 10.5 18.6 15.4 201 19.8 17.9 209
$25,000 to $34,999 27.6 30.1 233 40.7 37.2 24.4 30.3 46.4 13.6
$35,000 to $49,999 21.2 275 36.5 18.6 14.1 12.8 25.0 55
$50,000 to $74,999 7.6 10.4 16.9 5.1 38 83 36 @ -d
$75,000 or more 1.1 16 29 4 1.0 —
Not given 4 9 1.8
Median = - $27,800 $31,500 $37,550 $28,500 $25,300 $23,000 $29,800 §25,000 $18,600
Received Salary Increase '
During Past Year 75.5 86.4 89.0 86.4 80.8 61.0 77.0 571 48.1
Percentage of increase
Less than 5% 14.7 17.2 116 18.6 282 1.1 8.3 14.3 136
5% to 9% 439 51.8 57.6 55.9 359 329 46.9 25.0 23.6
10% to 14% 10.8 11.3 13.4 85 90 9.8 13.5 10.7 7.3
15% or more 53 4.2 58 157 2.6 6.8 723 7.1 36
Not given 7 19 6 1.7 11 4 1.0 fes 0 ==
Median = 7.6 7.4 79 71 6.4 79 8.2 79 7.2
Fringe Benefits Raceived
(Adds to more than 100%
due to multiple answers)
Medical insurance (paid} 83.2 87.4 91.9 78.0 846 778 83.3 75.0 736
Dental insurance (paid) 455 55.7 65.1 525 37.2 321 490 21.4 20.0
Life insurance {paid) 62.6 68.9 76.7 66.1 53.8 54.3 719 57.1 38.2
Sick leave 843 955 94.8 98.3 94.9 69.7 823 67.9 59.1
Vacation 92.3 97.7 97.1 100.0 97.4 85.0 91.7 82.1 80.0
Stock purchase plan 17.3 22.0 34.3 10.2 38 111 219 3.6 3.6
Profit sharing plan 16.4 20.4 215 203 17.9 1.1 1.5 17.9 9.1
Savings plan 225 29.4 419 15.3 12.8 13.2 26.0 3.6 4.5
Pension plan 499 63.8 69.2 62.7 52.6 316 51.0 71 209
Bonus 12.2 126 11.0 153 14.1 115 146 10.7 9.1
Trade show/convention/
seminar expenses paid 30.2 29.8 25.0 39.0 33.3 308 43.8 25.0 209
Tuition retund plan 32.6 42.1 | 51.7 37.3 24.4 20.1 313 71 136
Automobile furnished 129 1.7 5.8 18.6 19.2 145 15.6 25.0 10.9
Years in Present Job
1t02 301 32.0 338 27.0 32.0 27.8 29.2 25.0 27.2
3to4 14.4 12.3 116 10.2 15.4 171 15.6 17.9 18.2
5109 219 19.1 18.0 305 12.8 256 228 39.2 246
10 to 14 111 11.3 8.1 10.2 19.2 10.7 135 14.3 7.3
1510 24 131 14.6 16.9 13.6 10.3 11.1 115 136
25 or more 7.0 8.4 8.7 8.5 7.7 5.1 42 7.3
Not given 24 2.3 29 26 2.6 3.1 3.6 1.8
Median = 6.0 6.2 59 71 55 58 58 5.7 58
Years in Broadcast Industry
Less than 5 14.9 113 11.6 6.8 141 73 42 11.8
5t09 14.6 21.4 22.7 17.0 21.8 18.0 18.8 17.9 17.3
10 to 14 16.2 12.0 11.1 11.9 14.1 21.8 229 25.0 20.0
15 to 24 26.8 24.0 233 37.2 16.7 30.2 36.4 428 218
25 or more 249 287 28.4 25.4 30.7 20.1 14.6 10.7 27.3
Not given 28 2.6 29 1.7 2.6 26 3.1 3.6 1.8
Median = 16.1 16.9 16.6 18.7 14.6 155 15.7 16.0 15.0
Do Part-Time
or Free-Lance Work 48.4 35.0 355 288 385 67.1 68.8 64.3 66.4
— —_— ——— S — i — — — — ——
Education |
High school 29.7 29.4 25.6 339 34.6 299 18.8 321 391
Two years of college 298 31.7 291 32.2 37.2 27.4 30.2 25.0 255
Four years of college 26.3 246 32.0 16.9 14.1 286 333 286 245
Post-graduate college 7.4 6.5 6.4 6.8 6.4 8.5 1.5 10.7 55
Vocitech school 37.9 414 39.0 37.3 50.0 33.3 30.2 286 37.3
Not given 28 26 29 L 5.1 3.0 4.2 36 18
Age, Years
Under 25 6.3 7.4 76 6.8 7.7 47 52 36 45
2510 34 288 274 285 32.2 218 308 333 3241 28.2
3510 44 282 25.2 24.4 23.7 28.2 320 34.4 46.4 26.4
45 10 54 17.5 19.1 151 22.0 256 15.4 188 386 15.5
55 or over 16.6 18.1 209 15.3 14.1 14.5 5.2 10.7 23.6
Not given 26 28 35 0 26 2.6 3.1 36 1.8
Median = 398 40.4 40.0 39.6 418 39.1 379 377 412

*Englneering and technical staff; technical manager, chief engineer, engineer.
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Our painstaking vacuunt and coil-winding technology increases

efficiency and eliminates acoustical "buzz

OUR SCIENTISTS HAD TO OPERATE
IN A VacuuM To GiveE You A NEwW
QuALITY OF SOUND.

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

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

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

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

Whether you're driving your studio monitorsina demanding
final production mix with our 6000 Series amplifiers, or making
critical adjustments to signal quality with our peak or RMS
limiter/compressors, you'll find our audio science giving outstand-
ing clarity to your work. To find out which system is designed
tomeetyour needs, contactyourauthorized |BL/URE| professional
products dealer today.

IBL Incorporated

8500 Balboa Boulevard UREI
S | ELECTRONIC
i ridge,
e US.A. PRODUCTS
8L NCORPORATED 1984

Circle (15) on Reply Card

model 178 DUAL PEAK LIMITER

www americanradiohistorv com
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TABLE 3.— OPERATIONS STAFF PROFILE*

3 -~ ALL
Total Below Total Below
Total v Top 50 Top 100 Top 100 Radio Top 50 Top 100 Top 100
Yo % % % % % % % %
Salary Level |
Less than $15,000 144 8.9 6.0 8.1 16.7 214 8.7 17.4 31.0
$15,000 to $19,999 19.4 12.3 6.0 16.2 23.7 28.6 17.4 306 35.2
$20,000 to $24,999 17.2 14.5 10.0 27.0 14.3 20.7 26.1 13.0 19.7
$25,000 to $34,999 28.8 380 41.0 379 31.0 171 21.7 30.4 9.9
$35,000 to $49,999 119 15.1 20.0 8.1 9.5 7.9 15.2 4.3 4.2
$50,000 to £74,999 6.9 10.1 15.0 2.7, 48 2.9 87 .. .
$75,000 or more 1.2 1.1 P 0 1.4 2.2 43 L
Notgivenh. = & 00 e | cem 00 mmm 0 e 0 gk ] =m0 e 0000 O mE 00 @
Median = $24,700 $28,800 $31,800 $24,750 $23,500 $20,000 $24,600 $20,850 $17,700
Received Salary Increase
During Past Year 77.7 838 87.0 83.7 76.2 70.0 738 78.2 64.8
Percentage of increase
Less than 5% 11.9 15.6 14.0 24.3 119 7.1 8.7 4.4 7.0
5% to 9% 42.0 46.4 50.0 40.5 429 36.5 326 47.8 35.2
10% to 14% 14.4 15.1 18.0 13.5 95 13.6 13.0 13.0 141
15% or more 8.8 6.7 5.0 5.4 11.9 1.4 15.2 13.0 85
Not given B —_ 44 == = @4 = 1.4 43 ..
Median = 8.2 79 8.0 7.2 8.1 88 9.0 8.7 8.6 }
Fringe Benefits Received
(Adds to more than 100%
due to multiple answers)
Medical insurance (paid) 799 86.0 920 73.0 833 721 87.0 78.3 60.6
Dental insurance (paid) M7 525 65.0 459 28.6 27.9 435 26.1 18.3
Life insurance (paid) 60.2 715 80.0 64.9 57.1 45.7 58.7 52.2 35.2
Sick leave 84.0 93.9 96.0 86.5 952 714 84.8 87.0 57.7
Vacation 93.4 96.6 98.0 94.6 95.2 893 91.3 95.7 859
Stock purchase plan 14.7 223 33.0 8.1 95 50 8.7 43 28
Profit sharing plan 129 151 16.0 13.5 14.3 10.0 13.0 13.0 7.0
Savings plan 15.4 229 28.0 18.9 143 57 8.7 4.3 42
Pension plan 42.6 57.5 67.0 45.9 452 236 348 17.4 18.3
Bonus 20.4 16.8 20.0 10.8 143 250 17.4 21.7 310
Trade showiconvention/
seminar expenses paid 36.7 425 39.0 62.2 333 293 34.8 39.1 225
Tuition refund plan 25.7 33.0 420 35.1 9.5 16.4 21.7 17.4 127
Automobile furnished 10.7 1.2 7.0 16.2 16.7 10.0 4.3 13.0 127
Years in Present Job
1t02 36.4 370 39.0 324 35.7 357 26.1 435 395
3to4 16.9 18.4 18.0 16.3 21.4 15.0 17.4 4.3 16.9
5t09 282 27.9 27.0 324 26.2 286 37.0 26.2 239
10 to 14 85 78 80 8.1 7.1 9.3 10.9 87 8.5
15 to 24 53 50 40 8.1 48 57 43 43 7.0
25 or more 9 1.1 10 e 2.4 W Bee 1.4
Not given 38 28 30 2.7 2.4 5.0 43 13.0 28
Median = 4.4 4.3 4.1 5.0 4.2 4.6 56 4.0 4.1
Years in Broadcast Industry
Less than 5 75 6.7 80 s 9.5 86 ... 13.0 12.7
5t09 248 26.3 23.0 29.7 31.0 22.8 21.7 26.1 225
10 to 14 232 21.2 28.0 16.2 9.5 25.7 30.4 17.4 25.4
15 to 24 275 29.0 26.0 35.2 31.0 257 28.3 17.4 26.7
25 or more 135 14.0 120 16.2 16.6 129 15,2 17.4 99
Not given 35 28 30 2.7 2.4 43 4.4 87 28
Median = 135 13.7 13.2 156 14.4 13.2 14.3 119 12.7
Do Part-Time
or Free-Lance Work 48.0 458 440 48,6 47 .6 50.7 56.5 60.9 437 )
Education
High school 113 89 130 . 71 143 13.0 8.7 16.9
Two years of college 2186 18.4 13.0 324 19.0 25.7 28.3 17.4 26.8
Four years of college 433 46.9 54.0 37.9 38.1 38.6 348 47.8 38.0
Post-graduate college 17.9 201 15.0 216 31.0 15.0 19.6 13.0 12.7
Vocitech school 10.0 78 6.0 54 14.3 129 6.5 21.7 14.1
Not given 38 34 4.0 2.7 2.4 43 4.3 87 28
Age, Years
Under 25 6.9 50 4.0 27 9.5 9.3 6.5 17.4 8.5
25 to 34 46.3 458 50.0 379 428 471 436 43.5 50.7
35t0 44 276 30.2 29.0 35.1 28.6 24.3 326 17.4 21.1
45 to 54 11.6 12.3 10.0 189 11.9 10.7 6.5 13.0 12.7
55 or over 4.1 39 40 27 4.8 4.3 65 ... 4.2
Not given 315 28 3.0 2.7 24 4.3 4.3 8.7 28
Median = 339 345 339 37.3 34.2 332 345 315 329

*Operations staff: operations manager, station manager, preduction/program manager.
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: Varian VIKP-7555 “S” tube
or: Harriss TVED-220
Statlon' WTlC Ml‘r‘l Hartford

The Bottom Line: America’s
most poweriul television signal.

The group at Channel 61—WTIC,
Hartford, CT, found out what's
new in super-high efficiency:
Varian and Hanis.

The new Harmris 220kW transmit-
ter recently installed at WTIC, in-
corporates all the latest effi-
ciency-improving technologies.
At the head of the list is Varian’s
new super-high efficiency, 5-
cavity “S” tube.

The new Varian klystron pro-
vides improved beam efficiency
through a unique combination of
cavity tuning and loading known
as pseudo-harmonic prebunch-
ing. Combined with a Varian varia-
ble visual coupler (VVC), and a

nod anode pulser, peak-of-sync
efficiencies approaching 70%
¢:an be attained.

IFor more information on Varian's
*8" tube call Varian Microwave
Tube Division or contact any Elec-
tron Device Group sales organiza-
tion worldwide.

HARRIS

HARRIS CORPORATION
HROADCAST DIVISION

P O, BOX 4290

QUINCY, ILLINOIS 623054290 US.A.
n7I22-8200

Circle (18) on Reply Card

Varian Microwave Tube Division
611 Hansen Way

Paio Alto, CA 94303

Telephone: 415+424-5675

varian
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TABLE 4. - MEDIAN SALARY SUMMARY FOR 1984 AND 1985, TV

1984 SURVEY 1985 SURVEY
All Below Alt Below
) Markets Top 50 Top 100 Top 100 | Markets Top 50 Top 100 Top 100
Management $48,250 $60,000 $48,200 $37,100 $57,750 $69,750 $59,000 $45,950
Engineering $28,900 $35,750 $24,250 $23,250 $31,500 $37,550 $28,500 $25,300
Operations $25,300 $30,500 $21,000 $22,000 $28,800 $31,800 $24,750 $23500 |

TABLE 5.—- MEDIAN SALARY SUMMARY FOR 1984 AND 1985, RADIO

Al Below | All Below
Markets Top 50 Top 100_ Top 100 Markets Top 50 Top 100 Tog 100_ -
Manggegenti $28,300 $42,500 $25,000 3 SES,ZCE _f_ - $34,800 $50,750_ - 339,500_ ) $2_8,600 -
Engineering $23,700 $32,700_ ) :519,300 ) $17,000 $23,000 $29,800_ | $25,000 $18,600
Operations $16,500 $24,000 $14,150 $15,000 $20,000 $24.600 $20,850 $17,700
TABLE 6.— MEDIAN SALARIES ACROSS ALL MARKETS
1 - Lo Wm0 o st TEREVISIORWGTREENAT R G ol e s oo RARIDL 121 odk Al DY
| 1982 1983 1984 1985 1982 1883 1984 1985
| Management - 852,000 $60,000 $46,250 857,750 $26,900 $28,600 EBLSO_O_ _51_’,4,8_00_
Engineering $29,000 $27,600 $28,900 $31,500 $20,700 $20,850_ 322290 §2§.(E0 _
Operations $23,800 $24,750 $25,300 $28,800 $18,650 $17.350 $16.500 $20,000
TABLE 7.—- MEDIAN VALUE PROFILE OF BROADCASTERS
(Radio and TV Combined)
MANAGEMENT ENGINEERING OPERATIONS
. — B | B _1983 . == 1_984 ) 1985_ | 1983 _1981 — 1985 | 1983 1984_ 1985 )
r__Salary Level 537,550_ 533,90(1 __ﬂoo ) $24,6(20 75_25,500 327.8007 I $21,300 $21,100 524.720_
Received Salary Increase 1 57.5% ) 6(}6%_ 58'79%7 | 73_0°/‘L 13.0% 75.5% | 73.8%7 870.75% 27.7"/3 |
{ Amc:unt_of Inc_reasg 1 123"L ) _8.7%_ 9_4‘7: _E%_ 8.0% ) 76% 8.2% 8.5% ) _E,_2% i
Years in Present Job 7.1 6.8 71 i 6.4 58 6.0 43 46 _"’L__
b_Y_ears in Broadcasting 21.2 213 23:1_ il 17.3 4‘15‘8 ) 46:1, mll 12797 - 1_1_9 13.5 .
Does Free-Lance Work |8 23.4% 30.6'{0 - .’&3%_ 46.2% 46.9% 48_1%_ I ES"_A 47.2% _4&)%_
] __LCoHege >2 )'EEE_ R Eﬂﬂ: TEVL 83.2% 66.3% 66.2% 63'5°/L 8_6.0_% 86.5°io . 82.8“/;
Age, Years 449 441 445 40.6 39.0 39.8 | 333 335 359
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Looking into

ROUTING SWITCH

Look into

THIS...

RS...?

Once
you look
into the
MODULA
System, you
will realize
the advantages
of 1986
microprocessor
technologies:

¢ No video
crosspoint card
adjustments
of any kind

s Only 1 adjustment
for the entire
video signal path

» 10 year battery backed
memory for absolute

system status restoration Seoadcacl tlcme Ine
e The fastest (<25 ms)

command executions in the industry with Box 19007

BSM’s CDS® (Collision Detection System®) switching Spokane, WA 99219-9007

These and many other important features of the MODULA System

are described in our current literature. Take a look at the reasons why an

increasing number of bid requests are written around MODULA specifications. (509) 448-0697
Circle {17) on Reply Card
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move from the smaller market into the
rop 50 market, the median salary in-
creases 52% for TV managers. Radio
managers see an even larger median
salary increase of 77%.

That same differential also carries
through for the engineering side of
broadcasting. A TV engineer's median
salary will increase about 48% in the
larger market. The radio engineer will
see an increase of 60%.

The operations staffs will see smaller
raises as they move to larger markets.
There is little difference between the
radio and TV median salary increases.
On the TV side, operations personnel
receive increases of 35%; the increase in
radio is 39%.

These results confirm that usually
there is a financial advantage to working
in a larger market. When considering
salary only, the radio manager and the
radio engineer stand to gain the most by
moving to the big time.

Across the board
The increases obtained by broad-
casters this year were, in general, higher
than last year. Management salary in-
creases (by category) were, without ex-
ception, higher than any corresponding

increase received by engineering or
operations personnel. The lowest me-
dian increase for management was 8.8%
and the highest was 10.3%. The same
comparison for engineering shows a low
of 6.4% and a high of 8.2%. Operations
staff pay increases ranged from a low of
7.2% to a high of 9.0%.

Tabular results

The details of the 1985 BE salary
survey are shown in the preceding tables.
Table 1 covers the management and cor-
porate staff; Table 2, the engineering and
technical staff; and Table 3, the opera-
tions staff. Tables 4 and 5 present a
tabular summary of significant salary
data for this year and last year. Table 6
summarizes the median salary for all
three job categories for television and
radio over the past four years.

All tables report median salaries,
which may be considerably different
from average salaries. The median salary
is the midpoint for the group considered.
Half of the group has a value higher than
the median and the other half of the
group has a lower value than the me-
dian. The median value provides a better
statistical representation of the overall
data and is used throughout this report.

Salary trends

Like other professions, broadcasting is
seeing an upturn in the economy. But
before you congratulate yoursell, con-
sider where you need to be if you want
to keep up with inflation.

Based on a 1967 reference value of
100, the consumer price index (CPI) for
this past July was 322.8. This means it
takes more than three times as much
money today to buy the same goods as it
did in 1967. Using 1982 as a base, what
would your salary need to be to keep up
with inflation over just the past three
years? If you earned $29,000 in 1982 as a
TV engineer, you would have to be earn-
ing $38,773 today to keep up with the
past three years' inflation. According to
our survey, that composite salary is
$31,500. You're behind by $7,273. The
same factor, of course, can be applied to
other categories.

It is important that we look deeper
than the dollar amounts that appear
throughout the survey. The real
significance of an annual salary survey is
that it helps to track the industry's
developing trends—and those merit our
close examination. As the broadcast in-
dustry profits, so too should radio and
TV personnel.

Our purpose is clear: to provide the uitimate source for all broadcast related tubes and
components. We've geared our entire distribution system to ship virtually every order the
same day. Qur highly personalized service and technical knowledge is legendary in the industry.
Best of all, because of our large volume buying, Calvert has the lowest prices — and cannot be undersold.

PRODUCTS:

Cathode Ray Tubes » Diodes » Klystrons » Monitor Tubes ¢ Plumbicon® Tubes ® Receiving Tubes

RF Ceramic Capacitors « RF Transistors e Saticons * Solid State Replacements ¢ Transmitter/Power

Tubes * Tube Sockets » Accessories ® TV Linear Devices ¢ Vacuum Capacitors « Vidicons * Vistacons

MANUFACTURERS: Acrian « Amperex » Cetron e EEV « Eimac « GE « Hitachi ¢ ITT « ITT Jennings
Machlett  National ¢ Philips « RCA * Raytheon ¢« Thomson-CSF e Varian « Westinghouse

Call our Toll Free number now and start saving. 800-526-6362
CALVERT ELECTRONICS, INC. ({5

One Branca Road, East Ruthertord, NJ 07073 - 201-460-8800 - Telex 423205 CALV - TWX 710-989-0116
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As the survey shows, engineering
salaries are up. However, the salaries
are not necessarily keeping up with in-
flation, and they certainly do not ap-
proach the kinds of raises that
management personnel are getting.
There is a bright spot, though.

