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With ADM, You Get
Audio Distribution Your Way.

Transformer...or...Differential
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A

DA-T16C Amplifier

CH-20C Frame

Whichever you prefer — transformer or differ-
ential — you get a superb Audio Distribution
system with ADM.

Both amplifiers are one-input, six-output
cards. Each has an ultra low noise level with
distortion less than .1% at +24dBm. Each has
6 individual front panel gain adjustments and
6 individual test points for audio outputs.

Up to six of either amplifier can be inter-
changeably housed in our CH20C rack frame.

LU VLT

which includes a redundant power supply
with automatic changeover.

Both have exceptionally high reliability
backed by ADM's five-year unconditional
warranty. So take your choice. You get a great
system either way.

For more information. contact:

ADM Technology. Inc., — The Audio Company
— 1626 E. Big Beaver Road. Troy, MI 48084.
Phone (313) 524-2100. TLX23-1114.

The
Audio
Company
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Mobile Satellite News Systems

At the 1986 NAB Show in Dallas, Midwest

| ushered in the SECOND GENERATION of
Mobile Satellite News Systems, the S18 .
featuring the new Vertex 1.8M, Dual

@ Reflector, Off-set Ku Antenna, specifically
designed for this new service.
n r l At the 1986 RTNDA Show in Salt Lake City.

yet another Midwest innovation, the S-23,
will be introduced, featuring a 2.6M version
of the Vertex Antenna, with 50 dbi Gain and

35db of Cross Polar Isolation.

For more information on this remarkable
new antenna technology, Midwest’s modular
TWT Power Amplifier Systems, and other
SECOND GENERATION innovations, call us
at 800-543-1584.

“SEE MIDWEST
AT RTNDA BOOTH 259;
OUTSIDE BOOTH G.”

Cincinnati, OH  Toledo. OH Grand Rapids. M1 Nashville. TN Kansas City. KS  Roanoke. VA Washington, D.C. Tampa. FL MIDME

606-331-8990  419.382-6860  616-796-5238  615-255-2801  913-469-6810  703-980-2584  301-577-4903  B13-885-9308

Coiumbus, 01 Pittsburgh, PA  Louisville, KY Knoxville, TN Allanta, GA Chariotte, NC Baltimore, MD  Orlando, FL CO unlcatlons Corp
614-846-5552  412.364-6780  502-491-2888  615-687-9515  404-875-3753  704-399-6336  301-665-9323  305-898-1885

One Sperti Drive

Dayton. OH Indianapolis. IN  Lexington. KY  Bristol, TN Norfolk, VA Raleigh, N.C.  Mifamf, FL New Orleans, LA~ Edgewood, KY 41017
513-435-3246  317-872-2327  606-277-4994  615-968-2289  804-853-2600  919-850-9811  305-592-5355  504-542-5040
Clevetand. OH Detroit, M1 Charieston, WV St Louis, MO Richmond, VA Greenville, S.C Jacksonwlle FL  Seatt

216-447-0745  313-640-9730  304-768-1252  314-560-2240  803-262-5788  803-226-9259  904-642-8368 206 232 3550
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AUDIO SYSTEMS UPDATE:

Today's radio and TV engineers are placing greater demands
their audio systems. As competition continues to increase,
radio station must constantly strive to keep its audio chair
clean and bright as possible. Many TV stations are instali
stereo audio systems, which bring their own set of proble
The Audio Systems Update examines several important aspt
Page 38 of today's high-performance audio broadcast systems.
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22 Limiters, Compressors & Expanders
By Richard C. Cabot, Audio Precision
Today's broadcast facility may use several differ
types of audio-processing systems. The key to their
fective use lies in understanding how they work.

32 Noise Gates and Expanders
By Mike Morgan, U.S. Audio
Often the proper application of a noise gate or expan
can solve an audio problem. Formally restricted to
cording studio use, noise gates and expanders are n
common in many broadcast studios.

38 Distributing Audio Signals
By Scott Hochberg, Logitek Electronics Systems
Audio distribution amplifiers can make signal distri
tion much easier. This article discusses the types
amplifiers and the considerations necessary for an
telligent purchase.

48 Inside Power Amplifiers
By Cal Perkins, Fender Musical Instruments
The studio speaker amplifier is often forgotten. [
works, leave it alone. However, the high-quality sot
needed by stations demands high-quality monitor
systems, which begin at the amplifier.