The BE survey form requested infor-
mation on whether the respondent
held an engineering certificate from the
Society of Broadcast Engineers (SBE).
Because the data was available, it was
analyzed for any correlation between
SBE certification and salary. The SBE
has maintained for years that its cer-
tification program Is the only one
worth having, and this survey provided
the opportunity to challenge or to con-
firm that view.

The comparison of SBE-certified to
non-SBE-certified radio and TV
managers produced mixed results. The
SBE-certified radio manager's median
salary was 4% higher than a non-
certified counterpart. However, over

Give yourself a raise

all markets—including both radio and
television—the manager with SBE cer-
tification earnied 12% less than a non-
certified counterpart.

Similar results were obtained with
the operations staffs. The SBE-certified
radio operations staffer earned a me-
dian salary almost 14% higher than a
non-certified one received. For overall
markets—both radio and televi-
sion—however, the SBE-certified
operations staffer's median salary was
15% less than a non-certified counter-
part earned.

The real differences, as one might ex-
pect, showed up in the engdineering
categories. in only one case, the below
top 100 markets for radio, did the SBE-
certified engineer earn less than a non-
certified counterpart. That difference
was 2%. There were, however, signifi-
cant differences in the other areas.

In the area of total radio markets,
the SBE-certified radio engineer’s me-
dian salary was $26,800, or aimost

20% greater than the non-certified
radio engineer’s. in television, the com-
posite SBE-certified TV engineer's
salary was 337,850, or 25% greater
than the non-certified engineer's. For
all markets, including both radio and
television, the SBE-certified broadcast
engineer's median salary was almost
18% higher than the non-certified
engineers.

Why the difference? There are prob-
ably a number of reasons that SBE cer-
tification seems to result in higher
engineering salaries. It could be that
SBE-certified engineers have been
around fonger. They may have better
skills because they've had lo pass a
comprehensive engineering test. They
alsc may tend (o be engineering
managers. For whatever reason, this
year's BE salary survey indicated that
SBE-certified engineers generally
receive higher salaries. Next year's
survey will seek to more closely ex-
amine the reasons behind this trend.

Editor's note: If you're interested in obtaining
SBE certlflcation, contact the SBE national
cffice at 317-842-0836 for turther information.
Or, write to the certification secretary, Socie-
ty of Broadcast Engineers, P.O. Box 50844, in-
dianapolis, IN 46250.

MANAGEMENT
ALL
MARKETS TELEVISION RADIO
Total Below Tetal Below
Total TV Top 50 Top 100 Top 100 Radio Top 50 Top 100 Teop 100
% % % %o % % % % %
Hold licenses 49.6 30.4 30.2 38.1 26.3 57.7 535 55.6 59.3
First phone/general 35.9 28.4 30.2 333 23.7 39.0 37.2 361 401
SBE cortificate 9.9 49 70 95 L. 120 116 139 1.7
Restricted third class
license/permit 2.3 10 .. 48 29 28 3
Other 8.2 20 Ll 4.8 26 10.8 14.0 1. 9.9
ENGINEERING
e ALL = -
MARKETS TELEVISION RADIC |
Total Below Total Below
Total v Top 50 Top 100 Top 100 Radio Top 50 Top 100 Top 100
| % % %o % % % % % %
Hold licenses 875 845 82.0 93.2 833 91.5 89.6 929 92.7
First phoneigeneral 80.7 78.6 76.7 86.4 769 83.3 83.3 89.3 81.8
SBE certificate 16.6 129 14.0 13.6 10.3 21.4 26.0 21.4 17.3
Restricted third class
license/permit 29 26 2.9 1.7 26 34 2.1 36 4.5
Other 96 9.4 5.2 119 16.7 98 8.3 10.7 109 1
OPERATIONS
CALL
MARKETS TELEVISICN RADIC
Total Below Total Below
Total TV Top 50 Top 100 Top 100 Radio Top 50 Top 100 Top 100
% % Y% % % % % % %
Hold licenses 451 285 31.0 216 286 66.4 58.7 739 69.0
First phoneigeneral 226 19.0 21.0 13.5 19.0 271 19. 30.4 310
SBE certificate 5.0 1.7 1.0 2.7 24 9.3 8.7 87 9.9
Restricted third class
licenselpermit 15.0 7.3 80 54 71 250 21.7 348 239
Other 3.4 17 2.0 27 557 87 4.3 3.2
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AFFILIATE, INDEPENDENT
OR SUPERSTATION. ..

ADM MAKES THE
TO STEREO EASY

If you are considering making the transi-
tion to stereo TV, this is a good time
to make the move to ADM. In
addition to stereo, you can
have the traditional ease of
operation, tlexibility and
quality available only

with ADM consoles.

The new S/TV is a full fea-
tured stereo console designed
for any broadcaster who needs

ADM quality at a price that will be
gentle on your equipment budget

Py

......
fffff

NEW SITV

ADM'’s top of the line BCS has
already proven to be a best
seller at major networks,
affiliates and independents.
Features like input pre-select,
dual cue, group mute and our
exclusive VCA Slidex® attenu-
ator makes life at the console
just a little bit easier.

With the ADM five year
warranty you can buy it and
forget it. It will handle your stereo

needs now and in the future.
Call us, we like to make life easier
for our friends.

R

ADM Technology, inc.

e 1626 E. Big Beaver Road, Troy, Michigan 48084
Company Phone: (313) 524-2100 « TLX 231114
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Perhaps the most interesting aspect
of preparing the annual BE salary
survey is reviewing the written com-
ments on the survey forms. They ran
the gamut this year from negative to
positive. Radio engineers, on the
whole, were generally negative toward
current conditions in the industry. The
theme echoed by radio engineers
centered on low salaries. The
responses of TV engineers were about
equally divided on this subject.

Radio engineers were particularly
outspoken about the need for trained
personnel. Many comments reflected
frustration with the lack of qualified
engineers. “"Dependable, skilled radio
technicians are hard to find because
the good ones can earn higher wages
and have better working hours in other
technical fields,” one said. It may be
that radio engineers feit the loss of the
first class FCC license more than TV
engineers did. The loss of the license
was mentioned as a primary concern
by a number of respondents. Judging
from their comments, it appears that
radio engineers are—in general—less
satisfied with their positions than are
TV engineers.

Compared to last year's, however,
this year's respondenits were more
positive in their reflections on the
broadcast indusitry. Last year's com-
ments were generally quite negative
about the conditions within broad-
casting. In any case, their thoughts pro-
vide a close-up look at how those who
work In the trenches feel about their
jobs, their industry and their futures.
Following are some of the comments
we received:

with local stations doing more news
gathering and production.”

“I think there are unlimited oppor-
tunities in the broadcast industry.”

“Our station is making tons of
money but we, the foundation of the
business, are not getting much of it.”

“Opportunities in broadcasting are
diminishing. This, I believe. is due lo

“Why is good help so hard
to find?”’

low pay and unfavorable working con-
ditions. Also, younger people are not
entering broadcasting because of bet-
ter pay and more opportunities in
other industries.”

“Broadcasting is a rapidly changing
industry and the opportunities are still
there. It has been good to me in the
past and I don't plan to leave this crazy
business anytime soon."

“There is not enough new talent
coming into the business.”

“Dependable, skilled radio techni-
cians are hard to find because the good
ones can earn higher wages and have
better working hours in other technical
fieids.”

“...'m only in radio because I like this kind of work, otherwise

I'd have to be nuts.”

“Since the commission deregulated
operator regulations, major markets
no longer hqve a feeder program from
small markets. The pool of experi-
enced engineers is drying up fast.”

“There is a desperate need for good
broadcast engineers.”

“I am 48, work all the time, and am
not paid for everything | do. But, |
wouldn't be in any other business. |
started in 1955, when radio was dead’
and ['ve watched it grow every year.
It’s a great business.”

“Why is good help so hard to find?”

“The opportunities in the industry
are expanding and more compelitive

‘The pay is too low to attract young,
qualified personnel. They can work in
other industries for the same pay or
even more, and not be on 24-hour
call’

“l find the broadcast industry very
challenging as well gs rewarding. My
plans are to stay in TV.”

“Because of the low pay and chang-
ing nature of radio engineering, the
cream of the crop is being siphoned off
into military electronics. The elimina-
tion of the first phone license has
reduced the stature of the chief
engineer and has meant the elimina-
tion of many engineering positions, in-
cluding some chief engineer positions.’

“The ourlook for radio engineers is

' Money talks

bieak. I'm only in radio because [ like
this line of work, otherwise I'd have to
be nuts.”

I feel the future of broadcasting is
brighter than ever.”

“It seemns to be getting harder to con-
vince managers and owners to spend
the extra money to have an engineer,
even a part-time engineer, on staff.”

“The management sector has gotten
greedy with the money they've saved
because of FCC rule relaxation. Gel-
ting money to make improvements is
like pulling teeth.”

“The salary level is too low for the
technical knowledge required to main-
tain modern broadcast equipment.”

“There will always be a place for
bright, creative engineers. Nut and bolt
fixers need not apply.”

“There are many opportunities for
qualified broadcast engineers, but
good engineers are becoming harder to
find."”

“There is a desperate need
for good broadcast
engineers.”’

“Broadcast salaries are not com-
petitive with other industries in our
area. It’s very difficult to find qualified
people for RF work in general We
need higher pay and more security.”

“There are plenty of opportunities in
broadcast engineering at the present
time. However, too many owners and
managers are willing to agccept less
than excellent engineering work. They
are also not willing to pay salaries that
would attract good engineers."

“The people who make a career of
this business do so because they enjoy
it, not because of the monetary
rewards.”

“I'm very concerned about the so-
called deregulation of the industry. It
looks like the well-maintained stations
will still do OK. But, the smaller sta-
tions will use deregulation as an op-
portunity to let everything fall apart.”

“The sky is the limit."” B
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DYNAMAX CTR100 SERIES
o ]

GO H/ITH THE WINNERS.

“We installed Dynamax CTR100s
at KI1S-FM, #1 in Los Angeles.
X We plan to make Dynamax

_Cart Machines standard
equipment at all our
stations.”

Joe Dorton

President
Gannett Radio

BROADCAST PRODUCTS BY FIDELIPAC

Fidetipac Corporation [] P.O. Box 808
[J Moorestown, NJ 08057 (] U.S.A.
609-235-3900 (] TELEX: 710-897-0254
] Toll Free 800-HOT TAPE

A1 n
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I Stereo TV special report l

The state of stereo' TV

Edited by Jerry Whitaker

Stereo television has made great strides since its FCC approval in the
spring of 1984, but at hundreds of stations, the real worRk is still ahead.

So you think stereo television is pretty
simple. Add a stereo generator, connect
a few more crosspoints to the routing
switcher, buy yourself a stereo syn-
thesizer and—poof—you're in business.
Not so fast! It's not that simple.

Were you around during the conver-
sion from monochrome tq color televi-
sion in the 1960s? If so, you will
remember the extensive work that went
into making a plant full color. You first
upgraded the transmission chain, and
then the network equipment. Slowly,
month by month, other sections of the
facility were converted to color opera-
tion. Most stations can expect a similar
process of gradudl conversion for stereo
television.

Although we commonly think of stereo
as a relatively new technology, the con-
cept has been around for a long time.
The first known public exhibition of the
stereophonic effect was on April 27,
1933. Scientists from the Bell Telephone
Laboratories conducted an impressive
display of stereo in a landline-based
transmission from Philadelphia to
Washington, DC. Music played by the
Philadelphia Orchestra at the Academy
of Music was picked up by microphones
placed in front of the orchestra. The
signals were amplified and applied to
telephone lines that connected to Con-
stitution Hall in Washington. There,
amplifiers and high-power 2-way
loudspeakers reproduced the program.
The exhibition was a great success.

Stereophonic transmissions on FM
radio date back to the late 1950s. In
1959, the National Stereophonic Radio
Committee was established to examine
proposed FM stereo systems and to sub-
mit a final recommendation to the FCC.
Tests were conducted in the summer of
1960 over KDKA-FM in Pittsburgh, with
receivers set up in Uniontown, PA. The
system of stereo transmission proposed
by General Electric and Zenith Radio
was adopted by the commission, and
operation under the new mode of broad-
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casting was authorized to begin on June
1, 1961.

TV's turn

On March 28, 1984, the FCC voted
unanimously for the use of subcarrier fre-
quencies within the aural baseband of
broadcast TV transmitters. The ruling
resulted from a 1977 notice of inquiry
issued by the commission concerning the
possibility of broadcasting TV sound in
stereo and adding simultaneous bilingual
programming. From the TV industry
came three separate proposals for accom-
plishing this task, along with four
separate noise-reduction schemes to help
improve the sound quality. After detailed
testing, summarized in a nearly 4-inch-
thick stack of reports, the Broadcast
Television Systems Committee (BTSC)
recommended to the commission a
multichannel sound system (MCS) that
was a combination of an AM multiplex

proposal {made by Zenith Radio) and a
noise-reduction companding technique
for the stereo and second audio program
signals (developed by dbx).

Although other systems may be broad-
cast, only the BTSC-MCS system may use
a pilot subcarrier frequency of
15.734kHz. This is the same frequency as
the horizontal line scan frequency used
in color television and is the signal used
to trigger the stereo decoder. Because of
the industrywide support given to the
BTSC-MCS proposal. it has become the
de facto standard for U.S. TV stereo.

Stereo scorecard

Without a doubt, stereo television is a
smashing success. More than 100 stations
have converted to multichannel opera-
tion, and more are coming on line every
day. It is estimated that more than half of
the 100-plus converted stations are in the
top 30 markets. Competition among sta-
tions has resulted in strong pressure on
mono facilities within “stereo markets”
to make the move as quickly as possible.

In the following series of articles, we
examine the process of converting a sta-
tion from monophonic to stereophonic
operation. The conversion effort encom-
passes production, transmission and
reception technologies. It also demands
top performance from equipment
throughout the broadcast chain. =7

STEREO DIFFERENCE
SOKHZ 4 T
AM (Fh = 15.734KH2Z)
0se :
MONO sC 1
25KHZ - 1 SECOND AUDIO
L-R TELEMETRY
L+R T | SAP | Fm 1]
! 6.5Fh
Fh 2Fh 5Fh -SF
oo FREQUENCY

Figure 1. The BTSC multichannel TV sound signal spectrum. Each subcarrier is placed at a
multiple of the horizontal line scan frequency. The stereo difference signal amplitude-modulates
a suppressed subcarrier at 2Fh, while the second audio program (SAP) channel frequency
modulates a subcarrier at 5Fh. Both signals are compressed for noise reduction.
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uilt especially for the

broadcaster, the Ampex

ADO™2000 special effects
system delivers viewers at a price
that will amaze you.

No other special etfects system is
so fast and easy to use for live
broadcasting. Instant, single-stroke
access to 30 effects, plus all the
standard effects that have made the

ADO system famous, will give your

live programming the look that
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- 1985 Ampex Corporation

glues viewers to their chairs.

And options like rotation, three
dimensional perspective and the
unique Digi-matte™ key processor
give you room to grow. You can
even: add more channels when
you're ready!

Call your Ampex Sales Engineer
for a look at the ADO as a stand-
alore performer, or teamed with
our new AVC switcher for the
ultimate in creative power. And

L L]

remember, with each Ampex
product comes Ampex support
and service, worldwide.

Atlanta [404) 491-7112 Chicago (312 593-6000
Dallas (214) 960-1162 Los Angeles (8181 240-5000
New Jersey [201] 825-9600
In New York (212) 947-8633
San Francisco {415) 367-2296
Washington, D.C. {301) 530-8800
Canada (416} 821-8840

AMPEX

Ampex Corporation « One ot The Signal Companies
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e know that one basic
VTR, modified many ways
to fit many recording ap-

plications, is the most cost-effective
way for a manufacturer to build a
line of VTRs. But we also know that
this approach may result in compro-
mised performance and concessions
on the part of the user — concessions
that at first seem small, but add up
quickly in terms of inefficient opera-
tion and lost business.

Ampex, video recording, and the

business of video have been synony-
mous since 1956. And though we've
seen the “expedient approach” come
and go over the years, the profes-
sionals in the video business have

repeatedly assured us that their stan-

dards leave no room for compromise
For these professionals, we build a
complete line of the very best video
tape recorders in the world.
The VPR-3: 500 ips? acceleration

deceleration profile and 20 milli-sec-

ond single field lockup make it the
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VIPR-6
1985 Ampex Corporation
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fastest and most precise video tape
recorder ever designed. With its mul-
titude of sophisticated features, the
VPR-3 is ideal for demanding post-
production applications.

The VPR-6: Superb video and audio
performance, along with the features
most users ask for, make the VPR-6
the choice of video professionals for a
wide range of applications. Its price,
performance and reliability offer a
package that makes good business
sense for broadcast, production and
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post-production users.

The VPR-80: Low cost, but high
quality. Ampex brought decades of
VTR experience to bear on this most
difficult of design tasks. We know
that every video facility at some time
or cther needs a “workhorse”

VTR that can produce high quality
video and audio, and at the same
time not strain the budget. The
VPR-80 is that machine

The VPR-5: The video quality and
features of a Type C VTR in a pack-

zge no larger than a briefcase, allow
you to record tapes in the field and
edit the same format in the studio.
When your productions begin in the
field, where rugged and reliable per-
formance i1s demanded, you need the
VPR-5

Call your nearest Ampex field
office for a demo of the VTR that fits
your needs. We know that one will be
a perfect fit, either as a stand-alone
performer, or teamed with an ACE
editor, AVC switcher and an ADO™

in an Ampex Creative Command
Center™. And remember, you can
count on Ampex product support,
worldwide.

Atlanta (404} 491-7112 Chicago (312} 593-6000
Dallas (214) 960-1162 Los Angeles (818} 240-5000
New Jersey {201) 825-9600
It New York (212} 947-8633)

San Francisco {415) 367-1296
Washington, D.C. (301} 530-8800
Canada (416) 821-8840

AMVMIPEX

Ampex Corporation - One of The Signal Companies “

Circle {23) on Reply Card
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You've never liked

to make compromises
in your teleproductions.

Now you don't have to.

VPR-80
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’ Stereo T'Vspecial report I

Mixing for stereo

By Douglas F. Dickey

Producing stereo programs for television requires a systems
approach to audio console design.

The production of stereo and
multichannel TV programs will require
many changes in the broadcast plant, but
if you had to pick the one item of equip-
ment on which the greatest new
demands will fall, it would probably be
the audio console. However, many chief
engineers have been so (necessarily) oc-
cupied with transmitter conversion, VTR
and switcher upgrades and other
storage- and distribution-related issues
that their attention is only now turning
to the critical area of audio consoles.
What, exactly, are the requirements

Dickey is vice president of design communications at
Solid State Logic. Oxford, England. This article was
adapted from a paper delivered by Dickey at the 1985
NAB Engineering Conference.
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for a stereo TV audio console? It de-
pends. Consoles of many types are
used throughout the broadcast industry
for a variety of specialized functions,
ranging from edit and continuity suites to
live production studios and master con-
trol centers. There is no universal defini-
tion of console requirements, but there
are a number of features that most con-
soles must have for efficient and effec-
tive stereo and multichannel TV sound
production.

System requirements
In researching the requirements for a
new generation of MTS-capable audio
consoles, several themes recur often
enough to be considered fundamental

www americanradiohistorv com

Photos courtesy of Solid State Logic

Although conversion to multichannel TV
sound involves all parts of the TV plant, the
process begins at the audio console. Through
careful planning of a stereo upgrade project,
long-term versatility can be assured. Shown is
an ABC post-production suite in New York.

design requirements. Interestingly, many
of the features in demand are not
specifically technical in nature. Rather,
they are concerned with fitting stereo in-
to existing operations as smoothly and
quickly as possible, and with the greatest
flexibility for meeting future needs.

A major concern is that stereo must
not significantly impact on the budgets of
individual productions. Broadcasters
seem prepared to invest the capital
necessary for stereo equipment, but they
expect that equipment to turn out
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suitable products without increasing pro-
duction time or daily operating costs.

This is no simple task. The new genera-
tion of broadcast audio consoles must
handle greater numbers of mono and
stereo inputs than their predecessors.
They must also provide greater numbers
of stereo and mono outputs and accom-
modate advanced formats such as
triphonics and stereo plus SAP. The
audio they produce must compete with
what the consumer has come to expect
from Beta and VHS hi-fi and laser discs.
Not the least of these demands is that
broadcasters want to accomplish all this
in about the same amount of time it takes
to produce mono.

Moreover, because the operators of
these new consoles probably will possess
widely varying degrees of skill, basic
operations must remain relatively simple
and require a minimum of retraining.
Simplicity, however, cannot be obtained
by sacrificing versatility, because that
would slow the advanced operators and
limit the level of sophistication that the
consoles are capable of reaching.

In order to obtain the requisite ver-
satility and operating speed, new con-
soles must allow the user to precisely
match system features and panel layouts
to the exact requirements of highly
specialized control rooms. However, the
traditional drawbacks of custom consoles
{(such as long delivery times, high initial
costs and difficulty in adapting to future
changes) must be eliminated.

Finally, the need to increase the
number of functions available, and to
maintain or decrease the amount of time
required to set up those functions, im-
plies an increased reliance on
microprocessors and computers—a
precedent that has already been set on
the video production side of television.
For audio, the challenge is to implement
computer assistance inexpensively,
while retaining the flexibility of custom
specification.

Hardware

These basic criteria point to the need
for a system of console architecture
based on a series of modular subassem-
blies that interlock in an unrestricted
fashion. This configuration would allow
the flundamental requirements to be met
throughout a broad range of console
sizes and types.

A variety of approaches may be used,
inciuding digital and assignable tech-
nology, superanaiog electronics based
on thin- and thick-film hybrid designs,
digitaliy controlled electronic switching
and interface options for computers.
Local controls should be retained for
most functions to provide on-air security
and to minimize operator retraining.
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To maximize efficiency, new stereo TV audio consoles may incorporate computer-controlled
switching, centralized routing assignment and specialized output configurations. (Shown is a
section of the Solid State Logic SL 5000 M series audio console.)

Centralized master controls can be
errployed where they provide greater
operational speed and/or where they
can increase useful functions while de-
creasing local channel control density. A
flexible configuration would ailow the
capabilities of any given console to be
deliermined by the modules or cassettes
fitted into it.

Special features

Controls that may be unfamiliar to a
TV engineer, but are nonetheless impor-
tant, include the stereo image and width
features. These operate along with the
more familiar pan pot to match the
perspective of stereo sources with the
images that they accompany.

With the image pot set to stereo, the
left and right (L and R) signals are sent to
their mix buses unaltered. Rotating the
image pot toward mono gradually col-
lapses the stereo image into a mono
signal, simultaneously introducing the
pan pot’s effect. This allows music and ef-
fects originally recorded for wide-screen
film formats to be matched to the nar-
rower aspect ratio and smaller screens of
television. It also provides audio
equivalents of video special effects.

The stereo width feature adds selective
oui-of-phase L and R signals to the op-
posite channeis, moving the apparent
stereo stage outside of the speakers. This
is quite effective for exterior ambiances
and dramatic crowd effects.

The capability of routing post-channel

WWW.americanradiohistorv.com

fader cutputs to additional mix buses via
a master assignment system is a good ex-
ample of how advanced functions and
controls may be integrated to gain addi-
tional flexibility and increased opera-
tional speed. Provisions for two distinct
types of mix bus configurations—audio
subgroups and independent main out-
puts—are a key to this achievement.

Briefly, an audio subgroup is a com-
posite of selected channel cutputs that
have heen mixed together for common
processing and routing. An example
would be all audience channels, which
could be coliectively assigned to an
audio subgroup rather than individually
routed to the program mix. The group
signal can then be processed through a
single compressor and equalizer prior to
being routed to program.

An independent main output (IMQ), on
the other hand, is a separate mix con-
sisting of selected post-fader channels
and/or audio subgroup outputs, which
may or may not have been routed to the
program mix. IMOs are used to create
splits, clean feeds, international sound
feeds and mix-minuses. For example,
although all music, effects and dialogue
channels may have been routed to the
program mix, each type of channel can
be independently routed to a separate
output, All music channels can be as-
signed to IMO A, all effects to IMO B and
all dialogue to IMO C. Another important
use of IMOs is for the creation of foreign-
language feeds for the SAP channel.

October 1985 Broadcast Engineering
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In addition to audio subgroups and
IMQOs, a vital aspect of any stereo TV con-
sole is the provision for ample auxiliary
sends, which are used to create mixes for
echo and effects, as well as foldback for
talent and crew. Two aux sends will suf-
fice in many smaller applications. Larger
systems, such as those for news opera-
tions and feature program production,
require additional auxiliary sends on

channels and subgroups.

Some form of audio equalization is
another requirement for a stereo TV con-
sole. Both mono and stereo channels
should include provisions for equaliza-
tion. Continuously variable gain and fre-
quency selection provides the greatest
creative control, and the capability to
select the Q or slope of the equalization
is also quite useful.

GRYSTAL l:lEAII REMOTES FROM ANYWHERE

2381
MILES

Las Vegas

L s el ot itV

M\\.E

: AComrex* Frequency Extender
gives you crystal clear audio from
the most remote of remotes. Now.

# you canhave immediate access
anytime, anywhere there's a phone.
No more due dates that are over-
due or line charges that are out

of line.

* Picking Up Where
Phone Lines Leave Off

Raw diat up lines simply can't do
justiceto audio. That's where

" Comrex fits in. Sounds never heard
ona phone line are brought to life
by frequency extension. Some-
thing no mere equalizer can do.

Nothing Remotely
Resembles a Comrex

From the classic single line model
to the advanced two line system.
% Comrex has the answer. To prove
w it we'll send you atape. Oreven
give you aten-day trial. Free.

For your next remote (anywhere
onearth). use the telephone.. ..
but call us first.

“‘E 1-800-237-1776

CoMREX
A

60 Union Avenue. Sudbury. MA 01776
TEL: 617443-88H TWX: 710-347-1049

Circle (138) on Reply Card

44 Broadcast Engineering October 1985

wWWwWWw.americanradiohistorv.com

Dynamics control on each channel and
group is a highly desirable feature that
can greatly improve the overall quality
of the final mix, while saving substantial
production time. Dynamics control units
should include a compressor/limiter and
noise gate (at a minimum). Features such
as expansion and dynamic-noise filtering
are also real timesavers, particularly for
the task of cleaning up poorly recorded
source material.

For elaborate productions, some
method of recording multitrack backups
of the proceedings should be provided.
Full multitrack capability is a must for ef-
fective stereo post-production.

The capability to monitor all of the
various feeds on high-quality speakers as
well as “typical home stereo” speakers is
important, and the capability to switch
between stereo and mono monitoring for
compatibility checks is absolutely vital.

Computer control

Now, we get to the subject of com-
puters. Mixing-automation and machine-
control systems play an increasingly im-
portant role in TV post-production. Such
systems make it possible to achieve a
greater number of functions with fewer
operations and, consequently, to bring
greater speed and simplicity to produc-
tion sessions.

The engineer can create a detailed
setup for a particular program (with all
input sources, output and group assign-
ments, send configurations and so forth),
store this setting once, and immediately
recreate it at any time. The ideal setup
for the evening news can be recalled in
an instant. This can be replaced by a
completely different console configura-
tion for the midnight movie or the break-
fast show. In a fully equipped system, the
transition from live to post-production
configurations is a snap. Within a given
program, setups can be changed instant-
ly between segments. Too, the
preferences of different engineers can be
accommodated.

This type of computer assistance has
been available on some video switchers
for some time now. Its appearance in an
entire range of custom-configurable
stereo TV audio consoles is a strong in-
dication that multichannel sound is ready
to take its rightful place as an equal com-
ponent in broadcast TV production, and
demonstrates the sophistication that
audio mixing has attained.

Before stereo television can be
transmitted, it must be produced. This is
not a job for the networks alone. Broad-
casters now have the tools to do a
superior job within reasonable con-
straints. It is up to the broadcaster to
understand the value and use of stereo
audio for television. BE}
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I Stereo T'V special report I

Tuning for stereo

By Geoffrey N. Mendenbhall, P.E.

The full benefit of stereo programming cannot be realized
if the composite signal won’t make it through the transmitter.

Your station could be left in the dust.
Although stereo program material is not
yet widely available to most TV stations,
preparing the transmission system for
multichannel sound should be high on
the priority list for every facility. Those
who do not prepare run the risk of being
left behind by competing stations.

The first step in preparing for TV
stereo is testing and evaluating the
transmitter. One approach to checking
the transmission system involves
measurement of various audio
parameters—including frequency
response, stereo separation, crosstalk
and distortion—using a BTSC (Broadcast
Television Standards Committee) en-
coder connected to the aural exciter and
transmitter and a consumer-type BTSC
receiver/decoder for off-air
measurements. This approach, however,
could lead to an incorrect assessment of

TV STUDIO
FACILITIES

Mendenhall is vice president of engineering at Broad-

cast Electronics, Quincy, IL. This article was adapted
from a technical paper presented by Mendenhall at
the 1985 NAB Engineering Conference.
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transmission system performance
because of possible errors in the en-
coding/decoding process.

The primary objective of stereo TV is
to transmit the BTSC composite
waveform to the decoder in the receiver
at the correct level (deviation of the aural
exciter), without altering the amplitude
and phase relationships of the various
components within the waveform. The
composite signal path from the output of
the BTSC encoder to the input of the
decoder in the receiver is subject to
many interacting and cumulative errors.
It is necessary, therefore, to use a test
procedure that can identify the
magnitude and type of error within each
functional block of the system.

There are three primary areas where
degradation of the composite signal can

mized before the complete transmission
system can give the best possible
performance.

The composite link

The composite path from the stereo,
SAP and pro generators to the aural FM
modulator should be linear in both
amplitude vs. frequency and phase vs.
frequency. Simply stated, no frequency
component within the baseband should
be attenuated more than any other fre-
quency component. Furthermore, all fre-
quency components should propagate
through the system at the same speed
(constant group delay} and arrive at the
modulator at the same time. Equations

oceur: ANTENNA SYSTEM
* the composite link to the TV aural FM
B COMPOSITE ALURAL
T B EXCITER & DIFLEXER
RECEIVER TRANSMITTER
Stereo TV transmission system
|
VIBUAL
EXCITER &
TRAMSMITTER

modulator (BTSC stereo generator,
SAP generator, pro generator, com-
posite processor and STL equipment),
¢ the aural FM modulator and
¢ the RF path to the demodulator {aural
exciter, IPA, PA, diplexer and antenna
system).
Each of these areas has its own special
effect on the baseband signal, and each
subsystem must be individually opti-

www.americanradiohistorv.com

1{A) and 1(B) mathematically relate
stereo separation to amplitude response.
Equations 2(A) and 2(B} relate stereo
separation to phase response.

Figure 1 graphically shows the com-
bined effect of amplitude and phase
response on stereo separation between
the right and left channels. Correct phas-
ing and equal group delay of the pilot
tone is also essential to achieving good
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stereo separation.

The ultimate stereo performance of the
complete systern will be determined by
the algebraic sum of the individual com-
posite amplitude response and composite
phase response errors of each device
within the composite signal path.

The aural exciter, STL link and any
other composite device should specify
composite performance parameters so
that total system performance can be
predicted. In order to maintain a system
separation capability of 40dB, the com-
posite amplitude response must be
within +0.17dB (50Hz to 47kHz) and the
composite phase response must be less
than +1.15° from linear phase (50Hz to
47kHz).

Composite processing

In an effort to achieve maximum
modulation density (loudness), some FM
broadcasters use composite processing to
remove low-energy overshoots in the
amplitude of the composite waveform
caused by complex audio processing.
Overshoots will also occur in the peak-to-
peak amplitude of the BTSC composite
waveform, but are not considered signifi-
cant to the lower modulation density
(wider dynamics) desired in TV broad-
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Equation 1. Computing stereo separation as a function of amplitude response.
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Equation 2. Computing stereo separation as a function of phase response (group delay).

Why do Jensen Transformers have
Clearer Mldrange and Top End'-‘

The high frequency rolloff of a fensen
Transformer is optimized, by computer
analysis, to fit the Bessel Low Fass Fiter
responsa. This means minimum overshoot
and ringing and flat group delay for best time
afignment of all spectral components of the
mugical waveform.

In other words, the harmonics arrive
at the same time as the fundamental
frequency.

The result is a clear midrange and top
end without the harsh, edgy sound which
has been one of the most objectionable
sonic complaints about transformers,

There's no “midrange smear."

Only Jensen has this benefit of hi-tech
computer optimization.
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VIDEO TAPE

MADE IN JAPAN

THE NEW APEFROM FUJI
THAT'S 2dB BETTER. §

This business thrives on reproduction. And And it’s a tape from a company with a
every reproduction produces potential problems.  25-year reputation for quality in magnetic media.
Thats why you need Fuji's new H621E So make Fuji H621E part of your next

I professional videotape. It’s a tape with a video, production. Because to make it in this busines
chiroma and audio S/N rating 2dB higher than you've got to produce and reproduce and
even our best I tape. With H621E, you get an reproduce.
 generation to work with, and a master with For more information on our ne

4 uns passed picture quality. generation of " videotape, call an any
It 2 tape that can stand up to the new representatives listed below toll-fre
gen ion of I;Lardware, with an extra-strong -

and improved back-coating that keep the
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“Makegood?

What's a
makegood?”

How soon they forget.

All those people from Anchorage to New York who already
use Sony Betacart'” Systems.

They forget about downtime. They forget about on-air
backup systems. And they forget about ad agencies demanding
damngood makegoods. A,

Why?

Betacart is the smart cart machine.

Microprocessors keep constant track of
forty cassettes. They maintain system alignment.
They run self-check diagnostic routines.

And Betacart’s simple operation not only
prevents human error, it prevents human boredom.

Technicians at KDNL, St. Louis use their
Betacart to put snap into station breaks. For station IDs
they shoot logo artwork, add movement with digital effects and
air the cassettes through the Betacart. Now there are no more
dull title cards at KDNL.

At WDBJ, Roanoke, commercial delivery has improved
dramatically. So has the picture quality of the spots.

Carl Guffey, director of operations, reports: “The sales
staff is happy, traffic is happy, the engineers are happy and the
general manager is ecstatic’’

Want to improve your station's commercial outlook?

Put the Gold Standard to work for you.

Call Sony Broadcast at (201) 833-5231. SON'Y.

AR LT
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casting. Because overshoots have no ef-
fect on compandor tracking or on any
other audio performance parameter,
other than achieving the last decibel in
loudness, composite processing is not
recommended for use with the BTSC
system. The use of any non-linear
devices. such as clippers or limiters, in
the composite line will alter not only the
peak amplitude of the baseband, but also
the frequency spectrum of the baseband.

This generates several types of distortion

at the receiver.

Figures 2(a} and 2(b} show the
waveform and spectrum of unprocessed
baseband. Figures 2(c} and 2(d) show the
same waveform and spectrum after
1.0dB of composite clipping. The prob-
lems caused by composite clipping in-
clude the following:
¢ intermodulation of all baseband fre-

quency components, causing ex-

traneous spectral components,

* harmonic distortion of the baseband
signal, causing degradation of cross-
talk and separation, and

* modulation of pilot injection level,
causing possible loss of lock at the
synchronous detector.

Composite clipping results in intermod-
ulation distortion and non-correlated in-
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Figare 1. A plot of BTSC stereo separation performance vs. combined amplitude and phase
response errors in the composite baseband. Note the tight restrictions on composite system per-
formance required for good (greater than 35dB) separation.

formation in the received audio because
of aliasing of extraneous spectral com-
ponents. If minimum system distortion is
the goal, composite clipping should not
be used. Audio processing should be per-
formed before the audio is multiplexed
into baseband.

Distortion of the composite baseband
signal can also result from transient inter-
modulation distortion (TIM) within the
amplifier stages. Transient intermodula-
tion distortion of the baseband signal is
caused by the same mechanisms that
produce TIM in audio signals. Composite

A COMPLETE VIDEO PROCESSOR

ENGINEERS LOVE ITS ABILITY; MANAGERS LOVE ITS PRICE - $780!

The VG-2000P is perfect for
videotape editing, duplicating and for
use as a camera control unit. it
automatically regenerates all sync,
blanking, and color burst signals
which will correct most instabilities
{such as jitter, bending, and rolling.)

As a camera control unit the
video, color, and hue adjustments

allow camera matching and correct

vC2000P ¥IDED

54 Broadcast Engineering October 1985

levels. In tape editing these controls
provide scene to scene matching and
fade to black.

Enhancement and noise reduction
controls provide dramatic picture
improvement and reduce tape
duplicate generation loss. Additional
features include four video and four
audio outputs, and optional plug in
RF modulator.
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The rack mountable VC-2000P is
only $780.00.
Call or write for literature.

ICM VIDEO

701 West Sheridan Avenue « P.0. Box 26330
Oklahoma City, OK 73126

(800) 426-9825 Toll Free

See us at the SMPTE Trade Show
Booth #1649-50
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Studer 961/962: Small Wonder

It's a wonder how a console so small

can do so much ... and sound so
good!

The Swiss have a special talent
for making great things small. A case
in point: the new 961/962 Series
mixers from Studer. In video editing
suites, EF’ vans, remote recording,
and radio production, these com-
pact Studers are setting higher stan-
dards for quality audio.

Sonic performance is impec-
cable throughout, with noise and
distortion figures welli under what
you'd need for state-of-the-art digi-
tal recording. By refining and mini-
aturizing circuits developed for our
900 Series production consoles,
Studer engineers have squeezed a
world-class performance into suit-
case size.

The 961/962 Series is fully
modular, so you can mix-and-match
modules to meet your require-
ments. The 961/962 features stereo
line level input modules with or

without 3-band EQ, plus mono mic
line inputs and master module with
compressor/limiter. Other choices
include a variety of monitor, talk-
back, auxiliary, and communica:

tion functions. The 961 frame
holds up to 14 modules,
the 962 accepts up to 20.

Other new fea-
tures in the 961/962
Series include im-
proved extruded *
guide faders, bal- & ’
anced insert points,

FET switching, electronic mut-
ing, Littlite® socket, and multi-
frequency oscillator.

Thanks to its light weight, DC
converter option, and sturdy trans-
port cover, you can put a 961/962
mixer on the job anywhere. And,
with Studer ruggedness and relia-
bility, you can be sure the job will
get done when you get there.

Packed with performance and
features, 961/962 consoles will surely

Circle (32) on Reply Card

make a big splash in audio produc-
tion circles. Small wonder. Call your
nearest Studer representative for
more details.

With snap-on cover. mixer is road-ready in seconds.

STUDER

Studer Revox America, Inc.
1425 Elm Hill Pike/Nashville, TN
37210/(615) 254-5651
New York (212) 255-4462 « Los Angeles (818) 780-4234

Chicago (312) 526-1660 - Dallas (214) 913-2239
San Francisco (415) 930-9866
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2(c)

2(d)

Figure 2. The effects of composite clipping on the BTSC baseband. Oscilloscope photo (a) shows
the waveform of the unprocessed baseband signal with one channel modulated at 5kHz ana the
pilot off. Photo (b) shows the same baseband on a spectrum analyzer. Scope photos (¢) and (d)
were taken under the same conditions as photos (a} and (b), respectively, but with 1dB of com-
posite clipping. Note the significant distortion that resulls.

amplifiers must have sufficient feedback
bandwidth to accept baseband frequen-
cies to 100kHz and must slew sym-
metrically to minimize slew-induced
distortion. TIM performance is largely a
matter of operation amplifier selection
and circuit configuration.

Aural modulator linearity

The composite baseband signal is
translated to an FM carrier frequency by
the modulated oscillator. Frequency
modulation is produced by applying the
composite baseband signal to a voltage-
tunable RF oscillator. The modulated
oscillator usually operates at the carrier
frequency and is voltage-tuned by varac-
tor diodes in a parallel LC circuit.

To achieve perfect modulation lineari-
ty, the RF output frequency must change
in direct proportion to the composite
modulating voltage applied to the varac-
tor diodes. This requirement implies that
the capacitance of the varactor diodes
must change by approximately the
square of the modulating voltage.

Unfortunately, the voltage vs. capaci-
tance characteristic of practical varactor
diodes is not the desired square law rela-
tionship. All varactor-tuned oscillators
have an inherently non-linear
modulating characteristic. This non-
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linearity is predictable and repeatable for
a given circuit configuration, making it
feasible to correct by complementary
predistortion of the modulating signal.
Suitable predistortion can be applied by
using a linear approximation to the de-
sired complementary transfer function.

Any distortion of the baseband signal
caused by the modulated oscillator will
have secondary effects on stereo, SAP
and pro channel crosstalk performance.
These effects are quite noticeable at the
receiver, even with small amounts of
baseband distortion. For example, if the
harmonic distortion to the baseband is
increased from 0.05% to 1%, as much as
26dB additional crosstalk intc the SAP
channel can be expected.