106 Perceptions of Audio Perception
By Terry Pennington, Rane Corporation
Are we dealing with facts—or our perception of
facts? When it comes to evaluating audio componei
can we really be objective?
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82 Guidelines on Camera Maintenance
Page 106 By K. Jayaraman and Bernd Poth, Robert Bosch
90 TV Camera Optics

ON THE COVER By Carl Bentz, TV technical editor

The new generation of broadcast audic con-

soles must incorporate design features

that allow relatively simple basic opera-

tions, but provide the capabilities for

sophisticated production work. Although

the requirements vary from facility to

facility, signal dynamics, equalization DEPARTMENTS 20 Management for Engineers
and distribution are integral elements 4 News 114 Field Report: Harris Phase Fi>
of premium-quality audic. Shown on 6 Editorial 117 Show Preview: Radio '86
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Comark

performance s

Harry J. Pappas
President
Pappas Telecasting

atisfies the most

exacting customers...again and again.

Harry Pappas was so impressed with his first
Comark “‘S” Series 220kW Transmitter,

he bought a second.

You don’t get to be a leader in the in-
dependent television broadcast industry by
making the wrong decisions about TV
transmitters. When Harry Pappas was
ready o build his New Super-power station,
WHNS-TV in Asheville, N.C., he chose the
Comark *'S” Series 220kW Transmitter. in
Harry's own words: '‘The transmitter lived
up to the promises made by the Comark
people...and then some. In terms of per-
formance, specifications and efficiency
ratings, | couldn’t have asked for more.”

Naturally when it came to choosing the

transmitter for his next station in Omaha, Nebraska, there
was only one choice: Comark’s 'S Series 240kW rig.

Customer service backed by engineering in depth is Comark’s
formula for satisfying the needs of the most exacting user.

Services and Equipment that Comark supplies include:

At Comark, we are especially proud to have gained the con-

fidence of a knowledgeabie industry leader like Mr. Pappas.
But building superior transmitters is only a part of our story.

We continue to work even harder at building a superior

transmitter company.

Circle (4) on Reply Card
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e Klystron UHF Transmitters from 10kW to
240kW

* A complete line of Tetrode TV Transmitters
from 1 to 10kW

» Turnkey Installations

* On-site Retrofit Programs

¢ 24-hour Field Engineering and Customer
Service

¢ RF Transmission Line, Components and
Hardware

* Site Surveys

Whether your requirements are simple or
complex, Comark stands ready to profes-

sionally satisfy your needs. Call (215) 822-0777 or write Comark,
P.O. Box 5086, Route 309 and Advance Lane, Colmar, PA 18915,

COMARK
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First national SBE
convention shaping up

The first national SBE convention is
shaping up to be the technical event of
the year. According to the society, more
than 80 exhibitors were registered as of
June 1. The SBE expects about 225 ex-
hibit booths to be filled by the conven-
tion's opening.

Convention registration materials are
being mailed to engineers this month.
The attendance is expected to approach
2,500, according to one SBE source. In
order to make the convention as afford-
able as possible, special discount hotel
rates and air fares are available.
Engineers making reservations on TWA
through Apex Travel Service in St. Louis
will receive a 40% reduction in TWA
coach fares. To qualify for the discount.
reservations must be made through
Apex Travel. In Missouri call 800-392-
1473. Outside Missouri, call 800-325-
4933. Mention the special SBE profile
number 99-10405 when you call.

The convention, Oct. 14 to 16, marks
the first time SBE has hosted a national
event. One reason for the interest lies in
the lack of sufficient hands-on technical
sessions at other national conventions.

INewsI

To support this need, a broadcast
engineering conference is being held in
conjunction with the equipment exhibi-
tion. The conference, hosted by Broad-
cast Engineering, is being coordinated
by John Battison.

Some of the technical sessions include
stereo TV measurement techniques, tun-
ing and adjusting TV antennas with a
spectrum analyzer, fine-tuning FM final
stages, the care and feeding of folded
monopole antennas and the new
FCC/FAA tower marking and lighting
rules. An additional important session on
non-ionizing radiation also is scheduled.
See convention schedule on page 144.

Registration for the equipment exhibi-
tion is free. The fee for the 3-day
technical seminar is $25. The Wednes-
day luncheon is an additional $10. Tom
Keller, senior vice president, NAB, will
be the luncheon speaker. For more infor-
mation, contact Sam Caputa at KEZK-
FM, 314-725-2184.

128th SMPTE
to be biggest ever

Projections for the 128th SMPTE
technical conference and equipment ex-
hibit indicate that the exhibit and atten-

dance records established at the 1985
conference could be short-lived.

The conference and exhibit will be
held Oct. 24 to 29 at the Jacob K. Javits
Convention Center in New York.

SMPTE has reserved one of three ma-
jor exposition levels in the convention
center for the equipment exhibit,
technical sessions and engineering
meetings. About 275 to 300 companies
will occupy 775 to 800 booths in the
equipment exhibit.

By comparison, 253 companies oc-
cupied 750 booths at the 127th SMPTE,
held last October in the Los Angeles Con-
vention Center. A total of 15,618
registered for the event.