The RF path

The frequency-modulated RF output
spectrum contains many sideband fre-
quency components, theoretically an in-
finite number. The spectrum consists of
pairs of sideband components spaced
from the carrier by multiples of the
modulating frequency. The total
transmitter RF output power remains
constant with modulation, but the
distribution of that power into the
sidebands varies with the modulation in-
dex so that power at the carrier frequen-

www americanradiohictorv com

cy is reduced by the amount of power

added to the sidebands.

After examining the resulting spectra,
it becomes clear that the occupied band-
width of an FM signal is far greater than
the amount of deviation from the carrier
that one might incorrectly assume to be
the bandwidth. In fact, the occupied
bandwidth is infinite, if all the sidebands
are taken into account. A frequency-
modulation system requires the transmis-
sion of all sidebands for perfect
demodulation of information. In practice,
a signal of acceptable quality can be
transmitted in the limited RF bandwidth
assigned to a TV aural channel. The
higher-order sidebands will, however, be
altered in amplitude and phase. Band-
width limitation will cause distortion in
any FM system. The amount of distortion
in a practical FM system will depend on
the bandwidth available and the modula-
tion index being transmitted.

Relating the specific quantitative effect
of bandwidth limitations imposed by a
particular transmitter to the actual distor-
tion of the demodulated composite base-
band is a complicated problem. Some of
the factors involved are:

* total number of tuned circuits,

¢ amplitude and phase response of the
total combination of tuned circuits in
the RF path,

¢ amount of drive (saturation effects) to
each amplifier stage and

* non-linear transfer function within
each amplifier stage.

The following design techniques can
help improve the RF bandwidth of an
aural transmitter:

* Use a broadband exciter and a broad-
band IPA stage.

* Use a single-tube design or a broad-
band, completely solid-state design
where feasible.

* Optimize both the input circuit and
output circuit of a tuned stage for
best possible bandwidth.

* Minimize the number of interactive
tuned networks.

* Use a delay-equalized multiple-cavity
diplexer.

* Use a broadband antenna system with
a low standing wave ratio at the aural
carrier frequency.

System test procedure

The composite amplitude and phase
characteristics must be measured to a
high degree of accuracy (tenths of a
decibel and tenths of a degree from
phase linear). A high-accuracy audio net-
work analyzer could be used to directly
measure the composite characteristics,
but most stations do not have access to
such equipment.

Another simple, yet effective way to
evaluate the performance of the system
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The mic mixer you would have designed
yourself-T'he Shure M267

In the space of just two years, the Shure
M267 has become one of the most well-
known and widely used mixers in the
broadcast industry. One look at it will tell
you why.

The M267 gives you the improvements
you’ve told us were most important. Every
channel has a mic line level switch for
maximum flexibility. There’s also a built-in
limiter to keep the M267 from overloading
at critical moments. The unit contains a
built-in battery pack that utilizes three
standard 9-volt batteries.
Simplex (phantom) power and
a peak LED are standard, too.

The M267 oscillator provides a clean
1 kHz tone, and is located on the front of
the unit for simple access. The headphone
output is also on the front and includes a
level control. IC design, along with active
gain controls, provides greater headroom
and quieter operation.

For location work or even studio post-
production, the M267 carries on Shure’s
reputation for reliability and ruggedness.

For more information on Shure’s com-
plete line of mixers, call or write Shure

Brothers, Inc., 222 Hartrey

SHURE" {705 <

BREAKING SOUND BARRIERS
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involves the use of a multitone test pro- component. A typical waveform is

cedure: shown in Figure 3.

* Feed the main channel (L+R) with a The amplitude of the L+R and L-R
low audio frequency signal. components should be exactly equal at

¢ Feed the subchannel (L-R) with an each point throughout the composite
ultrasonic frequency signal. system from the input to the

¢ Adjust the two signals for equal ampli- demodulator. The propagation time
tude. through the system should also be equal

¢ Observe the resulting waveformonan for L+R and L-R components.
oscilloscope with sweep synchronized The composite signal output from the

to the low-frequency (L+R) audio BTSC stereo generator does not have a

Figure 3. The composite 1:] ratio test
waveform without the pilot.

s (W

No one has more experience in TV stereo
Figure 4. The BTSC composite waveform

Eiden, the pioneer in Multichannel Television Sound, has over 17 years
of experience and expertise in the production of MTS equipment. It was Eiden
equipment that was used when MTS was first introduced to the world at the
International Exposition ‘70,

Unsurpassed field-proven reliability without the pilot signal. The effects of the com-
Eiden has over 250 systems operating successfully worldwide and is used panding system make It necessary to measure
exclusively by NHK, the largest broadcasting network in Japan. and adjust transmission system performance

_ _ using the 1:1 ratio test method.
State-of-the-art engineering

Eiden equipment is used as the benchmark for product testing by all major TV

manufacturers such as Sony, Sanyo, Panasonic, Sharp, Hitachi, NEC, Mitsubishi, GE, fixed and equal ratio between L+R and

Phillips, etc. L-R, so it cannot be used for this test.

T Figure 4 shows how the BTSC composite

I —— S RSN baseband looks when viewed on an

e RTINS — e oscilloscope with peak-to-peak amplitude

P o4 | displayed as a function of time. It is dif-

= ) e ans) ficult to accurately measure the

Model 475A-S L : - r amplitude ratio and phase relationship of

TV Stereo L+R to L-R because the ratios vary
- l T with the level of companding.

Signal Generator The required composite test signal is

Designed for high reliability, high stability and ease of operation. Meets all requirements of available on some TV stereo generators
the BTSC's OST #60. by switching the unit to the 1:1 ratio test
m [nput terminais for SAP and PROF-CH. mode. Alternatively, the 1:1 signal can
m Meter for checking Input Levels (Stereo L and R, SAP and PROF-CH signals), Modulation be obtained from a standard FM broad-

Percentage (L.+ R and LR}, and Output Levels (COMP and PILOT). cast stereo generator by switching the
W Peak warning LED flashers for L+ R and L-R lines. pilot off and modulating only one chan-
= Built-in synchronization crystal oscillator, to assure uninterrupted operation even when nel. The L+R and L—R information is

video signals are intermittent. output in equal amounts under these
m Front panel signal test inputs for Mono-L and R signals. conditions. During such tests, the exter-

nal trigger input to the oscilloscope is
connected to the audio generator. which
feeds only one input of the stereo

NIVERSAL generator. The other audio input is
- l shorted to prevent any residual modula-

econ INC. tion of that channel.
Agent for Eiden The composite output from a wide-
Bl A = 903 S. Lake St., No. 102 band RF demodulator is fed to the wide-
Model 466B Burbank, CA 91502 'tl)_and vertical input off the oscill?]scopbe.
: 818) 846-6220 he composite waveform can then be
Multichannel TV Sound Demedulator ol = checked at various points within the
Circle (150) on Reply Card transmission system to determine the er-
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It's the DVE® System 10 from NEC. The digital
viden effects system that puts you on-line in half
the time . . . and can do as much as a system about
twice as expensive.

And just wait till you see what it can do for you!
The System 10 is so advanced—it's easy to use.

But it's powerfully equipped. With an off-line
floppy disk storage, which stores up to 100 events.
And a 16-bit microprocessor for the most trans-
parent effects processing available. Plus three
temporary memories (we call 'em scratch pads)
which can recall any page Immediately. A three-

dimensional cube maker for 3- or 6-sided cubes.
Forced monochrome. Full 3-D rotation and per-
spective effects. And an onboard combiner fo con-
trol two systems simultaneously.

You get the most out of the System 10—on-line
and off-line.

But don't forget your bottom line. That's the real
beauty of this new system; it's only $79,000.

Just call your local NEC representative for a look
at our new video presentation. You really have
to see it to believe it. Then you won't have to use
your imagination any longer.

NEC America, inc., Broadcast Equipment Division « 130 Martin Lane, Elk Grove Village, IL 60007 « 312-640-3792.
DVE® is a registered trademark of the NEC Corporation
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Figure 5. An expanded-scale view of the
waveform shown in Figure 3. This procedure
is used to check baseline flatness.

ror contribution from each subsystem.

If both the amplitude and phase
response are correct, the base line of the
waveform will be perfectly flat, even
when closely examined by expanding
the vertical scale on the oscilloscope {as
shown in Figure 5).

Equalization for amplitude and phase
errors in the STL or aural exciter will im-
prove overall system performance. The
stereo generator may include provisions
for such adjustments. The equalizer is set
for minimum deviation from a flat
baseline while observing the demodu-
lated composite baseband.

If the baseline deviates from flat in a
symmetrical, curved or bowed manner,
as shown in Figures 6(a) and 6{(b), an
amplitude error exists in the system. If
the baseline deviates from flat in a tilted,
straight-line manner, as shown in Figures
7{a) and 7(b), a phase {time-delay) error is
present.

Figure 8 illustrates a composite
waveform with a mixture of amplitude
and phase errors, as indicated by the
asymmetric deviation of the baseline
from flat. The separation performance of
the Figure 8 example can be calculated
using the formula shown.

Adjusting the aural transmitter

Performance optimization should be
carried out with the transmitter con-
nected to the normal diplexer and an-
tenna system. The transmitter is first
tuned for normai output power and prop-
er efficiency, according to the manufac-
turer's instruction manual. The meter
readings should closely agree with those
listed on the manufacturer's final test
data sheet.

A simple method for centering the
transmitter passband on the carrier fre-
quency involves adjustment for mini-
mum synchronous AM. Synchronous AM
is a measure of the amount of incidental
amplitude modulation introduced onto
the carrier by the presence of FM
modulation. This measurement is useful
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6(b}

Flgure 6. Deviation from flat response in a
symmetrical, curved or bowed manner—as
shown in (a) and (b)—indicates composite
system amplitude error.

for determining proper tuning of the
aural transmitter. Because all transmit-
ters have limited bandwidth, there will
be a slight drop-off in power output as
the carrier frequency is swept to either
side of the center frequency.

This slight change in RF output level
follows the waveform of the signal being
applied to the FM modulator, causing AM

\ 4 [

7(a)

1 v

Figure 7. Deviation from flat response in a
tilted, straight-line manner—shown in (a) and
(b)—indicates composite system phase error.

7(b)

modulation to be in synchronization with
the FM modulation. Minimizing syn-
chronous AM will assure that the trans
mitter passband is centered on the aural
channel.

When making these measurements,
care must be taken that the test setup
itself does not introduce synchronous
AM and give erroneous readings. This
would cause the operator to mistune the

+ 5 alem————— —

+4
+SI

+2

+1-

(TOTAL) PEAK TO PEAK
VALUE OF COMPOSITE ™.

WAVEFORM e
{4) PEAK TO PEAK DEVIATION _
FROM FLAT BASELINE
+0.2

o \

. 2-L  SEPARATION (DB) = 20 LOG [TOTALP-P
AP-P
|
-3 SEPARATION (DB) = 20L0G [10P-P
04P-
-4 SEPARATION (DB) = 20 LOG (25) = 20DB

Figure 8. A convenient method of direct measurement of stereo system separation from the
composite waveform, with L +R and L - R equal in ratio and the pilot switched off.
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Are YOU Suffering From

6 STEREQ NIGHTAWRE?

For years, science has knpwn that many people dream in colour: Recenely though,
farge numbers of television audio engineers are experiencing an entirely different
phenomenon: The Stereo Nightmare.

The VTR starts arguing with the synchroniser. The multitracks struggle with the VTR,
As the music and efx fight the dialogue, the automation is having yet another brilliane
disagreement with itself. The clock looms ominously. The producer is emitting
homicidal glares. Maintenance tries to reach the scene, but can't break through the
writhing mass of incompatibilities. In the middle of this chaos, a nervous voice comes on
the intercom and informs you that the entire management structure has just exploded!

The most frightening thing is that The Stereo Nightmare strikes when its victims are
wide awake. The syndrome is all too real. And as it spreads, the industry’s loss in
man-hours and preduction costs has become staggering.

Fortunately, there is a cure. Developed by dedicated specialists in a private research
laboratory near Oxford, England, it's effectiveness has been proved in case after case,
by leading broadcasters and post-production houses throughout the world. We call it

the SL 6000 E Series Stereo Video System. Qur clients call it a dream come true.

If your tacility suffers from The Stereo Nightmare, you owe it to yourself and your

tamily to get all the facts. Write for our 40 page colour booklet on the SSL Stereo

Video System. Better yet, give our specialists a call. We'll have you working faster
and sleeping better — in no time at all.

Solid State Logic / ,a (

Oxtord * Ndw York » Los Angeles un;., Kong

Stonestidld * Oaford, England OX7 210 - (099 389) RI82
200 Weat 370k Strect = New York, New York 10019 - ( 212) 3131111
0255 Sunaet Bojlevard « IT»- Angeles, Calitornia QU028 (213) 4634434
22 Anatin Avenne, Suite 301 = Tsimshatsuic Rowloon, Hong Kong < (31 721-2162
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transmitter to compensate for errors in
the measuring equipment.

The input impedance of the envelope
detector must provide a nearly perfect
match for low VSWR on the sampling
line. Any significant VSWR on the sam-
pling line will produce synchronous AM
at the detector because the position of
the voltage peak, caused by the standing
wave, moves along the line with FM
modulation. Unfortunately, the AM
detectors supplied with some modulation
monitors do not provide a good enough
match to be useful for this measurement.
Precision envelope detectors are
available that present a good match
(30dB return loss) to the sampling line.

The following procedure may be used
to adjust the aural transmitter for
minimum synchronous AM. Modulate
L+R 100% at 400Hz and adjust the
transmitter input tuning and output tun-
ing controls for minimum 400Hz AM
modulation as indicated by a wideband
envelope detector (diode and line probe).
It is helpful to display the demodulated
output from the AM detector on an
oscilloscope during this adjustment.

Note that as the point of minimum syn-
chronous AM is reached, the demod-
ulated output from the AM detector will

fo—AF—+
@FM

— e — — ——

CARRIER DEVIATION

Figure 9. The mechanics of synchronous AM on an FM transmission carrier. Note that when the
system is tuned to the center of the operating frequency, the synchronous AM frequency doubles.

double in frequency to 800Hz. This effect
occurs because the fall-off in output
power is symmetrical about the center
frequency, causing the amplitude varia-
tions to go through two complete cycles
for every one FM sweep cycle. The effect

is illustrated in Figure 9. It should be
possible to minimize synchronous AM
while maintaining output power and effi-
ciency in a properly designed power
ampilifier.

A more sensitive test involves tuning

7

&)

LONDON

KANSAS

ASTON ELECTRONICS INC.: 531 N. Murlen Rd. E. - Olathe, KS 66062

Telephone (913) 782-4007

ASTON ELECTRONIC DESIGN LTD: 125 Deepcut Bridge Road
Deepcut, Camberley, Surrey, GU16 6SD, England . Telephone: (0) 252 836221 Telex: 858813

PERFECTION can now

be translated to the TV screen with
the Aston 4 Character Generator. The
Aston 4 will create typography to meet
vour highest design standards without
any hint of display flicker (aliasing) or
diagonal stair-stepping. Welcome to
the world of perfection. Find out more,
call today (913) 782-4007.
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anasonic@ Recam. No other camcorder
brings as much to the field.

‘e

e

Whether capturing a late-breaking news slory or doing
field production, only Panasonic Recam puts so much
studio confidence in the palm of your hand.

For unmatched confidence in the field, the
monochrome viewfinder plays back recorded video
images. With the headset jack providing simultaneous
audtio playback of channels 1, 2 or a mix of both.

And while recording, both audio channels are
monitored via bar graphs displayed in the viewfinder
to ensure proper signal levels

Unlike other camcorders, Recam's on-board 4AH
snap-on battery delivers up to 1Yz hours of recording.
Without the need for a cumbersome battery belt.

RRecam also gives you the control you need in the field.
Two four-position filter wheels (PBO version). Autormatic
while and black balance with digital memory. Black
streich and soft white gamma. Variable matrix and more.
for excellent performance in any shooting situation.

For maximum versatility, Recam can aiso be used in
either a one- or two-piece configuration. Or as a stand-
alone camera and VCR. What's more, Recam offers you

a choice of Plumbicon™ or Saticon™* tubes.

To give you broadcast-ready 1" picture-quality on 2"
tape, Recam utilizes the YIQ component analog video
recording M-format. Audio qualty is broadcast-ready,
too. With Dolby 1 C noise reduction.

The VCR also incorporates a built-in 34-point self-
diagnostic routine to ensure quaitty before you go on
location. And a rugged die-cast magnesium frame for
both camera and VCR. Two of the many reasons why
Recam was chosen to document the historic climb of
Mt. Everest.

The Panasonic Recam. If you're not shooting with it,
now you know some of what you're missing.

For more information, cail your nearest Panasonic
regional office: in the Northeast: (201) 348-7336.
Southeast: (404) 925-6703. Midwest: (317) 852-5973.
West: (619) 941-3387 Southwest. (214) 257-0763.

In Canada: (416) 624-5010.

Panasonic

Broadcast Systems

 ANOTHER BROADCAST INNOVATION FROM MATSUSHITA ELECTRIC

*Plurrticon s a registered lrademark of N. V. Philips

**Saucor Is a registered trademark of Hitachi. Lta

+Dolby 1s a rademark of Dolby Laboratones.
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Figure 10. A suggested test setup
for composite waveform
measuremenis on a TV transmis-
sion system.

for minimum intermodulation distortion
with left-only or right-only stereo
modulation. Stereo separation also will
vary with tuning.

For stations using a SAP channel
transmitter tuning is critical to minimiz-
ing crosstalk. Modulate only one channel
of the stereo generator 100% with a
7.867Hz tone. This will place the upper
second harmonic stereo (L —R) sideband
on top of the 78.67kHz SAP. Activate the

COMPOSITE
QUTPUT

COMPOSITE
‘,y" BASEBAND

DEMODULATED
COMPOSITE
| BASEBAND

P AHALYIER
-1 'warH compose
CAITPUT

SCOPE

INPUT

SELECTION
SYNCHRONOQUS AM
WAVEFORM

RF
MORULATION INPUT

ANTENNA .|r

RF SAMPLE I

RF SAMPLE
OF AURAL
OFIEXCITER ITRANSMI‘I‘I’ER
|
RF SAMPLE
OF SYSTEM

Y QUTPUT |

- g
i '3:-\_- ‘
RF TEST i
POINT SELECTION |
AECISION [
EWVELOPE DETECTON
—

SAP at the normal injection level without
modulation on the SAP. Tune the
transmitter for minimum output from the
SAP demodulator. This adjustment also
can be made by listening to the residual
SAP audio while normal stereo program-
ming is being broadcast.

In any of these tests, input tuning is fre-

v

Continental’s top performing
25 kW FM Transmitter speaks

for a station you know*
KINE KOUL
KNIN CITE
KMPS WXLK
WINZ WYCO
WLVE WTMI
WBHM KWFM
KESI KVKI
KTUX *Partial list

investment. Combine with duplicate 816R-3
to get 50 kW output. For brochure, call (214)
381-7161 Continental Electronics Division.
Varian Associates. Inc. PO Box 270879 Dallas,
Texas 75227. © 1985 Continental Electronics/6007

KUER
KRMD
KKMY
WELZI
KCIX
KTXB
KERG

Reliability and proven performance make
Continental's 816R-3 compact FM transmitter a
winner. Crisp clear signal. high fidelity. good
stereo separation, very low noise and distortion,
excellent frequency stability, simple installation,
low power consumption make it a great

Continental

A Division of Varian Associates, Inc

)
= Electnonica
* varian
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quently more critical than plate tuning.
The impedance match into the input
capacitance of the amplifier tube is the
primary bandwidth-limiting factor. Even
though the amplitude response appears
flattened when the input is heavily
driven into saturation, the phase
response still has a substantial effect on
the higher-order FM sidebands.

Test setup

Figure 10 shows a block diagram of the
required test equipment for making com-
posite waveform measurements. Note
that the composite baseband is checked
at varicus points along the transmission
path in order to verify the performance
of each subsystem.

Observing the composite waveform
while using a low modulating frequency
of 50Hz will usually indicate any low-
frequency problems caused by coupling
capacitors in the system that are of insuf-
ficient size. Composite tests using a high
modulating frequency of 15kHz will
reveal rolloff in the high-frequency
response of the system, which attenuates
the subchannel (L - R) components more
than the main channel (L+R) I5kHz
compenent.

A precision envelope detector is in-
cluded in the test setup for observing
synchronous AM waveforms while tun-
ing the aural transmitter.

Regardless of your station's timetable
for implementing multichannel TV
sound, the time to start working on the
project is now. And the place to start is
the transmission plant.

Acknowledgement: The author wishes to thank Rick
Carpenter and Bill Resch for their assistance in con-
ducting tests and in preparing this paper | ;Z;)))"
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Put Millions of Dollars
in Television Audio

Technology to Work-—
For Only 22 Cents

r-----------"ﬂ-.__

et a FREE Audio Needs

Analysis from Neve for the cost

of a stamp.

If you're about to make some very important
decisions concerning your audio equipment, we'd like
to help—at no charge and with no obligation. And
with systems beginning at under $10,000, anyone can
take advantage of this offer.

For twenty-five years Neve has maintained its
reputation as the leader in audio mixing console
technology. We've crossed the hurdles other
manufacturers are just reaching and we’ve reached
the heights others will probably never achieve.

That’s because. for our total history we’ve worked
hard in the lab and the field to create superior
consoles, perfecting the quality of the sound you hear
and inventing newer, better and more cost-effective
ways o process it.

So stop for a moment. Fill out our questionnaire
and return it to our Connecticut headquarters. Or call
us. We'd like to hear from you. Remember, there is
absolutely no obligation.

RUFERT NEVE INCORPORATED: Berkshire Industrial Parck. Bethel.
CT 06801 (203) 744-6230 Telex 969638 Facsimile: {203) 792-7863

® 7533 Sunset Blvd., Hollywood. CA 90046 (213) 874-8124

® P (). Box 40108. Nashville. TN 37204 (615) 385-2727 Telex 786569

® NEVE ELECTRONICS INTERNATIONAL. LTD. Cambridge House.

Melbeurn, Royston, Hertfordshire, SG86AU England Phone (0763) 60776

Circle (39) on Reply Card

.
i r._l 1:'\I|

NEVE QUESTIONNAIRE

For a FREE Neve audio needs analysis, please fill out the
following questionnaire and return it in your company
envelope to: Rupert Neve, Inc., Berkshire industrial Park,
Bethel, CT 06801.

(NAME)

(COMPANY) B ~(TITLE)

(ADDRESS) - N o

©m . - STAIE) (2P
(AREA CODE) {PHONE NUMBER) T

Position (please check):
O corporate/management
([ technical/engineering purchases.

producer/user O | approve console purchases.
Please check the description that applies to your studio:

| television broadcasting jingles/commercials

video production film

video post production multitrack recording
Audio Operations Personnel:
[ all statf
[ staft & freelance
Number of console inputs required:
mono (mic/line) stereo (line)
Number of console outputs required:

| recommend console

all freelance

stereo mono AUX'FB/cue
multitrack (TKS)

Console Operation Format:

O mono (O stereo multitrack
0O all of above

Need Automation? (] Yes No
Current Mixing Console(s) (piease list):

Please Check:
Yes. | wish to buy a new mixing conscle. When?
[ Yes. | would like a free analysis about my studio’s console needs.
[ Send info for file only.
My Budget for a New Mixing Console is Approximately:

[ $9,000-25,000 0 $75.000-100.000
0 $25,000--50,000 0 $100,000-150.000
0 $50,000-75,000 [ $150.000 +

We would like your opinion as to the importance of the following on
a scale of 1 to 10:

Ease of operation Reliability

O Sound quality [] Manufacturer back-up
Brand name (J Other S
Expandability

Additional comments: _ B

www americanradiohietorv com
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I Stereo TV special report l

Receiving stereo TV

By Martin Giles

New circuit designs are pushing high-fidelity stereo audio

You've done it. Through blood, sweat
and tears, you and your staff have
perfected your stereo TV signal. All your
efforts, however, will be wasted on the
viewer who tunes in on a low-quality TV
set...and hears iow-quality sound.

The final link in the stereo TV chain is
the consumer's receiver. Providing

receivers with high-fidelity audio

The future of improved TV receiver design is
closely tied with semiconductor development.
Recent advancements in IC technology have
made higher performance TV systems possi-
ble at reduced costs.

systems, however, is no easy task. A
number of fundamental changes in audio
and IF circuit design are required to meet
the expectations of consumers for high-
quality stereo TV sound. For receiver
manufacturers, changing to stereo in-

Giles is applications manager at National Semicon-
ductor. Santa Clara, CA.
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into the consumer market.

volves much more than simply adding
another amplifier and speaker.

New integrated circuits (ICs} will be
developed, not just to decode the stereo
portion of the signal, but also to improve
the quality of the sound-processing cir-
cuits. The need for improvements are ob-
vious when you consider the typical (2W
or less) audio power amplifier driving
1%2-inch to 3%-inch speakers in present-
day receivers. The frequency response of
the amplifier often is restricted
severely—at the low end to avoid 60Hz
hum and cabinet resonances, and at the
high end because of noise and the ever-
present 15.734kHz horizontal-scan fre-
quency (see Figure 1). Tone controls,
where available, are usually for the treb-
le only. They typically operate by sim-
ply modifying the de-emphasis corner
frequency from the broadcast standard
of 2.1kHz by inserting a variable resistor
in series with the de-emphasis capacitor.

If, instead of depending on the internal
receiver circuits, the user connects the

decoded stereo signals to a high-fidelity
amplifier system, the problems of low
power and poor frequency response are
resolved instantly. Also, because the
speakers can be separated by a
reasonable distance from the receiver,
stereo enhancement circuits may not be
required. Unfortunately, however, pass-
ing the audio signal through a hi-fi setup
will reveal another serious problem:
audible noise. The reason for this situa-
tion can be understood if we examine
the noise spectrum of a typical TV
receiver audio-detector output.

System noise

An FM signal exhibits increasing noise
as deviation from the carrier increases.
This noise is compensated for, in part, by
using signal pre-emphasis at the trans-
mitter and complementary de-emphasis
at the receiver to produce a flat noise
spectrum with increasing frequency.
Even so, the presence of the AM subcar-
Continued on page 75
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Figure 1. The audio frequency response of a typical monophonic TV receiver.
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You're looking at an elec-
tron micrograph of videocas-
sette tape. It dramatically shows
the debris that a videocassette's
inherent static charge can attract.
Hair. Dust. Fibers. Cigarette ashes.
Note the size of these particles in
relationship to the read head. Is itany
wonder they can cause dropouts and
picture quality problems?
Now our patented new Scotch™ Anti-
Stat Treatment solves the problem. It's a
revolutionary cassette coating that mini-
mizes static attraction, giving our V2-inch
Broadcast and 3-inch MBR videocassettes
the industry’s lowest electrostatic charge levels.
The result: Fewer transient dropouts. Less
color noise. Better signal-to-noise. A reduction
of picture problems caused by static-atiracted
particles.
These new Anti-Stat Videocassettes, recogniz-
able by their distinctive red doors and hubs, are
what you’ve come to expect from 3M. Still another
example that no one in the industry is as consistently
innovative. Still another demonstration of 3M’s com-
mitment to quality. Still another reason we’re number
* one in the world of the pro.

OurTAPE

ALWAYS AN INNOVATION AHEAD.

Scotch

AUDIO & VIDEO TAPES
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Fifteen minutes to air
time, and you have six min-
utes of videotape to edit into
thirty seconds. You don't have
" any time to worry about wheth-
W erthe machines are aligned per-
fectly. But you don’t have any
¥ reason to worry either. Not if you
have a tape you canrely on.
We know you need a videocas-
sette that can handle the toughest
editing conditions. So we created the
Scotch™ ¥-inch MBR videocassetite
with a thicker backing to reduce tape
 “crunching” and edge damage. We also
. gave it our exclusive Anti-Stat Treatment
 for fewer tran- BASE FILM THICKNESS
sient dropouts. 7 (in millimeters)
s color noise
and better signal
to noise, too. B 85—
It's available in |- 80—
hanger cases, in- | [, -
cluding Mini U-Matics. B
With our red doorsand ™ ., ~grano BRAND  BRAND
hubs for easy Anti-Stat  Msr A B c
identification. With our engineers just a phone call
away. With all the toughness it takes to be number one
in the world of the pro.

- =90

¥+

iy

.. Yo' &)y al o =um
Re &S iFiE

AUDIO & VIDEO TAPES
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You've waited three hours
in the dust and hot sun to
get that spectacular finish,
only to have your once-in-a-
lifetime shots destroyed by tran-
sient dropouts caused by parti-
cles drawn into your videocas-
sette by a static charge. But that’s
always been a risk, until now.
We know you need a V2-inch video-
cassette that can go anywhere with-
out picking up static-drawn souvenirs
that will destroy your picture. So we
developed the exclusive Scotch™Anti-
Stat Treatment, giving our new V2" Broad-
cast Videocassettes the industry’s lowest
electrostatic ELECTROSTATIC CHARGE
charge levels ' BETA)
for unsurpassed
dropout perform-
ance. With out-
standing color re-
production and sig-
nal to noise. Hanger B uj
cases are available in " su —orano—erancoRAND
VHS and Beta, in 10 —™* ° 2 E

— 8000 —

— 6000

— 4000

=— 2000

VOLTAGE PRIOR TO USE

doors and hubs for easy Anti-Stat identification. All
backed by our engineers, just a phone call away. All the
‘\q more reason we're number one in the world of the pro.

\ and 20-minute lengths. All distinguished by our red

Broadcait
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3M VIDEO RECORDING TAPES.
WE STAKE OUR PROFESSIONAL

REPUTATION ON THEM.

AND YOU CAN STAKE YOURS.

When you use 3M video recording tapes,
you’re on the right track.

In fact, in 1983, we won an Emmy Award for
pioneering and developing video recording
tape.

For over 30 years, we have been setting
industry standards for excellence and quality
assurance. And we back Scotch™ Video tapes
with unmatched service, nationwide. When you
have any questions or problems, technical serv-
ice representatives are just a phone call away.
For all these reasons, Scotch™ Audio and Video
tapes are number one in the world of the pro.

For more information about our complete
line of audio and video recording tapes and
diskettes, call for a free brochure.

1-800-328-1684

www americanradiohistorv com
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Continued from page 66

rier above the normal audio bandwidth
of 15kHz in a stereo system means that
the noise spectra accompanying the
signal on the subcarrier will appear
within the audio bandwidth after
decoding and signal matrixing. [n the
case of the BTSC signal, this can be
shown to degrade the audio signal-to-
noise ratio by as much as 20.6dB. In
other words, a monaural S/N of 65dB
would degrade to only 44.4dB under cer-
tain reception conditions when the user
switched to stereo operation.

To combat this problem, the L —R peak
signal deviation in the BTSC system was
set al 50kHz, compared with 25kHz for
L+R peak deviation. This increase in
signal level gives an S/N of approximate-
ly 50dB. Although it is significantly im-
proved, this S/N level is still not good
enough to prevent a noticeable dif-
ference between the mono and stereo
modes of operation. Therefore, noise
companding is used for the L—R signai
before transmission. The companding
systern places the L-R channel noise
well below the audible level. If this is the
case, however, why do we still hear
noise coming from our hi-fi speakers that
we didn‘t hear from the TV receiver
speakers?

The answer brings us back again to fre-
querncy response. If we take another look
at the performance of a typical receiver
audio amplifier (Figure 1), we see that
frequency response falls off rapidly
above 1kHz. Because the human ear is
most sensitive to broadband noise in the
region from 1kHz to about 8kHz or
10kHz, this frequency rolloff produces a
smooth, pleasant sound that is relatively
free of noise.

When we design for flat frequency
response out to 15kHz, however, any
noise in the frequency band will be
reproduced. The noise spectrum shown
in Figure 2, with the exception of spurs
at harmonics of 60Hz and the strong
15.734kHz line-scan component, is
relatively uniform over the entire audio
bandwidth. A broadband noise measure-
ment will give a peak S/N (referenced to
25kHz peak deviation) of about 60dB—
not tnuch better than the average audio-
cassette without noise reduction. This is
the monaural, or L+ R signal, which must
remain compatible with the millions of
consumer receivers already in use.
Although the L-R channel is noise-
reduced, companding is not possible for
the L+R channel. The overall S/N will,
therefore, be comparable with present
monaural service.

Dynamic noise reduction
Figure 3 shows one method that may
be used to improve the L+R S/N: non-
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Figure 2. The noise spectrum for a TV audio channel after de-emphasis. Note that noise is

relatively uniform over a wide frequency band.
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Figure 3. Block diugram of a single-ended dynamic noise reduction system IC, the LMI894 (Na-
tional). This device is able to provide up to 14dB noise reduction when used with a non-encoded

stereo audio source.

complementary dynamic noise reduc-
tion. This system is widely used by
automotive radio manufacturers for FM
and cassette tape noise reduction. By us-
ing a dynamically controlled audio hand-
width, responsive to both the amplitude
and frequency content of the signal, the
system is able to provide up to 14dB im-
provement in the audio S/N. Because
dynamic noise reduction is non-
complementary (the audio does not have
to be processed in a special way prior to
transmission), it is compatible with the
present broadcast signai.

Dynamic noise reduction increases the
audio bandwidth only when signals are
present above the noise floor, so it is im-
portant that the threshold levei for
operation is correctly set. This might ap-
pear to be a significant problem because

wwWwW americanradiohistorv com

weak RF signal levels at the antenna
could produce high noise levels at the
audio detector. Although a threshold ad-
justment control could be provided, it is
generally considered an inconvenience
to the user.

Figure 4 shows what will happen to the
audio noise level as the amplitude of the
RF carrier is reduced. What is not ap-
parent from this chart, however, is what
is happening to the picture quality at the
same time. As the RF carrier level falls,
the picture begins to exhibit noise (snow)
and weak or streaky color. At some point
the picture quality would be so impaired
that most viewers would switch to
another channel. The RF level at which
picture noise is clearly objectionable is
about 15dB below 5004V, the reference

Continued on page 78
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80 VHS ™ Hi-Fi lideo recorder. Perfect
AG’é for hi-fi dubbing. Dynamic range is
greater than 80dB

ROADCST
JROADC

0 High-performance VHS editing
deck. Two-frame editing accuracy.
Inputs for time base corrector.

-_—

M Designed tor medical applications

G- 6300 VHS recorder conforms to UL-544
standard. Ext sync in. Time code
inputs and outpuls

UNIVER STV

VHS recorder ideal for dubbing
Loop through recording capability.
Time code connectors

l S Wee N

oy L1

00 Mudfitormat VHS recorder tor world
wide use PAL CCIR and 4 43 MHz
NI1SC 14.-step dial search

‘\4 Wi -

WALI. T

R LT 4Tt

,00 VHS playback deck. 14-slep
AG“é dial search Frame advance.
auto -repeat
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PANASONIC

i
|

From medicine to music. From New York to

London. Whether it's industrial training, hi-fi
stereo duplicating or international business
communications, there's a Panasonic 6000

Series VHS™ deck designed for you.

For long-term stability, all 6000 Series
drofessional decks have a sturdy aluminum
diecast chassis. They also have yltraprecise
direct-drive video head cylinders to deliver
rioiseless video images and special-looking
special effects.

The 6000 Series also includes all the
inputs and outputs professionals:demand.
Lrlke 8-pin video connectors for direct single

| For more information, call your nearest Panasonic regional office

connection to a manitor. BNC connectors fo
easy interface withjother video components
And time code connectors for advanced
editing applications.
Still, with all the 6000 Series has going

for it, Panasonic knows a professional deck

nly as good as the professional support
behind it. That's why you'll find regional office
each with a staff oflengineers to assist you
with matching components for your specific
system. And technical service for installatio
and instruction. So whatever profession you’
In, take alook at the video decks designed fa
your profession. The Panasonic 6000 Series.

Northeast: (201) 348-7620. Midwest: (312) 981-4826.

| Southeast: (404) 925-6835. Southwest: (214) 257-0763. West: (714) 895-7200. Northwest: (206) 251-5209.

Panasonic
_I_ndustrlal Company

...1._. —
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Continued from page 75
visual carrier level used in Figure 4.
Most TV aural carriers operate at 7dB
to 15dB below the visual carrier level.
Curves are plotted in Figure 4 aural car-
riers at -10dB, —20dB and -30dB.
Even for an aural carrier at —30dB (with
respect to the visual carrier), the audio
noise level exhibits little change by the
time the picture has become unwatch-
able. Therefore, a threshold adjustment
is unnecessary.

Buzzzzz

Simply processing the audio signal
broadband noise is not the solution to the
problems of multichannel TV sound.
Another irritating form of noise is buzz,
that harsh, rattling sound that is all too
familiar to TV viewers.

The majority of receivers in use today
use intercarrier sound detection. A com-
mon IF amplifier raises the level of both
the picture and sound carriers arriving
from the tuner and, at the video detector,
a difference frequency of 4.5MHz be-
tween the carriers is generated. This
frequency-modulated 4.5MHz intercar-
rier is amplified and limited to remove
any amplitude modulation. A conven-
tional quadrature detector is used to
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Figure 4. A plot of visual carrier level vs.
relative noise in the demodulated audio
signal.

recover the audio.

A primary cause of sound buzz is in-
cidental carrier phase modulation
(ICPM). Because the sound detector
depends on the frequency difference be-
tween the visual and aural carriers, eny
change in visual carrier phase as a result
of video modulation will transfer to the
aural intercarrier and produce buzz.

Buzz has a harsh 60Hz character
because the video picture is built up by
scanning 60 fields per second, and any
video component producing modulation

phase changes will occur at 60Hz and
harmonics of 60Hz. Aithough the broad-
caster can—and should—make every ef-
fort to reduce the transmitter ICPM,
sume receiver circuits can also produce
ICPM.

Two of the more sensitive circuits are
the video IF amplifier selectivity filter
and the video/sound intercarrier detec-
tor. Because of the vestigial sideband
nature of the transmitted TV signal, the
receiver [F filter exhibits an asym-
metrical response at the picture carrier
frequency. This causes an AM-to-PM con-
version that is referred to as MNyquist
slope ICPM. This problem can be solved
by using a quasi-split sound IF amplifier
for the visual and aural carriers that has
a filter with symmetrical amplitude
response at both frequencies. (See Figure
5.) The intercarrier that results when
such a circuit is used will be free of Ny-
quist slope ICPM. A normal filter and IF
amplifier processes the visual carrier for
recovering the video portion of the
transmission.

Quasi-synchronous or homodyne de-
tectors, now popular in many receivers,
can also introduce ICPM into the output
signal. The limiter stage of the detector,
which provides the carrier-switching

The Aphex Compellor.

Invisible Compression in Stereo or Mono.

The Aphex Compellor is the most
acclaimed compressor/leveler/peak
limiter ever made. With good reason.. .
you simply can't hear it work. It doesn't
add any color or other sonic effects. Best
of all, the Compellor is easy to use. Set it

products.

once and it goes to work automatically. ..
inaudibly controlling your dynamics.

Ask your professional sound dealer for
a demonstration of the remarkable Aphex
Compellor. Available in monaural and

Aphex Systems Ltd.

ﬁx 13340 Saticoy St, N. Hollywcod, California 91605

(818) 765-2212 TWX: 910-321-5762
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Compellor is a trademark ot Aphex Systems Ltd.

stereo versions. Or write us for the name
of your nearesi dealer and more infor-
mation on the full line of innovative Aphex

1985 Aphex Systems Lid.
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At last, a practical solution to the
age-old problem of color balancing
your picture monitors—the PM5539
color analyzer.

Working directly off the screen with
three color-sensitive photodiodes, the
PM553% gives you quick and easy
readings of the three primary colors—
separately or simultaneously—referred
to a previously-set white standard.

This means that in a matter of
minutes every color monitor you need
to watch can be set up to have the

- gétween. To facilitate “grey -

PM5539 has a wi
NIT’s full scale)-

call 800-527-4

e

=

PHILIPS
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be adjusted at

scale trdcki g, the
de sensitivity range(1 fo 3

rmation
For Philips g.@maag :nl'o
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same color temperature and intensity.,

Once the PM5532 matches all your
monitors, you'll see all the difference
in the world. The PM5539 is the quanti-
tative way to eliminate the gualitative
“calibrated eye-ball.”

For nationwide sales and service
information call 800-631-7172, except
in Hawaii, Alaska and New Jersey. In
New Jersey call collect (201) 529-3800,
or write Philips Test & Measuring
Instruments, Inc., 85 McKee Drive,
Mahwah, NJ 07430.

of the three
fevels in
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IF INPUT

80

waveform for the multiplier circuit, is
usually slightly mistuned from the carrier
frequency in order to optimize detector
efficiency. This has a similar effect on the
Nyquist slope.

More modern, true synchronous detec-
tors avoid the limiter-tuning problem by
inserting a widerange, dc-controlled
phase shifter between the carrier VCO
and the amplitude modulation detector.
The shifter gives precise, optimum ad-
justment of the switching waveform
phase. The limiter 1s center-tuned,
yielding a 5dB to 7dB improvement in
the audio S/N.