For further information contact SMPTE
at 595 W. Hartsdale Ave.. White Plains,
NY 10607.

SMPTE opens
new headquarters

A reception was held on June 12 to
celebrate the official opening of SMPTE's
new headquarters in White Plains, NY.

The new J3-story building contains
14,000 square feet of office space. Except
for a small area rented to a non-SMPTE-

Continued on page 138
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STUDIOS - POST PRODUCTION - MOBILE UNITS
MASTER CONTROL -MICROWAVE -FIBER OPTICS

If your future plans include an individual component. a turnkey system. or some-
thing in between. we can develop your ideas into a complete television facility.

THE

LERRO

CORPORATION
3125 N. Broad St., Philadelphia, Pa. 19132
215 - 223-8200
Contact Bob McTamney
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Rediscovering
audio

6 Broadcast Engineering August 1986
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There was a time not so long ago, when as far as most TV operations were con-
cerned, you couidn’t give audio away. You remember. Audio was only the stuff that ac-
companied the picture. The advent of stereo television, thankfully, has changed all
that. Yes, broadcasting—an industry that loves discovering new things—has
rediscovered audio.

Think back 10 years ago. Your on-air audio mixing desk was an audio-follow-video
switcher that, shall we say, lacked a certain amount of finesse. Your production board
was a modified radio console with outboard mixers and machine controls. Not very
sophisticated stuff. True, it got the job done, but not without some sonic compromises.

The implementation of stereo broadcasting in the United States was not the sole
cause of television rediscovering audio, but it has certainly been the focal point. Sta-
tions that once treated audio as little more than a poor step-cousin to the video are
spending the money and time necessary to upgrade their facilities to produce first-
class audio to match their first-class video.

Competition in the broadcast industry has been blamed by a variety of people for a
variety of sins. But one thing that we can be thankful for is the facility improvement
that competition in the marketplace makes possible. You couldn't justify an expen-
diture of $100,000 for audio system renovation unless it would give your station a
competitive advantage in the market, or at least allow it to remain on par with the
other stations in town.

TV audio system performance, from the console input to the transmitter, used to be
relatively unimpressive compared to FM radio. Years ago, if a group of radio
engineers got together they would always like to talk about TV audio. The topic was
guaranteed to generate a few laughs. But the attention given to TV audio equipment
and system improvements has changed all that. Most radio engineers would die for
the audio equipment now installed in some TV stations and production houses.

To many TV engineers, stereo audio is a new technology. It is something that they
are not accustomed to or comfortable with. The learning process is just beginning at
many stations. Engineering managers and TV audio equipment manufacturers have
told us that a critical need currently exists for experienced, trained audio technicians
at video facilities. Many stations have drawn from the staffs of nearby FM stations or
recording studios for technical advice. If you are feeling bewildered at the prospect of
rewiring your plant for stereo, don't worry. You're not alone.

This issue of Broadcast Engineering focuses on audio. We hope that the editorial
package will help in the educational pfocess for both radio and TV engineers. There
was a time when articles relating to audio were greeted with a lack of enthusiasm by
TV readers, but not anymore. The aural portion of the TV signal is too important to be
left to the uninformed. It holds too much potential to be treated as an afterthought.

The broadcast industry is in a constant state of change and television is in the
center of the storm. Think about the dire predictions that we heard for over-the-air
television a few years ago. Some of the more widely touted predictions were that:
¢ cable penetration would destroy small-market television;
¢ pay TV channels would seriously erode conventional network advertising revenue;
e direct-broadcast satellites would eventually take over most feature program
distribution;
¢ high-definition television would become the medium of choice for major film
releases; and
¢ home VCRs would make a significant cut in over-the-air viewership.

So far, at least, none of these predictions of doom have come to pass. It is certainly
true that inroads into over-the-air television's traditional hammerlock on home view-
ing have been made, but nothing like the projections of a few years ago had warned.
The reason is simple. Competition has kept the TV industry on its toes.

People watch and listen to both programming and technology. In our business you
can’t separate one from the other. It was the competition from premium pay TV serv-
ices and feature film VCR releases that made stereo television attractive in the first
place. Let’s face it, nobody spends money unless they have to for competitive
reasons. Over-the-air television has seen the challenge of quality audio and has risen
to the occasion. Further improvements will surely follow. Yes, television has
rediscovered audio. And not a minute too soon. BE)))
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Forget everything you know about
production consoles. A new era
has begun. Introducing the

310 Series, from Auditronics.
Performance, reliability and ease
of maintenance that set new
standards for the industry. And
make the 310 Series a legend

in its own time.

®

auditronics. inc.