Receiver designs

Some TV receivers are being termed
stereo readv simply because they provide
an output jack with the 4.5MHz intercar-
rier signal that may be used by an exter-
nal decoder. For best performance,
however. substantial internal changes in
the receiver design are needed.

A block diagram of a high-perform-
ance receiver is shown in Figure 6. The
quast-split sound [F amplifier is
used to avoid Nyquist slope ICPM. The in-
tercarrier sound signal, after limiting to
remove any amplitude modulation, is
detected and the composite audio signai
is applied to the stereo decoder through
a filter that attenuates any SAP signal
that may simultaneously be present. This
filtering is necessary because the SAP
carrier is harmonically related to the
horizontal line-scan frequency. If al-
lowed through to the PLL of the stereo
decoder, the SAP carrier could modulate
the decoder VCO. causing crosstalk into

SOUND IFDET SAP EL%%EDOER
LM 1865 TRAP DECOD:
SF,

LM565

SAP DECODER

TUNER

AMPLITUDE

—™ IF AMPLIFIER MODULATION
DETECTOR 1O VIDEO
AMPLIFIER
Fx = VISUAL
CARRER
FREQUENCY
F, = AURAL
SoRMEL AMPLITUDE
s ERIE IF AMPLIFIER MODULATION
DETECTOR TQ 4.5MHZ
FM LIMITER

AND DETECTOR

Figure 5. Block diagram of a quasi-split sound IF amplifier. The double-hump filter used for the
aural channel ensures symmetrical response at the visual and aural carrier frequencies so that
the detected intercarrier is free of Nyquist siope JCPM.

the main audio channel. The stereo
decoder itself is similar to the decoders
used in FM broadcast receivers, with the
exception of the pilot frequency
(15.734kHz instead of 19kHz) and the
audio ouptuts, which are L-R and L+R,
instead of simply L and R. The latter dif-
ference is necessary hecause the L—R
channel is compressed by the BTSC
noise-reduction system.

Expansion of the L—R signal at the
receiver is no trivial matter. Errors in
matching the amplitude and phase
response of the two channels will be
multiplied by the expansion factor, caus-
ing loss of separation. After expansion,
the signals are matrixed to give the |left
and right audio outputs. The expander
circuit is switchable from the L-R chan-
nel to the SAP channel, which is also
compressed upon transmission. Because

the SAP channel is frequency-modulated,
a separate FM detector is used after the
filter that extracts the SAP channel from
the composite baseband.

For both the main audio channel and
the SAP signal, additional noise reduc-
tion is provided by the dynamic noise-
reduction system before efforts are made
to modify the overall tonal quality of the
audio for individual listener preference.

Another important feature of the
system shown is the stereo-enhancement
circuit. When the receiver speakers are
spaced more closely than would be op-
timum for stereo listening (inside a
19-inch screen-size receiver cabinet, for
example), an improved stereo effect can
be obtained by using phase-reversed
signal cross-coupling between the audio
channels. Approximately 60% cross-
coupling is used at frequencies above

L+R —0 L
DYNAMIC TONE
AUDIO VOLUME
= POWER
LMnT;Sg( SWITCH AMBIENCE AMP
LM1037 SYSTEM LM1040
LM1894
BTSC N g
DECODER
LM1875
LM2878/2879

PHONO TAPE

CARRIER
DETECT

LM567

Figure 6. Block diagram of a high-
performance stereo audic receiver

circuit using common [Cs.

SAP
INDICATOR

oy TELEMETRY
QUTPUT
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330Hz. At lower frequencies the
speakers are less directional and the
enhancement effect is rolled off.

The audio amplifiers used will depend
largely on the power requirements. For
modest systems, up to 6W output would
be appropriate. Larger, more expensive
receivers may employ amplifiers pro-
viding up to 30W output.

=T
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IN
SEARCH OF
EXCELLENCE.

Long before it was a popular management theory,
broadcasters were searching for excellence.
Excellence of Sound.

The search is still on, but the goal is now within the
reach of every FM broadcaster.

The 695 is an exciter without equal . . . in quality
sound . . . in versatility . . . and in value. Any type
of distortion you can name (THD, TIM, IMD) is less
than .025 percent. This isn’'t an environmentally
controlled |ab figure, but rather one that is
measurable over the operating temperature range
of the equipment. Moreover, noise is so low that
it's virtually impossible to measure.

QEl's 695 offers features that the competition has
never even dreamed of. A peak counter with LED
display, modulation measurements on the front
panel, and a measurements grade linear demod
built in. It is synthesized, has wideband circuitry, a
3-color LED bar graph for modulation display, a
10-position meter, and many other features that are
best described in our new brochure.

For more information on QE! and the 695 Exciter
Just write or call us. You'll see why our search for
excellence has produced the best value on the
market today.

QEI Corporation

One Awport Drive  P.O. Box D
wilttamstown, NJ 08094  [609) 728-2020
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FROM THE NEWSROOM

_TO THE BOARDROOM
TO THE OPERATING ROOM

ONIC MONITORS.

Video. More and more it's
playing a larger role in enter-
tainment, industry, education,
even medicine. That's why,
no matter what your special
application, all you need are
the monitors in the Panasonic
BT, CT and MT Series.
Our BT Series monitors are
ideal for broadcast because
they all have the quality and im-
pcrtant controls broadcasters
require. Like a normal/underscan switcH that lets you
select either the camera view or the actual monitor
picture. Pulse-cross circuits for easy observation of
sync detail. And blue only for easy chrominance adjust-
ment. The 13" and 19” BT Series monitors (all screen
sizes meas diag) have our special CompuFocus™
picture tube. Add to that a switchable comb filter and
the result is increased definition and color sharpness.
Perhaps the most versatile of the BT Series are the
7" monitors. There's one that operates on both AC and
DC so it's perfect for field use. Another model includes
switchable line inputs, external sync terminais and is

available as a single unit or i
a dual rack.

Our CT monitors also
come in a wide variety of co
figurations. You can choose
from our 19" models. One
comes with a tuner, and one
can be used internationally
because it lets you switch
between NTSC, PAL and
SECAM. The CT Series 13"
and 14” monitors include

models with a built-inituner, NTSC composite and RG
inputs for use with computer graphics. And when
light weight and portability are important, there's the
CT Series 5" monitor receiver.

For medicai use, the MT-1340G conforms to the
UL-544 standard. Its Data Grade in-line picture tub
provides the precise resolution medical applications
require. While RGB inputs assure you of critically
accurate color reproduction.

By now it should be clear, no matter what your
special application, the monitors in the BT, CT and MT
Series have the right Qualifications. moniter pictures simutated

For more information, call your nearest Panasonic regional office. Northeast: (201) 348-7620. Midwest (312) 981-4826
Southeast: (404) 925-6835. Southwest: (214) 257-0763. West: (714) 895-7200. Northwest: (206) 251-5209.

Panasonic
Industrial Company



www.americanradiohistory.com

I Stereo TV special report I
Proof of performance
for TV stereo

By Dennis Ciapura
and Jerry Whitaker, editor

How good is good? The BE TV proof suggests basic guidelines
for stations moving to multichannel sound.

There is a general perception in our in-
dustry that TV sound has been treated as
a secondary service to the video portion
of the broadcast signal. When the need
for improvements in TV audio are
discussed, the words ignored, forgotten
and stepchild often enter into the conver-
sation. Now. however, the rapid growth
in multichannel TV sound—and a cor-
responding concern about audio
quality—could sweep away years of
neglect.

To assist engineers in this effort,
Broadcast Engineering has developed
a set of suggested performance guide-
lines for TV stations operating in stereo.
The BE TV proof is an outgrowth of the
popular FM proof that was presented in
the magazine last year.

In general, our performance objectives
are based upon a balance between in-
herent TV system performance limita-
tions and the desire for audio system
transparency. A pragmatic approach is
necessary because no transmission
medium is likely to serve the needs of
the total purist. To be realistic from a
business standpoint, we must consider
real-world performance limitations.

The BE proof audio fidelity objectives
are based upon actual experimental
results reported by audio industry ex-
perts. Detailed references are provided
in the bibliography so that the reader
may review the background data and ar-
rive at his or her own conclusions as to
the validity of the assumptions behind
the numbers. Like everything else on
earth, audio fidelity does reach a point of
diminishing return. [mprovement
beyond a certain point will be noticed by
too few viewers to be of any practical
consequence.

Ciapura, BE's consultant on radio technology, is presi-
dent of Starnet, San Diego.

84 Broadcast Engineering October 1985

The move to stereo has prompted many TV
stations to take a close look at their audio and
transmission systems. The BE TV proof sug-
gests a set of performance objectives by which
stations can measure their equipment.

General test conditions

The objective of the BE TV stereo
proof is to simulate as closely as possible
the normal operating conditions of the
station. Although we suggest sampling
the system at the transmitter output, a
high-quality off-air demodulator is
preferable, if available. An off-air
demodulator has the advantage of taking
transmitter and antenna bandpass ir-

www americanradiohistorvy com

regularities into account. The demod
must, however, be very flat to avoid in-
valid results. For stations with a wide-
band antenna and near unity VSWR, an
output line tap makes the most sense.

We assume that diplexer bandwidth
and phase shift have been checked and
found to be acceptable for stereo opera-
tion. Diplexer performance is beyond the
scope of the BE audio proof program.
and conditions vary widely depending
on installation details. We assume that
this work was part of the initial stereo
conversion process.

Frequency Response

Absolute frequency response accuracy
over the audible bandpass does make an
audible difference. Researchers explor-
ing subtle differences in audio amplifier
designs have found that errors as small
as 0.2dB can be heard.'?* As a matter of
fact, if the levels and frequency
responses of good-quality amplifiers are
made equal, virtually no one can tell
them apart in double-blind testing!
Therefore, very flat frequency response
(strict adherence to the 75us pre-
emphasis curve) is reflected in our per-
formance objectives.

Because most musical content is in the
100Hz to 10,000Hz range, we call for
response of +0.5dB within this frequen-
cy band. There is no reason on earth that
a TV broadcast system can’t be absolute-
ly flat over this range and, in view of
how critical flat response is to overall
fidelity, it pays to optimize here.

Somewhat looser tolerances are
specified at the frequency extremes in
recognition of practical high-pass and
low-pass filter considerations relative to
subsonic noise and 15.734kHz pilot filter-
ing requirements. Fortunately, relatively
little program material reaches the ex-
tremes of the band, so small response
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NEW FROM ITC... [
“OMEGA” CARTRIDGE

WHAT THE NEW “OMEGA”
SERIES BRINGS TO YOU

OMEGA series cartridge machines
emrbody ITC quality at an affordable
price with features to delight everyone . ..
including fow-cost stereo performance.

Microprocessor technology brings you
many operational flexibilities with easy,
economical maintainability. The OMEGA
series is covered by the same bold 2-year
warranty International Tapetronics
Corporation/3M offers on all its new
equipment. Additionally, you receive
detailed, comprehensive technical
manuals, field tested for clarity at the
same time the machines were field tested
for reliability. All this reinforced by the
finest technical service support group in
the industry readily accessible to you at
no charge via our Toll Free number.

OMEGA stereo reproducers have simple,

clean electronics for clear, accurate audio
reproduction, and feature:
B Standard 150 Hertz secondary cue
tone detection

@ Long life stereo heads

® Modufar design for easy servicing

B Efficient serve motor providing
stable, cool operation

MW Flashing ready lamp indicating
cartridge has been played

Match your OMEGA stereo reproducers
with a high-quality stereo recorder such as
the ITC “DELTA” or “99B" recorder and
insure optimum playback audio quality
from your OMEGA reproducers.

OMEGA mono reproducers and mono
recorders have all the features and contain
the same rugged, reliable mechanics for
trouble-free operation as the OMEGA
stereo reproducers. Thne OMEGA mono
reproducers are even field upgradeabie 10
stereo! The OMEGA mono recorders have
a selectable 1kHz cue tone defeat and
include a built-in microphone preamp.
With direct microphone input and ITC's
“FB-1" telephone interface device, your
station can offer automatic dial-in weather
information, sports scores, concert dates
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and perform a variety of news room and
research functions.

CALL US TODAY for more information
about the OMEGA series and ask about
our trade-in policy and new lease program
available on ITC's complete line of
cartridge machines.

B 99B Cartridge Machines, “The Best’
& DELTA Cartridge Machines,

*Today's Most Popular Cartridge Machines”
B OMEGA Cartridge Machines,

“Affordable Performance You Can Trust”

When newer technology emerges, it
will come from Intemational Tapetronics
Corporation/3M, “The Leader In Reliability
And Service”

In the U.S., call Toll Free 800-447-0414
or colfect from Alaska, Hawaii and IMlinois
309-828-1381. In Canada, call Maruno
Electronics, Ltd. 416-255-9108.

International Tapetronics Corporation/3M
2425 South Main Street

PO. Box 241

Bloomington, llinois 61702-0241

3M hears you...

SM
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variations have less audible impact. As
long as excessive frequency-dependent
limiting is not employed, a station
meeting the listed objectives would do
well against program input in a double-
blind test comparing subjective frequen-
Cy response.

Although there has been much con-
troversy as to whether frequency
response above 15kHz is required for
perfect fidelity, many researchers have
found little. if any, advantage to exten-
sion beyond 15kHz, even when the sig-
nal source is available for comparison.**
Snow's research results of 50 years ago
are still valid today.® As a matter of fact,
experiments have been conducted
wherein program material was passed
through two cascaded 15kHz torroidal
low-pass filters and no audible change
could be detected, even with direct-to-
disc sources and electrostatic head-
phones. A strong case, based on objec-
tive research, can be made for TV broad-
cast frequency response not being an
audible limitation, if the response within
the passhand is optimally flat.

The recommended method for

measuring frequency response is as

follows:

¢ Feed the tones into line level inputs at
a point in the audio system that repre-
sents a typical signal path.

¢ With AGC voltages switched off, but
the BTSC companding system fully
operational, select a console level
near 0VU that produces a convenient
modulation level (50%, for example,
at 300Hz).

* Vary the input frequency and record
the difference in signal generator out-
put required to maintain the same
modulation level.

* Compare the recorded results to the
standard pre-emphasis curve (75ps) to
calculate frequency-response error.
An alternative method involves

feeding the test signals at an input level

that is low enough to keep the total
modulation down to about —-20dB (ex-
cluding pilot) and measuring the
response at the de-emphasized audio out-
puts. This produces quicker results
because response is read directly and no
calculations are required. Obviously, this
procedure is not quite as accurate as the

traditional method because the monitor's
de-emphasis networks will have some
small error. If exact testing shows that
the system is a little off and corrective
EQ is required, the de-emphasized output
route is a convenient adjustment tool.
When everything looks flat. the final
check can then be made by the tradi-
tional modulation-sensitivity vs. frequen-
cy method.

Distortion
Our distortion tests are based upon
twin objectives:

1. Keeping the test-tone frequencies low
enough so that at least the second har-
monic of the highest audio frequency
input will fall within the system'’s
15kHz passband. Therefore, no test
time will be spent making harmonic-
distortion measurements at frequen-
cies at which the harmonics have
been filtered out by the stereo
generator, and possibly by the test
demodulator/decoder. Virtually
everyone who has done an FM stereo
proof is familiar with the phenome-
non of the distortion at 10kHz and

Performance objectives

General test conditions
s System in BTSC stereo mode.

s

* [nput signals applied to audio con-
sole line input(s) used for most pro-
gram sources.

¢ System output sampled and demod-
utated/decoded at transmitter an-
tenna output.

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

¢ Operating level defined as O0VU or
equivalent at console.

Frequency response
Conditions

* AGC voltages switched off (not
simply bypassed). Unfortunately,
not all processors provide this fea-
ture. In such cases. use the bypass
mode.

* Any convenient modulation level
between 50% and 100%.

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

* Response error expressed as input
level deviation required to main-
tain reference modulation level,
compared to the 75us pre-empha-
sis characteristic curve.

Performance largets
» +2dB 30-15,000Hz

¢ +1dB 50-15,000Hz
» +0.5dB 160-10,000Hz

Distortion
Conditions

o AGC switched on, input levels as
required to produce specified con-
sole levels. De-emphasis in.

Performance targets
at standard operating level:
¢. THD = 1% 50-7,500Hz
s IMD = 1% 60Hz and 7kHz, 4:1

at operating level +10dB:
® THD = 1.5% 50-7,500Hz

¢ IMD = 2% 60Hz and 7kHz, 4:1

Noise
Conditions

Measured at each stereo audio chan-
nel output with all processing equip-
ment in the line and adjusted for
normal operation.

Noise level is referenced to the out-
put level produced by an input sig-
nal at OVU at the console.

Performance target
¢ -56dB, 30-15,000Hz, un-
weighted, de-emphasis in.

Separation
Conditions

Measured at each stereo audio
channel output with ali processing
equipment in the line and adjusted
for norma! operation,

Performance targets
* 35dB 400-14,000Hz

* 30dB 50-400Hz
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Presenting

the Major Maintenance Tool

for Dynair’s
Series 10
Switch

Right. A feather duster.

We first placed the Series 10 audio/video
switching systems in the field four years ago.
Today, most are still maintenance-free. Unless,
of course, you count dusting the buttons.

Nobody's perfect. But we’re close.

in fact, this solidly reliable, solid-state Series 10
switching system is virtually transparent to
broadband signais. And the specifications we
publish are not “typical” or best case. They are
guaranteed, off-the-shelf minimums.

Study them. Then consider your installation.
The Series 10 uses a single coax cable for con-
trol. That's only one economy.

Compare the cost effectiveness:

The Series 10 switches both standard and high
definition signals.

A 72-hour battery protects the memory.

The “in use’’ status of each channel is constantly
displayed.

Up to four levels of switching are available,
including video and multiple video, audio
and mulitiple audio, audio-follow-video and
time code.

The Series 10 is also flexible.

Select local or remote control. Panel or desktop
operation. Or both. You can start with a single
level, then add levels and controls with ease.

All this, and it’s almost maintenance free. Ask
us for a specification bookiet.

Feather duster optional.

DYNAIR

5275 Market Street. San Diego, California 92114 Telephone: (619) 263-7711; TWX:(910) 335-2040
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15kHz being the same whether the

test tone is on or off. The test instru-

ments are simply reading noise.
2. Probing system performance at two
important levels:

* at operating level, because that's
where most of the program energy
is most of the time, and

* at 10dB above operating level. to
be sure that most program peaks
are cleanly reproduced.

When distortion measurements are be-
ing made. we have specified that ihe
AGC voltages be switched back on. After
all. that's the way stations operate, and
that’s what the viewer hears. Excessively
fast attack-time constants will produce
low frequency and M distortion (in older
limiter designs) and excessive high-
frequency clipping will increase high-
frequency distortion. The new genera-
tion TV sets feature improved audio
amplifier and speaker systems that will
reproduce high-frequency distortion, if
present in the transmitted signal.

Although every chief engineer will
have an opinion as to what the optimum
processor input level should be. high
compression figures will make it more
difficult to pass the +10dB distortion
tests, and wiil sound worse on the air.

For example, if OVU on the console is
right at the threshoid of limiting {under
these conditions 6dB to 10dB of com-
pression will be indicated with program
material), a 7.5kHz input will be com-
pressed by nearly 12dB because of pre-
emphasis. If the level is increased to
10dB above operating level, 22dB of
compression will result. Most systems
still should provide fairly low distortion
at 22dB compression. If GVU at the con-
sole is 10dB above the threshold of
limiting, however, the resulting total of
32dB compression at 7.5kHz might let
the signal get into the safety clippers

Although the TMI tests are relatively
impervious to system noise, the THD
tests are limited by the noise floor. A sta-
tion with an overall system signal-to-
noise reading of 54dB at the audio
demodulator/decoder outputs could do
no better than a 0.2% residual reading
when the distortion fests are made. If a
low-frequency spectrum analyzer is
available, the distortion components can
be picked out of the noise and readings
down to 0.1% are possible.

It is a worthwhile goal to try to get the
distortion products down to the noise
level, and to get the noise level down to
—-56dB to —60dB at the audio outputs.

Although THD and IMD tests alone do
not check for dynamic instability prob-
lems, such as transient intermodulation
distortion (TIM), the results of careful
selection of high-slew rate components
in the audio chain and THD/IMD figures
down in the noise floor will impress an
audience of audiophiles.

Noise

In many cases, system noise is the most
frustrating parameter to bring under con-
trol. The number of opportunities for
poor results are legion and the
telco/STL stories are legend.

For many years, program source noise
was so much more audible than even a
marginal TV station S/N that many
engineers have become compiacent
about this area of performance. With
digital source material on the horizon,
however. it's a whole new ball game. To
make matters worse, new home
audio/video systems with sizzling highs
accentuate any hiss.