3750 Old Getwell Road
Memphis, Tenn. 38118
(901) 362-1350

Write or call for a free brochure
and technical information
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U.S. and Mexico to relax
AM daytime restrictions

By Harry C. Martin

Daytime AM stations on Mexican clear
channels soon will be allowed to provide
full-time service. An agreement between
the United States and Mexico, yet to be
signed by the Mexican government, will
relax past restrictions and allow day-
timers to begin post-sunset operations.
In late spring the commission began
mailing show-cause letters to each af-
fected AM daytimer stating that, absent
objection, its license will be modified to
specify nighttime operation with
Upon
ratification of the U.S./Mexican agree-
ment the commission will release public
notices giving affected AM daytimers the

specified power allotments.

go-ahead for full-time operations.
In response to new

ment with the Bahamas

have been adopted that

units.

effect at the time of their filing.

AM applicant
preferences reconsidered

The FCC is reconsidering its decision to
eliminate preferences for minority and
for AM
facilities to be made available on the
Canadian, Mexican and Bahamian clear

non-commercial applicants

channels.

A federal court overturned a commis-
sion decision that departed from the
minority preference policy for applica-
tions for the foreign clears. The court
found that the commission failed to
observe proper procedure and failed to
consider all relevant factors. The com-
whether
preferences will be awarded to eligible
minority and non-commercial applicants

mission must reconsider

for the newly available facilities.

The minority preferences previously
available to applicants for U.S. Class [-A
clear channels were deleted from the
rules last fall. That ruling also is subject

to a pending reconsideration petition.

Martin is a partner with the legal firm of Reddy, Begley

& Martin, Washington, DC.
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international
agreements regarding AM foreign clear
channels {the United States has reached
an agreement with Canada and an agree-
is being
negotiated), new AM technical rules
implement
metric groundwave curves to replace the
curves that had been based on English
The new metric groundwave
curves will go into effect Jan. 1, 1987.
However, applications filed before that
date will be processed under the rules in

IrcCupdatel

TV stereo rules clarified

The commission has clarified its rules
protecting the Broadcast Television
Systems Committee {(BTSC) stereophonic
pilot tone.

TV receivers designed to decode the
BTSC pilot tone may not be activated by
other subcarrier stereo or communica-
tions services. Thus, stations using alter-
native subcarrier transmission methods,
and monophonic stations, must be
careful to suppress any signals at the
BTSC pilot tone frequency.

By the same ruling, TV stations, at
their discretion, may leave the
stereophonic pilot tone on during mono
programming.

Proposed LPTV changes

The commission has proposed to
change its filing window procedures for
LPTV and TV translator applications. It
also proposes a procedure whereby
displaced LPTVs and TV translators may
move to new channels.

The flow of incoming applications will
be limited by placing a cap on the
number of applications that may be filed
by any one applicant during any par-
ticular window. A limit of five or fewer
applications per party was suggested by
the FCC. To enforce the cap procedure,
applicants would be required to list the
names, addresses. occupations and
ownership interests of parties to the ap-
plication.

The FCC hopes this will prevent ap-
plicants from filing under different
business names. The commission also
seeks comments as to whether filing win-
dows should be restricted to state or
regionally defined geographic areas.

The agency alsc proposes that an
LPTV or TV translator station displaced
by land mobile radio service or by a full-
service TV station be allowed to modify
its permit or license to specify operation
on a new channel. The displaced LPTV
or TV translator would have to show that
operation on the new channel would not
interfere with other licensed operations
and would not be mutually exclusive
with another LPTV or TV translator ap-
plication.

www americanradiohistorv com

Minimal commission role
in home-dish scrambling

In a recent speech to the House Com-
munications Subcommittee. Mark
Fowler, FCC chairman, criticized pend-
ing legislation that would require
greater FCC regulation in satellite signal
scrambling. Fowler stated that the com-
mission should, however, authorize
more TV translator and LPTV stations to
meet service needs in rural areas. He
also expressed the commission's willing-
ness to get involved in the passage of
legislation to directly and severely
punish persons who intentionally inter-
fere with satellite communications.

Presently, regulation of TV receive-
only (TVRO) dishes is limited to the pre-
emption of local zoning ordinances
directed toward TVRO antennas.
However, pending legislation would
push the commission further into the
regulatory mode by requiring it to
establish a uniform scrambling format or
set rates for TVRQO programming.
Legislation requiring monitoring of the
price and availability of scrambled pro-
gramming also has been proposed.

As to implementing a uniform scram-
bling standard, Fowler stated that the
programming industry’s widespread use
of VideoCipher Il negates the need for
any FCC involvement in that area. He
said involvement in program rates and
practices also is unnecessary because the
marketplace. rather than the FCC, is best
qualified to decide what pay TV services
should cost the consumer,

Cable restrictions proposed

In June, the FCC issued a notice of pro-
posed rulemaking looking toward pro-
hibiting any single MSO from owning or
operating systems serving more than
25% of U.S. cable subscribers.

The controversy over the concentra-
tion of cable ownership was triggered
when a Montana cable operator peti-
tioned in February for rulemaking. The
petition, plus congressional concern over
increasing concentration in the cable in-
dustry, was prompted by the Supreme
Court’s invalidation of the must-carry
rules and by the acquisition of Group W
Cable by ATC and TCI. Through that ac-
quisition, ATC and TCI will control 25%
to 40% of the country’s subscribers. and.
as the Montana operator pointed out, TCI
will command an 88% share of
subscribers in Montana. eV
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Now, one touch does more
than ever before.
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Select a source, store in E-Mem ™ Effects Memory Svstem — then touch

a kev davs later and call the whole thing back. The Grass Valley Group Model
300 switcher now communicates directly with our Horizon router for all the
convenience of a true routing/production syszem.

It’s speed and power at a touch. Gl‘aSS Valley Gl‘Ollp

Onlv from Grass Vallev Group.

Fiip VAR

A TEKTRONIN COMPANY

FEHIEE GRASS VALLLEY GROUP. IN( PO Box 114 — Grass Vallev, CV 93945 USA — “Ielephone (9167 273-8421 TR 160432
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MUSE system first to be
demonstrated for HDTV

By E. B. Crutchfield

Last month, the basic concepts of
HDTYV in relation to broadcasting were
reviewed. As a general term, HDTV
means a system that has more lines per
picture, a wider aspect ratio and finer
detail than conventional NTSC pictures.
The most highly developed system, and
the only one currently being sold, has
" 125 lines, an aspect ratio of 3:5.3, a
-andwidth of 30MHz, 2:1 interlace and a
JOHz field rate.

This system has been proposed as a
world standard for producing programs
for release on videotape or film. As
videotape, the signal would be converted
to NTSC, PAL or SECAM. When the
system was developed, it was planned to
produce pictures at least as good as
35mm film produces. The results have
been quite good.

On the program

Whether this system will be accepted
as a formal standard is still in question.
The equipment is on the market, and two
production facilities are in operation.
What has emerged as important for
broadcasters is that:

*some form of HDTV is likely to appear
on the consumer market in the next few
years via videodisc, tape or DBS;
ereactions of those who have seen
HDTV suggest that it could become ex-
tremely popular; and

*whatever system {or systems) become
the standard, it is unlikely that NTSC,
with its 4.2MHz bandwidth, can be im-
proved to where it can successfully com-
pete with HDTV.

The question is, will high-definition
television, delivered by media with
wider or unregulated bandwidths, have
the same effect on broadcast television
that high-definition radio (FM) did on AM
radio? Rather than wait for an answer
until it's too late, NAB and MST have in-
itiated the ATTB demonstration to assess
and inform the industry of the prospects
for broadcast delivery of HDTV.

The first system to be demonstrated
will be MUSE ({multiple sub-Nyquist
sampling encoding}, developed by NHK,
Japan’s broadcasting network, for
transmission via satellite with frequency
modulation. ATTB plans to use vestigial
sideband AM (VSBAM) to save band-
width. Because the MUSE bandwidth

Crulc_htielﬁl_s project director for the Advanced TV
Terrestrial Broadcast Project, a joint project of NAB
and the Association of Maximum Service Telecasters.
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The cycle of sampling is completed every four

fields.
v f
c c

H. SYNC.

HS

112113 106/ 107 480
SAMPLE NUMBER BY 16.2MHz SAMPLING

Figure 2. MUSE waveform at the horizontal
rate. Color information (C) is time-compressed
and transmitted separately from luminance
information (Y). Synchronization is deter-
mined from the zero crossing of the sync
signal. Note: Up to four channels of audio are
transmitted digitally during vertical blanking,

video is only 8.1MHz, the VSBAM signal
should occupy less than 10MHz. Up to
four audio channels can be digitally en-
coded and transmitted with video in the
bandwidth.

Some details

How do you get 30MHz of video into
an 8.1MHz sack? How MUSE works is not
widely understood, partly because of its
sophistication and partly because
development and refinement are still
pending.

A 4-field sampling pattern is shown in
Figure 1. The basic sampling period is
15.4ns. Because there are 1,125 lines and
30 frames per second, the result is 1,920
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samples per line, only one-fourth of
which are transmitted for any given line.
Because the samples are transmitted as
an analog signal, required bandwidth is
reduced to about 8MHz. Stationary por-
tions of a picture are reproduced using
data from all four fields of a cycle, so that
a high-definition picture resuits.

For rapid motion, a blur would result in
images constructed from data taken from
four sequential fields. To deal with this
problem, MUSE has motion-detecting cir-
cuits that use only single field informa-
tion. The resolution is considerably less
(about one-fourth} during motion, but
this is not particularly noticeable because
the eye's sensitivity to detail decreases
with motion. The picture detail is soft-
ened but the viewer does not notice it.