Our performance objectives reflect
state-of-the-art transmission system per-
formance {about -60dB) and assume
that the noise contribution from the
audio chain and STL is minimal. The ob-
jective of —56dB reflects a reasonable

This new portable UHF Field Strength Meter gives
vou accurate readings across the entire band.

Someone once said that “"Certainty is Security.” That is

Laboratory applications

the main idea behind field strength measurements. They
verify the signal level and rf environment at the point of
reception. You know for certain what's out there.

It is now easy for UHF stations to achieve this certainty.
With the new FIM-72 from Potomac Instruments.

Tune the entire UHF band

From 470 to 960 MHz. The received signal strength is
shown in volts and dB, with a 140 dB measurement range.
Select peak or averaging detection; wide or narrow 1I°
bandwidth. Seven 20dB logarithmic ranges assures precise
readings. Internal demodulators (AM and FM) provide
audio monitoring of the selected signal.

It is easv to use

Find the desired signal on the spiral dial. Calibrate the
meter using the internal generator, then read the signal
strength from the mirrored meter. The field strength is
easily determined from the supplied calibration data.

HTUMAC hSTRUMENTS

932 PHILADELPHIA AVE. SILVER SPRING, MD 20910
(301) 589-2662

The FIM-72 includes a precision rf generator that tracks
the tuned frequency. Typical measurements include inser-

tion loss, VSWR, and filter '
)

response.

Call Potomac Today

Place vour order for this
new UHF field intensity meter.
Put it to work. And then vou
will know for certain.
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The Lightests
@

v FUJINON A44 x9.5

- TheFastest.

When you need ultra length i an EFE lens, get uitra
per ormance, too. Only Fujinon gives you this choice:

The New F1.4—lighter, more compact.

At 14.5kg, the F1.4 version of the nel A44 X{9.5ESM
waighs less than halt as much as competing anses. At
the fulHele position, it's fasler than any compayable
EFP fens. To be specific, it maintains its F 1.4 from
9.5mm t0.240mm (F2.5 at 420mm). Moreover, you can

see that for yourself. IVhas a unique LED display panel

that reports your focal fength and iris.
The new Ad44 x 9. 5ESM (F1.4) is fastar and flatter
han any other fong lens built for 2/3-inch cameras . . .
with one exception.
The New F1.2--the fastest; the flattest.
Here is the kind of performance you would exjiect
only from large format lenses. It can zoom from & S

FUJINON INC. 4§72 White Plains Road, Scarscale, .Y, 105683

3 N. 125 Springvale, West Chicago, lil, 60185
H8 Savaronn Way, Carson, Calll. 80746

Www.americanradiohistorv.com

914) 472-9800  Telex 6818115
2101 Midway, Suite 350, Carroliton, Texas 75006 (214) 385-8902
(312) 231-7884

——— |
®

FUJINON AL XDE

10 247mm and miaintas its F1.2 maximum aperture. At
42Z0rmm, it delivers F2.1 speed. For brightness, edge-to-
edge resoluticn, contrast, MTF and freedom from flare.
ghosling and distontion, the new A44 x 3 SFSM (F1.2)
l@aves the competition—youts anavours—inthe dust.

Common characteristics, uncommon guality.

Both 44's come with a built-in 2X range extender that
lets you switch from 9.5mm—-420mm to 19mm-840mm.
MOD for the F1.4 is 2.2m; 2.5m ftarthe F1.2, Auto iris
aad shanual zoom and focus are standatd. Options let
you have full servo operation, a built-in pattern projec-
tor, and the widest choice in pan bar controls of any
lens manufacturer—including the most advanced shot
boxes on the market.

For-mare information or a demonstration, cortactthe
Fujinc;h location nearest you.

5 rucien
(213) 532-2861 Teiex 184978 L =L
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compromise between audio purity and
real-world audio-routing requirements of
a major TV plant. The objective of
—-56dB is also the noise level typically
found in current-model l-inch VTRs.
Although 56dB of dynamic range
doesn’t look very impressive in this
digital age, it's important to bear two
facts in mind. First of all, limited dynamic
range isn't a limit at all unless the pro-
gram input exhibits greater dynamic

range.®* Most music program material
stays within a 20dB range most of the
time. Secondly, the apparent loudness of
program material continues to increase
as the threshold of limiting is exceeded
and compression begins. The limiter may
present a peak modulation barrier, but
loudness forges ahead as density in-
creases. Therefore, a station operating
program levels a few decibels under the
threshold of limiting can present a

SELF-POWERED MONITORS
FOR SELF-DRIVEN PROS

Plug right into Fostex
6301s. These compact, highly
portable self-powered monitors
will take any line level source —
instrument, mixer, tape recorder —
and give you 20 watts of powerful
sound. Plus, you can use the internal
amp seperately for driving other
speakers or even headphones, when you
need that extra cue feed. Listen to the
sound preferred by pros everywhere —
on the road, at home, producing and
presenting. Fostex 6301s. Inside and out,
as dependable as a pro. At your Fostex
Multitrack Dealer today.

ENINNEEN

FoOstex

15431 Blackburn Avenue
Neorwalk, CA 90650
(213) 921-1112
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somewhat greater apparent dynamic
range than is electrically possible.

Stereo Separation

The BE TV proof separation tests are
made in the traditional FM manner of
feeding tones into one channel while
measuring the leakage into the other.
Our low-end separation objectives are
looser than those for middle and high
frequencies, in recognition of the non-
directional acoustic properties of long
audio wavelengths, and the fact that the
bass is usually mixed to center for music
production. In typical studio practice
employing multiple microphones, lower
frequencies end up in more than one
mi¢, even when not intentionally
mixed to mono, because of the long
wavelengths involved.

In the middle and high ranges we look
for minimum separation of 35dB to
preserve stereo imaging. Program
sources rarely provide greater than 30dB
of separation, and so we suggest 5dB
more than that to ensure the transmis-
sion system is not a limiting factor. Sep-
aration is measured up to 14kHz (instead
of 15kHz) in order to allow for the effects
of pilot frequency low-pass filtering in
the stereo generator.

Test procedures

The BE audio proof of performance
program for television has been struc-
tured to closely simulate the normal
operating conditions at a TV station, and
the recommended test procedures reflect
this philosophy.

For the test measurements to be of
value, the test equipment used must be
carefully selected and accurately
calibrated. The following instruments
will be required to correctly run the BE
proof:

* a low-distortion audio-signal generator
with a metered output and calibrated at-
tenuator,

e a distortion analyzer capable of
measuring THD and SMPTE IMD.,

e an audio voltmeter capable of ac-
curately measuring signals as low as
—65dBm (a function usually provided on
distortion analyzers) and

e a properly calibrated TV stereo
modulation monitor with a highly ac-
curate BTSC decoder. Because measure-
ments will be made with de-emphasis,
the accuracy of the built-in de-emphasis
circuits should be verified.

These test instruments are common
and any well-equipped engineering shop
should have them on hand. A station that
does not have such gear in its inventory
can usually borrow the missing items
from another station in town. perhaps for
a nominal fee.

Test equipment also can be rented
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Closed captioning and teletext
are only the beginning

o
How installing the new Leitch Rf,\)"’
VIP 1101N today gives you an “l..:’ ~ g B

edge on tomorrow.

If vertical blanking intervals only meant

blanking, you wouldn’t need the new Leitch
NTSC vertical interval processor. But this isn’t the
case as you know. You'll see more and more use
made of the VBI in the near future.

You couldn’t be better prepared than with the
new Leitch VIP 1101N. Because this is a fully
programmable stand alone vertical interval
inserter/deleter it will not become obsolete. This
innovative vertical interval processor doesn’t
generate any insertion test signals. Instead it
handles with remarkable ease and accuracy a
number of external insertion signals. The
VIP 1101N is easily programimed even from a
remote location. It provides complete protection
for the VBI and the all important program signal.

LEITCH |

Progressive Concepts in Television Technology

10 Dvas Road, Don Mills,

(416} +45-9640

ke s

Leitch Video Intemadonal Inc.

Ontario, Canada M3B 1V5

ALESE CMGE

HIGHS L

MARKET BRESDTH

Behind this capacity and flexibility is a
combination of advanced techniques -- micro-
processor control, digital technology and the most
recent developments in analog circuit components.

The new Leitch VIP 1101 N also offers
comprehensive self-diagnostics including set-up
and timing modes. Two vertical signal inputs are
standard. But the VIP 1101N is expandable to
nine inputs -- a feature unique to Leitch. It is also
programmable up to 4 fields.

Your program signal couldn’t be in better
hands. Get the full information on the new Leitch
VIP 1101N now. Let us show you how you can
keep a sharp eye on the future while protecting
your bottom line.

For further
information,
contact:

Leitch Video of America, Inc

12520 Loma Rica Drive, P.O. Box 1985
Grass Valley, CA 95945

(916) 273-7541

Leiech Video of America, Inc.
825k Greenbrier Circle
Chesapeake, VA 23320
(804) 424-7920
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BROADCAST eNGNEeEeRING

PROOF FORM

LEFT CHANNEL [J

DATA SUMMARY SHEET
STATION TV

RIGHT CHANNEL []

NOISETEST ____dB SMPTEIMD ___ % SEPARATION AT 14kHz ____ dB
FREq, | T9#3 CURVE | RESPONSE | SEPARATION |DISTORTION § § | 75us CURVE | RESPONSE ‘l SEPARATION | DISTORTION %l
FACTOR® | DEVIATION dB dB NORM l+mdg FACTOR* | DEVIATION d1 dB NORM | +10dB
30Hz | —0.15dB 800Hz | +0.43dB
40Hz | -0.15dB 1kHz | +0.72dB
50Hz | —0.15dB 1.25kHz | +1.14dB
63Hz | -0.15dB 1.6kHz | +1.80dB
3
80Hz | -0.15dB 2kHz | +261dB
100Hz | —0.14dB 2.5kHz | +3.63dB
125Hz | -0.14dB 3.15kHz| +4.91dB
160Hz | -0.13dB 4kHz | +6.43dB
200Hz | -0.11dB 5kHz | +8.01dB
250Hz | -0.09dB 6.3kHz | +9.77dB
315Hz | —0.06dB 7.5kHz | +11.15dB
400Hz 10kHz | +13.50dB
500Hz | +0.08dB 12.5kHz | +15.37dB
J 630Hz | +0.22dB 15kHz | +16.92dB

*The correction factor that should be applied to the response deviation calculation. The 75us curve offset value applies to the frequency response
characteristics of the standard 75us pre-emphasis curve, referenced to 400Hz. The data is taken from Section 73.333 (Figure 4) of the FCC rules.

b s e
GENERAL TEST CONDITIONS

System in BTSC sterec mode.

* Input signals applied to console line input(s) used for most program sources.
¢ System output sampled and demodulated/decoded at transmitter output.
¢ All processing and EQ left in line and adjusted as usual.

¢ Operating [evel defined as 0VU or equivalent at console.
== —— —

Note: Separation refers to the amount of residual signel in the
other channel that is caused by modutation of this channel.

92 Broadcast Engineering October 1985

ALL TESTS PERFORMED BY: ____

DATE:
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&
| |
4-position
stereo PGM-AUD routing switches
preselector

Input punch
block

the MEDALIST ,
A

The competition is tough, but you’ll be tougher 77 dB S/N on MIC, 95 dB S/N on M-L inputs,
with the all new Harris GOLD (Au) MEDALIST 20 Hzto 20 kHz

Audio Console! It is the only one in its price range e Operatesin high RF environment (5V/m)
with all of these features: Superior punch blocks for quick installation
Comfortable padded arm rest, ch-on/off
switches, more . ..

¢ 36 inputs with logic controlled switching
o Up to 72 sources into 12 input channels

¢ End-of-message controlled channel-off More features, better sound, exceptional price...
switching proven by over 300 consoles of the Medalist family

¢ Transformerless input/output for best in operation. From start to finish, you’ll be more
sound quality competitive with the GOLD MEDALIST on your

» DC control from P&G faders drives VCAs team! For more information, contact Harris

¢ Conductive plastic phone, cue and monitor Corporation, Studio Division, P.O. Box 4290,
controls Quincy, Illinois 62305. Phone 217/222-8200.

® Stereo tracking within 0.1 dB on all controls
® 0.05% distortion, +0.0/—0.25 dB response,

20Hz to 20 kHz % HARRIS

For your information, our name is Harris.

Circle (53) on Reply Card
wwWw americanradiohistorv com


www.americanradiohistory.com

from one of several rental/leasing
companies. This option often gives the
station the opportunity to use the latest
high-tech instruments for the proof. The
purchase price of such gear may be
beyond the budgets of some TV stations.
so rental allows even small-market
broadcasters to fine-tune their systems
on the best test equipment available.

A complete check should be made
before attempting to run the proof of the
audio-generator and distortion-analyzer
frequency response and residual distor-
tion at all frequencies of interest.
Response must be flat to within at least
U0.1dB from 30Hz to 15kHz. Distortion
must be below 0.1% for all frequencies to
be measured. The noise floor of the
audio voltmeter must be below
—~65dBm. If adjustments or repairs are
indicated in these closed-loop checks,
make them before running the proof.

The residual test-equipment distortion
values determined during pre-proof com-
pliance tests may not be subtracted from
the total system distortion figures ob-
tained when running the actual proof.
Subtracting test-instrument residual
distortion is not a valid procedure
because distortion components do not
necessarily add. In fact, the only time
they will add is when all of the har-
monics are in phase—a near impossibili-
ty when you consider that this would
have to be true for every modulating fre-
quency used during the proof.

How many frequencies?

In order to accurately evaluate a
broadcast transmission system, the per-
formance of the equipment must be
checked at a sufficient number of
discrete frequencies, or points. The tradi-
tional FCC equipment performance
measurements (EPMs) required
modulating frequencies of 50Hz, 100Hz,
400Hz, 1kHz, 5kHz, 10kHz and 15kHz.
Although these points give the engineer
a basic idea of how well the system is
performing, they fall short of our goal,
which is to push the equipment to its
maximum performance limits. The fre-
quency spaces in the traditional EPM
tests—as much as SkHz—are far too wide
to accurately predict transmission
system performance across the audio
band.

For this reason, the BE proof testing
procedures suggest a substantially
greater number of points than the stan-
dard EPMs. In all, we recommend check-
ing 28 separate frequencies between
30Hz and 15kHz. These points are based
on Y4-octave international standards
organization (ISO) center frequencies.
with four minor modifications. The
measurement frequencies are shown in
the test form on page 92.
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The lowest frequency to be measured
is 30Hz. The actual ISO frequency is
31Hz. All other frequencies are standard
ISO centers, except 7.5kHz (the standard
I1SO frequency is 8kHz) and 15kHz (the
ISO frequency is 16kHz). For stereo
separation tests, a frequency-measure-
ment point of 14kHz is also added.

These modifications of the ISO stan-
dard Y-octave frequencies provide com-
patibility with the frequencies specified
in our performance objectives and com-
patibility with the old FCC EPM test fre-
quencies. In recognition of the bandpass
limits of TV transmission systems, no at-
tempt is made to measure frequencies
below 30Hz or above 15kHz.

Over-the-air television is facing stiff competi-
tion from cable, VCR and videodisc program-
ming. The best way local stations can counter
this threat is to provide a top qualitv audio
and video signal.

Making the measurements

The BE TV proof of performance form
(see page 92) lists all measurements sug-
gested for system evaluation. The form
should be photucopied to provide a data
summary sheet for the left channel and
one for the right channel. Measurements
should also be conducted in the mono-
phonic mode, if the station is operated in
mono On a regular basis.

The tests are arranged on the data
sheet in the order that the proof should
be conducted. The first step is to check
the noise floor, SMPTE intermodulation

WWW.americanradiohistorv.com

distortion and separation at 14kHz. A
station that can meet the BE proof sug-
gestions for these parameters should be
able to pass the rest of the proof with lit-
tle difficulty. The reason for conducting
the noise, IMD and 14kHz separation
tests first is to determine whether the
transmission system is operating proper-
ly or if it requires adjustments, before
substantial time is spent making in-
dividual proof measurements.

The next step is to check channel
separation, response deviation and har-
monic distortion at the 28 test frequen-
cies. Make these measurements with the
signal generator connected to one audio
input at the control console, and the
other input terminated with a 600 wire-
wound resistor (or other appropriate
resistance value).

The test data form includes calcula-
tions for response deviation values that
should be applied to the frequency-
response measurements for a pre-
emphasis value of 75us. A reference
value of 400Hz is assumed. Distortion
and separation measurements are per-
formed using common techniques.

A look at the future

Achieving the fidelity objectives sug-
gested in the BE TV stereo proof pro-
gram means more than simply providing
outstanding audio. It means that par-
ticipating stations are in the high-fidelity
business and are ready to meet the
approaching challenges of the digital
audio world. TV broadcasters will find
improved source signals widening the
gap between TV quality and home
system quality, unless television can
firmly establish itself as a high-fidelity
medium.

The need has never been greater for
high performance from every link in the
transmission chain.
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Would you...like to reduce
your studio lighting by
40%, 50% or more?

Impossible? No.

The LDK 6 requires only 125 to 150
foot candles operating at optimum
f-stop even with teleprompter.

The LDK 6 efficient optics and total
computer control can easily cut
studio lighting without sacrificing
creativity or operating flexibility.

With only 27 foot candles, the LDK 6 can remain at 0 dB And there are more Total Computer Control operating
and { 1.6, but for the impossible sports shot, 12 dB features that clearly separate the new generation LDK 6
produces an absolutely quiet picture and gives ycu the from the partial computer control cameras.

depth of field that you need. Under all lighting conditions ® On-line diagnostics warns of a potential problem

a full 3 x 3 linear matrix contributes to outstanding before it becomes a fault that can result in costly
uniformity and color matching. downtime.

® The computer system automatically adjusts for tube
ageing. Pictures from a two year old LDK 6 look as good as
day one. This is proven daily in the field.

® The LDK 6 triax system greatly reduces cost of cabling
and servicing plus ease of moving between studios means
fewer cameras.

® A pickup tube can be replaced 15 minutes before air
time with no tweaking . . . and a matched tube is not
— required.
These and many more LDK 6 and LDK 26 features are why
the LDK 6 family are the fastest selling cameras in their
class, with over 350 sold world wide.
Prove the Total Computer Control difference to yourself.
A demonstration will prove why the LDK 6 family is years
ahead in design, performance and cost-effectiveness.

Total Computer Control extends further this LDK 6
picture quality advantage. Digital correction
automatically fine tunes individual zones for exceptional
registration, shading and dynamic focus. And, computer
controlled anti-comet tail and dynamic beam control
circuits ensure /— excellent highlight handhng.

J.

Call or write for a demonstration or request the
descriptive LDK 6 or LDK 26 (2/3") technical brochure.

PHILIPS TELEVISION SYSTEMS, INC.

s 900 Corporate Drive
s Mahwah, New Jersey 07430
b i (201) 529-1550

Canada: Electro & Optical System Ltd,
31 Progress Court, Scarborough, Ontario,
Canada M1G 3VS

Tel: (416) 439-9333 Telex: 065-25431

PHILIPS

Reliability through Quality
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Designed for efticiency

By Carl Bentz, TV technical editor

New devices and operating methods suggest a
brighter picture may be on the horizon for the UHF medium.

Could UHF mean Unusually High
Finances? Some station operators think
50, when the power bill comes due. UHF
TV doesn't need to be such a cost-
inefficient operation, however. Research
has proved that much lower power ex-
penses are possible. We can get a better
picture of the problems and solutions if
we look at tubes in general.

ANODE
GRID
CATHODE
FILAMENT

Figure 1. In a cutaway drawing, the grid
creates an electrostatic barrier, indicated by
blue glow, between the cathode and anode.

Amplifier tubes for audio and low-
frequency RF are relatively straightfor-
ward. The heated cathode releases free
electrons into the tube envelope. Mean-
while, a positive potential on the anode
creates an electrostatic field to attract the
electrons. Electrons reaching the anode
form a current that develops an output
voltage across the load circuit.

Grid basics
In triodes, a control grid between
cathode and anode forms an electrostatic
barrier through which the electrons must
pass. (See Figure 1.) An input signal, ap-
plied to the grid, varies the effectiveness
of the barrier and controls movement of
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the electrons to the anode. When only a
few electrons reach the anode, limited
current flows into the load circuit. When
many electrons strike the anode, the out-
put current increases.

A negative voltage bias on the grid
creates a cloudlike negative space
charge around the grid element. Elec-
trons, attempting to move through the
field to the anode, must fight the
negative force.

If the space charge varies (the input
signal goes relatively positive and
negative from a fixed-grid bias point), the
charge density of the cloud decreases
and increases, respectively, and either
more or fewer electrons reach the
anode.