The system also considers situations in
which there is uniform motion of a por-
tion of the image, such as when the
camera pans a scene. Because all
elements of an image or section of an im-
age are moving together, it is possible to
detect the rate of motion and shift all the
data from, for example, the first field by
a calculated amount to align it properly
with data from the second field. Then,
both first and second field data are
shifted to align with the third field and so
on. In this way, a high-definition picture
can be reproduced.

The equipment to make this com-
plicated procedure work requires a good
deal of high-speed processing circuits
and copious memory. The results,
however, are impressive.

Beyond broadcast

Whether MUSE will become part of a
successful consumer product line will de-
pend upon, among other things, how
good manufacturers are at reducing the
size and the power requirements of its
circuitry. Considering what has hap-
pened with digital watches, computers
and portable CD players, this is not likely
to be an obstacle. At least one manufac-
turer has developed a prototype
videocassette recorder for home use that
takes advantage of the required frame
store memory to solve some of the prob-
lems of helical tape technology as well as
processing MUSE.

How well MUSE will perform in the ter-
restrial broadcast environment remains
to be seen. The prospect of broadcasting
wide-screen pictures with apparent
resolution equal to a 30MHz bandwidth
makes it well worth trying. BE)))
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The mic mixer you would have designed
yourself-The 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. s " "RE

BREAKING SOUND BARRIERS

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
Avenue, Evanston, IL 60202,
(312) 866-2553.

See Us At RTNDA Booth 351

Circle (7) on Reply Card
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Learning the basics
of AM radio

By John Battison, P.E.

Although many Broadcast Engineer-
ing readers are experienced and
knowledgeable engineers, there are in-
creasing numbers of inexperienced
engineers who have recently entered in-
to broadcasting. Many of these men and
women are coming into the business
armed with a technical education or
even 4-year college degrees. Others are
entering broadcasting with little
technical knowledge but a wealth of ex-
citement and enthusiasm, the way some
of you probably did.

Now that the FCC requires no proof of
technical expertise, the door is open to
almost anyone who wants to become a
broadcast engineer. For those just start-
ing in the field, technical training is often
difficult or expensive to obtain.

During the next few months, this col-
umn will relate some of the basics of
broadcasting. For new engineers, this in-
formation should be enlightening, and
for the old-timers, the review might even
refresh your memories.

FCC rules

Despite the relaxation by the FCC, the
basic broadcast rules still emanate from
the commission. Although broadcasters
may have a great deal more freedom
than before, the FCC still requires that
stations comply with a number of
technical, as well as administrative,
rules,

Every broadcast engineer should have
a copy of the FCC rules. The copy should
contain both Parts 73 and 74. It's critical
that the copy be as up-to-date as possible.
With the rules constantly changing,
waiting six months or more for a revised
copy is just asking for trouble,

There are two ways to obtain a current
set of rules. You can purchase a set of the
Code of Federal Regulations (CFR) from
the Government Printing Office. The two
volumes, 47 CFR Parts 0-19 and 47 CFR
70-79 cost about $30. The printing office
accepts credit cards. If your station
belongs to NAB, you can update the rules
with attachments from the NAB's
Engineering Report.

The second way to obtain a set of rules
is to contact the Rules Service Company,
Bethesda, MD. The loose-leaf set is up-

éattison. BE's consultant on antennas and radiatio-n_,
owns a radio engineering consulting company in Col-
umbus, OH.
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dated quarterly. A l-year subscription
costs less than $100.

Station classes

The FCC rules define various classes of
AM radio stations. The basic classes are:
clear, regional and local. Current prac-
tice uses the CCIR designations as Class
A, B and C, respectively. You will not
need to know much more about this sub-
ject unless your station decides to ex-
pand its coverage area.

Coverage

Coverage is an area fraught with com-
plications for the newcomer. In general,
the 0.5mV/m contour is defined as the
daytime service area. In addition, the
commission requires that cities with
populations of more than 2,500 have to
receive a minimum of 2mV/m to be in-
cluded in the station’s service area
population count. The FCC also requires
that 5mV/m be placed over the city of
license to qualify. This important point
will be discussed later.

Day and night coverage is calculated in
different ways. In the case of local sta-
tions, the rules provide a simple way to
compute the estimated service area. The
process is straightforward and basically
consists of adding the signals from co-
channel stations within various distance
radii. For the other classes of stations,
you have to consider the root-sum-
square (rss) value of various co-channel
signals.

It is not unusual for a station to have a
daytime (0.5mV/m) service contour ex-
tending out to 50 or 60 miles. At night,
however, that same station’s signal may
extend to only five or six miles with a
20mV/m contour. This is often the case
for Class 1V or local stations. A good ex-
ample of this situation is WOSU-AM. The
station is located in Columbus, OH, and
operates at 820kHz.

The daytime contour is approximately
50 miles. At night, the 6-tower direc-
tional array and reduced power limit the
coverage to approximately 13mV/m,
which barely covers Columbus.

One problem with the different signal
strengths and coverages centers on sta-

www americanradiohistorvy com

tion coverage maps. Although the sales
staff may want the contour lines to ex-
tend to the most remote regions in your
area, that practice may not be wise. The
commission expects broadcasters to use
accurate coverage maps when pro-
moting the station. Although a little
smoothing can be done on the contour
drawings, don't get carried away. In fact,
if you are ever in a situation in which
you are asked to provide data on your
station, insist on wusing the actual
0.5mV/m daytime contour.

Modulation

Probably one of the most talked about,
and perhaps least understood, areas of
broadcasting is modulation. Modern
transmitters are capable of perhaps
200% of positive modulation. However,
the FCC limits positive modulation to a
maximum of 125%. Negative modulation
must not exceed 100%. Failure to proper-
ly control a station's negative modu-
lation can result in carrier cutoff and
heavy distortion.

To properly measure the station's
modulation, a modulation monitor is
used. Many of these devices measure
modulation with a meter and a peak
reading lamp (usually an LED). To
the newcomer, these two displays may
cause some confusion.

The meter is accurate only if steady-
state tones are being used. During nor-
mal programming, the modulation meter
{unless it's an LED display) can only in-
dicate relative modulation. You can use
the peak lamps to accurately set the
moduiation level. The peak lamps can be
triggered quickly, much quicker than the
meter, and therefore better represent the
station’s actual modulation.

For stations engaged in stereo broad-
casting, the need to accurately measure
modulation is paramount. In these cases,
the manufacturer of the stereo exciter
may specify the methods and equipment
to be used.

Next month, we'll look at a common
element in AM broadcast stations—an-
tenna tuning units {ATU). Although most
stations have some form of ATU, few
engineers really understand the impor-
tant role they play. In September, we'll
focus on how you can calculate the
values of emergency ATU replacement
parts, even if you dont know their
original values. B}
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makes your sound
stand out from the crowd

You can't compete effectively for listeners if your
station sounds just like everyone else's. And the way to
stand out is with outstanding sound of the kind you get
with CRL’s outstanding FM-4 systemn.

CRLs FM-4 gives you the spectral shaping flexi-
bility you need to sound different from other stations using
the single unit processor. The CRL advantage comes from
our intelligent building block approach. An approach that
gives you the options you want.

Begin with our SPP 800 Stereo Preparation Pro-
cessor and our SEP 800 Spectral Energy Processor for in-
dividually selectable four-band compression. Then add our
SMP 800 Sterec Modulation Processor and our SG 800
Stereo Generator and you are equipped to stand cut on the
airwaves as never before.

if you haven't heard what CRL technology can
do. you don't know what you're missing. For a 10-day free
trial at your station just call CRL toll-free at (800) 535-7648
and we'll make immediate arrangements for your local

CRL dealer to give you a demonstration.
Circle

10-day free trial call n

CRL Systems

2522 W/ Geneva Ave., Tempe, Arizona 85282
602-438-0888; Telex: 350464 CRL TMPE UD

(8} on Reply Card
ow toll-free (800) 535-7648
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Midsummer potpourri
By Elmer Smalling 111

Many new corporate satellite services
using both video and data are appearing
around the country, with thousands of
earth stations being planned. One major
corporation has predicted an additional
3,000 to 5,000 dishes will be added to its
network within the next couple of years.
This widening customer base for satellite
equipment manufacturers will cause
improvements and advances in
technology. Broadcasters may expect to
benefit from the industry growth as well.
In April, the FCC issued an order allow-
ing blanket licensing of very small aper-
ture terminal (VSAT) networks. VSAT
systems use antennas with diameters less
than five meters. This order will help
smooth the way for the thousands of new
terminals planned for evergrowing com-
munications needs. Unintentional Ku-
band interference between operators,
especially those using steerable anten-
nas, will need to be addressed soon. A
good start in this direction would be an
inter-industry monitor group.

VDF—Dby satellite

NAVSTAR, a navigation satellite net-
work capable of vehicular direction find-
ing (VDF), is scheduled to be completed
in 1988. When it is finished, a total of 18
satellites will be in use by railways,
airlines, trucking companies and
automobile manufacturers. VHF, UHF
and microwave frequencies will be in-
volved in this service. Applications of the
system for satellite news gathering can
be expected.

Small antennas atop vehicles receive
positioning data on a constant basis, as

gmalling, BE's consuliant on cable/satellite sy-slems.
is president of Jenel Systems and Design, Dallas.
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well as feeding information back to the
system. Accuracy specified for the net-
work will allow locations to be deter-
mined within 150 feet, while speeds can
be determined within 1mph increments.
This determination is accomplished by
comparing timing data from a number of
NAVSTAR satellites.