Tetrodes, pentodes

Additional elements may be placed in
the tube. Tetrodes include a second grid,
the screen. A positive voltage applied to
this second grid aids in drawing electrons
to the anode, but it also forms a shield
between the anode and control grid.
Secondary electrons, dislodged when
high-speed electrons from the cathode
strike the anode, may [all back upon the
anode or be drawn to the screen grid. In
either case, they are removed from the
path of the stream of electrons coming
from the cathode, improving efficiency.

A third grid, the suppressor, lies be-
tween the screen grid and the anode in

c
grid, tuned-plate amplifier,

L 9
> +]
could be replaced by a solid-

state device in VHF and low- -
power UHF applications.

Figure 2. A triode.
connected here as a tuned-

www americanradiohictorv com

the pentode tube. The suppressor con-
trols secondary electrons. Operating at
the same potential as the cathode, the
suppressor decelerates electrons headed
for the anode. Slower-moving electrons
are less apt to produce secondary emis-
sion. Those formed are forced back to
the anode. Again, efficiency is improved.

Grid trouble

Grid tube amplifiers work well through
VHF TV frequencies (50MHz to 220MHz).
However, at UHF or microwave frequen-
cies (300MHz to 3GHz), cylindrical-grid
tubes become less practical, particularly
in high-power applications.

Components associated with grid tubes
determine the frequency of operation.
Networks of resistors (R), inductors (L)
and capacitors (C) form the frequency-
sensitive tank circuits of the RF
amplifier. (See Figure 2).

Above 300MHz, undesirable character-
istics of typical tubes manifest
themselves. First, the elements are elec-
trical conductors. Finite in size, they may
act as components. A grid, like any piece
of wire, has resistance. Current flowing

Continued on page 100
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Maxell perfects the 1" tape.
Introducing Maxell Broadcast
Quality 1”. Superior videotape
technology to satisfy the
perfectionist in you.

Perfect for mastering.
Maxell’s exclusive epitaxial
formulation provides clean,
dropout-free video, with RF
output consistent to within
0.2dB from head to tail.
We've even licked the stiction
problem, with uniquely

_Givemeaninch. . _ __ _ _ __

] Give me more information on
Maxell Broadcast Quality 1".

[] Give me the name of my nearest
Maxell Distributor.

[J Give me a sales call so | can
see for myself.

VIDEOTAPE

®
-

Wé wduldn’t give you an inch
until it was perfect.

effective resistance to high
humidity and other harsh
anvironmental conditions.

Perfect for editing.

Maxell Broadcast Quality 1"

is mad(? tough to resist
stretching, scratching and
head clogging. . .yet it's made
gentle to minimize head wear.
So you can keep it parked in
STILL for well over 3 hours,
without taking the typical toll
on the tape, video output or
your sensitive heads.

1LEE (=] | I —

PROFESSIONAL/INDUSTRIAL DIVISION

Maxell Corporation of America
60 Oxfard Drive, Moonachie, NJ 07074
{(201) 641-8600

ANWW Aalmne ANracaionisio OIm

T4

Perfect for broadcast.

Our superior 1” tape stays
that way for up to 2,000
passes. So not only can

you achieve perfection in
production, but you get more
of your money’s worth when
you take it on the air.

Rind out for yourself. Just clip
and mail the coupon below.
But keep in mind: If we didn't
think it was perfect, we
wouldn’t have called it Maxell.

Name
itle
Company
ddress
City
Tel. { )

State Zip
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“Ikegami’s HL-95 Unicam
can handle—and more

— John Hall, Director of Engineering
WDAF-TV, Kansas City, Missouri
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ves you all the action you

The biggest eruption in the proféssional' hand-held
tetevision camera market occurred with the
introduction of lkegamis UNICAM, a multipurpose.
Plumbicon® camera concept with a host of
applications.

Utilizing a unique building block approach which
incorporates the HL-95B basic camera head, various
configurations are possible: Sevefal ENG stand-alone

_cameras, combined camera-VTR units with'a
selection of 'z inch or % inch componentirecorders
ang remote controlled EFP cameras with multicore

Ikegami

"PiurEacon” 1S a regeicreo vaoemark of N.V. Rhilips.

cable or triax cable base stations can be assembled.
The versatility and flexibility of the HL-95 system
is provided without sacrificing state-of-the art
performance in the areas of sensitivity, resolution
and registration; these are achieved with minimum
equipment size, weight and power consumption.
Pound for pound the HL-95 is the hottest little

camera you'li ever hold in your hands.

For a demonstration of UNICAM and other
Ikegami cameras and monitors, contact us or visit
your locai ikegami dealer.

Ikegami Electronics (U.S.A.), Inc., 37 Brook Avenue, Maywood, NJ 07607
® East Coast: (201) 368-9171 @ West Coast:/{213) 534-0050 e Southeast: (813) 884-2026
® Southwest: (214) 233-2844 ® Midwest: (312) 834-9774
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Continued from page 96

around the wire. and the proximity of a
conductor to other metallic objects
creates capacitor effects. Therefore, the
elements themselves may cause the tube
to behave as if additional coniponents
were in the circuit, creating spurious,
interference-causing signals. Tubes may
even be destroyed if the spurious signals
result in excessive currents.

A second problem relates to element
spacing. The elements are a finite
distance from each other. If they are
positioned too closely together, high-
voltage potentials may cause arcing to
occur. The distance, however, causes
capacitance, which is partly responsible
for the space charge that controls the
electron stream.

It is time-consuming to remove a space
charge. The time required to dispel the
charge may be longer than the duration
of one wavelength at microwave fre-
quencies. We must consider the transit
time of electrons moving from cathode to
anode. and whether sufficient time exists
for the field to change and avoid interfer-
ing with the electron’s travel.

Showing promise
UHF tetrodes for up to 20kW are
available. Most 1-tube transmitters on
the market use a tetrode device to
amplify multiplexed visual and aural

A pyrolytic-graphite grid tetrode, rated at
50kRW for UHF TV.

signals.

A device rated at 55kW peak of sync
for CCIR UHF channel 50 service has
been developed by one company. With
10kVdc on the anode and a 6.9A current,
video black power reaches 31.2kW. The
cylindrical device, 8 inches high and 5
inches in diameter, weighs in at 13
pounds. Difficulties in development of
the required cavities have delayed some

j Ak
/

l‘éad @ Akust:sche A Kino-Gerate GmbH] Austna

applications of the water-cooled unit to
date. However, current predictions sug-
gest units operating up to IGHz may be a
reality by early next year.

A tube without grids

Many US. UHF TV stations are li-
censed for transmitter outputs of 60kW
peak of sync power or more. Transmit-
ters for such power levels depend upon
power amplifiers designed around
klystrons, with at least one device each
for the visual and aural signals.

[n klystrons, as in grid tubes, a heated
cathode develops a stream of electrons.
A modulating {mod} anode accelerates
and shapes the stream of electrons. The
drift tube, broken at intervals with gaps
{see Figure 3), is surrounded by ad-
justable tuning cavities. Between the
cavities, magnetic assemblies control the
path and shape of the beam of electrons.
A collector disposes of the spent electron
beam at the end of the drift tube.

Variations on a theme

There are two types of klystrons for
UHF TV: external and integral cavity
devices. (See Figures 4 and 5.) In an ex-
ternal cavity unit, the device consists of
the cathode/mod anode, a drift tube
{constructed alternately of tubular metal
and ceramic sections) and the collector.

In a transmitter, a trolley holds the

B AKG

\

77 Selleck Street ",

\

www americanradiohistorv com

Stamford, T 06902

\
\ 203/.‘3-2121 \


www.americanradiohistory.com

LA-KART

Dual-Channel Has Arrived
At 1/2 The Price!

Multi-Channel Systems Starting at $84,900.00

b
The new LA-KART Muiti-Channel Broadcast 4. CHOICE OF BROADCAST FORMATS: %", %"
Software Package can now address up to 28 BETA OR TYPE M, AND 1" TYPE C

. FASTMANUAL REQUE AND AUTO REVIEW
. FRAME ACCURATE SWITCHING USING

VTR's with complete random access. For the 5
past3 years LAKE’S engineers have responded 6
to the requirements of broadcasters for an SMPTE CODE
automated video cart system with the following 7. STEREO
features: 8. PROGRAM DELAY SYSTEMS
9. ONLINEEDITINGPER EVENT OR ELEMENT

1. DUAL CHANNEL OF EVENT

2, MULTIPLE SPOTS ON EACH TAPE 10. CATALOG STORAGE OF EVENTS

3. COMPONENT PROCESSING FOR 11. TRAFFIC AND BILLING SYSTEM AVAIL-

IMPROVED SIGNAL ABLE INCLUDING COLUMBINE INTERFACE

See us at SMPTE, Booth #1140/1240.

LAKE 55 Chapel Street, Newton, MA 02160, U.S.A. (617) 244-6881

The Systems Company  © Lake Systems 1985
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tube assembly in place with the
associated cavity and magnet assem-
blies. The dimensions of the cavities
determine an inductance. The gaps form
capacitors and, together with the
cavities, emulate LC resonant circuits, to

VOLUME
(-} (+)

e —

DRIFT
TUBE

tune the klystron.

Integral cavity klystrons include the
same general components. but the inner
edges of the cavities are welded directly
to the metallic sections of the drift tube.
A vacuum in the drift tube extends into
the cavities, compared to the external
type in which the cavities contain air.

Both types of klystrons require cooling
during operation. In the highest-power
external cavity types, cooling jackets are

RF OUTPUT

RF INPUT INTERMEDIATE CAVITIES
x4 " “
- w R -
Pl & N Y,

COOLING

ll_ JACKET

MOD
{ ANODE -

COLLECTOR - A

~ CATHODE D e &
"\_ .\,‘ i

MAGNETIC ASSEMBLIES

Figure 3. The schematic of a 4-cavity klystron shows the relative placement of its different sec-
tions. The inset indicates the change in polaritv across the gap as the RF energy cycles.

huilt into each metallic drift tube section
and the collector. At lower levels, to
25kW. forced-air cooling fins surround
the metal drift tube. Plumbing also
passes through the electromagnetic
assemblies. Integral cavity klystrons in-
clude a water jacket around the entire
device.

The liquid coolant is distilled water,
and the vapor-phase coolant is steam.
Both coolants present hazards near the
high voltages (to 24kV) and currents (to
10A). Water-cooled systems may require
a flow of as much as 50 gallons per
minute. With ethylene glycol (antifreeze)
to prevent cold weather damage, a
higher flow-rate is suggested.

Vapor-phase cooling replaces some of
the problems of liquid pressure with
those of superheated water (more than
212°F). A flow-rate of approximately
two gallons per minute of water is
typical. On the average, one gallon per
minute is converted to steam. Heat ex-
changer units are required for vapor-
phase systems or liquid systems to
remove heat from the coolant and to
dispose of the wasted energy.

The amount of heat removed by the
exchanger and the cost of operating the
exchanger units must be considered in
calculating the overall transmitter plant
efficiency. Ingenious use of the heat,
however, can cut winter fuel costs within

Talk To Us First...

about a Downstream Keyer

It could save you a bundle!

Model 1231

@ Internal matte and masking generators

Model 1235

@ Mix or cut a single key source

@ Fade to black

@ Matte generator for colorizing keys
@ Optional Analog key bordering

@ Up to 6 simultaneous key signals over one backgrounds. ¥

LU |

@ Rack or console mount control panels

@ Timed key dissolves, or key cuts
@ Fade or cut to black

@ Edit system control capability

@ Optional Analog key bordering

@5

Cail us for a complete brochure
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Model 1238

@ Versatile single key
system
@ Self key or external key

@ Remote or local key
control & adjustment
capability

@ Many uses for special
etfects

alimatte generator

P.0O. Box 1860, Grass Valley, CA 85845

GRAHAM-PATTEN SYSTEMS, INC.
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CONTROL

Over sixty of our new MC-500 series MASTER CONTROL
Switchers are in operation at television stations throughout
the country, many with full station automation also supplied
by Utah Scientific. These customers include some of the
country’'s most prestigious braadcasters. Call or write for our
100% Users List to learn firsthand the many advantages
offered by this state-of-the-art product.

L ISJ U TAH SCIENTIFIC, INC.

DYNATECH Broadciast Group

1645 West 2200 South, Salt Lake City, Utah 84119
Phone: (800) 4538742 (Toll Frec) or (801) 9/3-6840 - TWX: 910-925-4037

Circla (111) on Reply Card
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the transmitter building.

Controlling space

In smaller tubes, the control grid deter-
mines the instantaneous number or den-
sity of electrons that reach the anode, as
a direct effect of the input signal. In a
klystron, the input controls the instan-
taneous current velocity of the electron
beam. Electrons from the cathode are
shaped into a beam and accelerated
along the drift tube.

In the magnetic assemblies, dc current
keeps the beam cylindrically shaped and
aimed down the middle of the tube. An
improperly shaped or misaimed beam
could result in a meltdown of the drift
tube sections within seconds. At the far
end, the collector mass withstands the
excess force of the electron beam,

Figure 4. The mapped features of these exter-
nal cavity kivstrons are similar to those of in-
tegral cavity devices (see page [06). The inset
shows an external cavity type using an air-
cooled drift tube with vapor collector cooling.

COLLECTOR HOUSING WITH
COOLING JACKETIN PLACE

FOCUSING MAGNET
INPUT CONNECTCR

MAGNETIC ASSEMBLY X

OUTPUT CAVITY TUNER

3RD CAVITY TUNER

CATHODE. HEATER, |
MODULATING ANODE ==
(NOT VISIBLE)
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assurning coolant flows at all times.

A low-power signal from the exciter is
injected into the first {input) cavity. A
small loop physically extends into the
cavity to couple the signal energy into
the LC tank circuit of the cavity.

The signal excites the cavity, causing
an electromagnetic flywheel resonance
action, as in typical RF LC-tuned circuits.
The intensity of the field in the cavity
varies instantaneously with the input
signal. RF energy in the cavity appears
across the capacitive gap. The electrical
polarity across the gap alternates at the
frequency of the input signal {the as-

CONNECTIONS TO

HEATER, CATHCDE

AND ION GUN

MODULATING

ANODE

FINS FOR AIR-

TUBE DEVICE

NOUTPUT SIGNAL COUPLER
+— FITTINGS FOR DRIFT
i b
L
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s
-

INPUT c;wm@\

COOLED DRIFT

TUBE COOLANT

™;
"',p CAVITY PORTS
(TESTING OR LOAD)

COLLECTOR WITH
COOLING JACKET

signed UHF carrier frequency).

As the beam passes the first gap (see
Figure 3). the instantaneous polarities
cause electrons within the area of the
gap to decelerate. When the field
reverses, the changed polarity causes
those electrons in the gap area to be ac-
celerated. The retarding and ac-
celerating forces of the two halves of an
RF cycle create an electron bunch that
continues along the drift tube toward the
second gap.

At the second gap. an electrical field
surrounds the bunched electrons and ex-
cites the second cavity. A resonant ac-

'
- [ |

L1
{

X

2ND CAVITY

3RD CAVITY

OUTPUT CAVITY
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People keep asking
our R&D Department
“What’s New?”’

Here’s what’s new:
the VITAL 3000 Series
Production Switcher.

You said you needed lots of keying power. We listened. And our R&D

Department created the 3000 Series Production Switcher with 4 video keys...

or, a chroma key plus 4 video keys in each M/E. All M/E’s have separate key N .

inputs, with discrete filling signals, permitting 16 self-filled keys in our largest v,,,..;(,',’,L},?,‘L?z;}?kf\’.%‘{,\-n,m

3000 model. You said you wanted simple operation. We listened. And we

offer dual handlebars, 2 Auto Transition Units, and our new Simul-Key

system to make multiple key entries and exits simplicity itself. Also, key

set-ups are autoinatically placed in memory for instant access in fast-paced

switching situations. You said you wanted a switching system that is

unmatched in the industry today. We listened. And we put the 3000's keying

power under our new PSAS 300 control for a new definition of

state-of-the-art. VITAL INDUSTRIES, INC.
So if you don't hear from our R&D Department, don’t worry. We're SALTATY 53"][3(‘)';’)"3(7;251"5..?1”'“'“‘ e

probably too busy listening. TWX: 810-825-2370 ¢ TL.X: 80-8572-Vital-A-Gain
Circie (60) on Reply Card
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Figure 5. The features of an integral cavity
klystron, shown below, are in many ways

Q comparable to external cavity devices.

COLLECTOR SECTION
—— COVERED BY VAPOR-PHASE
COOLING JACKET

COOLANT CONNECTORS

MAGNETIC POLE PIECE

QUTPUT
SIGNAL
COUPLER

QUTPUT CAVITY TUNER

BODY COOLANT PLUMBING

4TH CAVITY TUNER
3RD CAVITY TUNER

2ND CAVITY TUNER

INPUT CAVITY TUNER

MODULATING ANODE

/_,_...-—-""'" HEATER-CATHODE

- —____HEATER
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tion begins in the second cavity at a fre-
quency determined by the cavity tuning.
The alternating field in the cavity im-
mediately causes additional bunching of
those electrons in the gap area. The
more tightly grouped the electrons are
within a bunch, the greater effect they
have on the following cavities, including
the final (output) cavity.

In the output stage, the electron stream
excites the cavity, but now a coupling
loop extracts signal energy. As in the in-
put cavity, the loop is positioned to
achieve the maximum transfer of energy
between the cavity and the loop.

The beam continues to the collector,
where energy not extracted as RF signal
is dissipated as heat, and the electrons
are returned to the beam power supply.

Input vs. output
Several factors determine the output
signal power. First, the gain of the
kiystron is a function of the number of
cavities. Four- or 5-cavity devices are
common. Second, the beam power is
related to the output. Third, coupling in
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Figure 6. Operating zones of a klystron are
shown by a graph of RF output power as a
function of RF drive power.

the input and output cavities, as well as
the tuning of intermediate cavities, con-
trols klystron gain. Finally, the amount
of input power directly affects the output
up to a point of beam saturation (see
Figure 6). Output power decreases
beyond the point of saturation.

If narrowband amplification is desired,
the tube operates at the optimum satura-
tion point and maximum RF output
power is extracted. For TV visual serv-
ice, an ideal input power level keeps the
operation below the maximum, that is, in
the underdriven zone. Keeping input
power in this zone places the operation
on a more linear portion of the klystron
transfer characteristic,c, as shown in
Figure 7. The relative peak of sync and
peak white amplitudes of the output
signal should resemble the input. Opera-
tion too close to saturation causes com-
pression of sync or other signal distor-
tion. {See Figure 8.)

Tuning vs. service
The klystron application determines
the proper method of tuning the cavities,
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Figures 7, 8. RF output versus input drive in-
dicates correct positioning (7} on the
characteristic curve. Incorrect positioning (8)
causes sync compression.
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For a narrowband radar signal, all kly-
stron cavities are synchronously tuned,
that is, each is adjusted to the same fre-
quency. After tuning, the input power is
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increased until the maximum permissible
output is obtained.

For TV aural service, the device is first
synchronously tuned to the aural carrier
frequency. With the tube driven for max-
imum output, the next to the last
{(penuitimate) cavity is tuned higher in
frequency until the power drops by 6dB
to 10dB. This widens the bandwidth of
the tube to handle the deviation of the
FM carrier.

Adjustments for TV visual service also
start with synchronous tuning at the
visual carrier frequency. For 4-cavity
klystrons, the penultimate (third) cavity
is resonated at the high side of the 6MHz
channel, about 5MHz above the visual
carrier. The penultimate (fourth) cavity
of 5-cavity units moves to about 8MHz
above the carrier. Next, the second cavi-
ty is tuned below the carrier by 1.5MHz.

If the klystron is a 5-cavity unit, the
third is tuned about 4MHz above the
visual carrier. Finally, the first (input)
cavity is moved to approximately 2MHz
above the carrier. The final cavity of all
devices is left at the visual carrier.

A spectrum display of the output RF
envelope permits minor bandpass cor-
rections to be made for slope with the
first and last cavities, and for edge effects

or holes with the second and penultimate
intermediate cavities.
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Figure 9. Relative outpu! power plotted
aguinst frequency is shown for three specific
points within the video signal, as well as at
saturation. Color bands above the graph in-
dicate various cavily tuning methods.

In the search for efficiency, new ap-
proaches to klystron operation have
been suggested. One concerns the li-
censed maximum output signal power
transmitted during peak of sync. In-
verted polarity of video, when
modulated, avoids excessive noise in the
picture. With sync producing 100%
modulation, noise spikes cause greater
than 100% modulation, but are disguised
in black. (Noise with positive polarity
would result in piercing whites.)
However, effective transmission of pic-
tures does not require that the same level
of dc power (relative to the sync pulse)
be maintained during the active video
line time.
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