Sun outage season

The fall sun outage period is ap-
proaching. Loss of satellite-to-earth
signals results when the sun is directly in
line with the boresight of the antenna
and completely overpowers the satellite
signal. The smaller the antenna, the
longer the problem exists, because of the
decreased directional characteristics of
small antennas. Common sun outages
may last from less than a minute to more
than 30 minutes. Varying degrees of in-
terference range from complete loss of
picture at the peak sun angle to light
noise at fringe angles.

During the time of year when the sun
crosses over the boresight of your anten-
na, you will experience an outage each
day for about a week. There is no cure
for some sun outage, no matter how
large the antenna or sophisticated the
equipment. Plan to cover that time with
programming from a different satellite or
videotape.

If you lease satellite time, your lessor

EFFECTIVE

\__\

e

DIRECTIVITY

P = PERIOD OF PEAK SOLAR OUTAGE
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should be able to supply outage times for
your location. If you subscribe to net-
work programming, you may check with
the network’'s engineering department
for the information.

There are several very large FOR-
TRAN V programs {for large computer
systems} involving spherical mathemat-
ics and matrix mechanics that can ac-
curately predict the sun outage for any
satellite and earth station location.
Simpler outage calculation programs, us-
ing terrestrial location and satellite iden-
tification inputs for personal computers,
are less plentiful. As we hear of them, we
will try to run tests and present the infor-
mation and program availability in
future columns.

On private TVROs

In mid-June, Dallas hosted a consumer
satellite exposition. Two years ago, there
were hour-long lines to get tickets, more
than a hundred dishes in the parking lot
and hundreds of exhibits that covered
the full spectrum of satellite communica-
tions. This year, there were no lines, few
antenna systems in the lot and few ex-
hibitors. In fact, nearly half of the
available exhibit space was empty.

It is sad if the lackluster turnout was in-
dicative of a withering of the consumer
satellite business. The consumer sector
of the industry has been responsible for
equipment cost reductions and many
design features that have been incor-
porated into today’s commercial satellite
communications equipment. It was not
that long ago that a satellite TVRO, capa-
ble of receiving just one transponder,
cost $50,000. Today, a system capable of
receiving all transponders of all CONUS
{continental United States) satellites,
both C- and Ku-band, costs less than
one-tenth that original figure. What ef-
fect special service scrambling will have
on the TVRO industry has yet to be
determined. (BEH)

Figure 1. Where P represents the period of
peak solar outage, the effect of antenna
diameter and subsequent pattern directivity
variations explain why small dishes ex-
perience longer outages.
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It really s a jungle out there. And in that jur]
Otari’s MTR-10 audio machine givd

you the ammunition you need to sta
- ive—like three speeds, micro-
y  al like three speeds, micro
» - processor control, a built-in cue

W\ speaker, and an optional ten-

memory autolocator.

The MTR-10's “creative arsenal”
helps you keep pace in the tough,
competitive world of broadcast.
Whether you're doing spots, editing,
or working “live”, this rugged machine pro-
vides the features you'll need for the recording
tasks of tomorrow. As one of our customer’s put
it, “Everything I even think I want to do, [ can do
on this machine.”

Now add Otari’s legendary reliability and
customer support, and your chances of survival
become even more certain.

Has a good business decision ever been easier
to make? From Otari: The Technology You Can
Trust.

Contact your nearest Otari dealer for a demon-
stration, or call Otari Corporation, 2 Davis Drive,
Belmont, CA 94002 (415) 592-8311 Telex
9103764890
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Synchronous AM in
FM systems

By Jerry Whitaker, editor

High-quality reception of stereo FM
and stereo TV broadcasts requires atten-
tion to many aspects of transmission
system design and maintenance. One
area often overlooked by the user is syn-
chronous {or incidental) amplitude
modulation of the carrier by program
material. Synchronous AM is generated
as tuned circuits with finite bandwidth
are swept by the frequency of modula-
tion. As the bandwidth of an FM
transmission system is reduced, syn-
chronous AM increases for a given car-
rier deviation {(modulation).

Bandwidth and its effects

Figure 1 illustrates the mechanism that
results in the generation of a syn-
chronous AM component on the FM
signal. The transmitter passband shown
assumes that the output cavity is the sole
bandwidth-limiting stage in the transmit-
ter. This may or may not be true in reali-
ty, depending on the design of the unit
and attention to detail during tune-up.

The curve shown in Figure 1 is not
degraded by narrowband stages prior to
the final cavity that could distort the
smooth skirts of the passband. If one or
SYNCHRONOUS AM COMPONENT
el ¥ oo Xanlaieniion

TRANSMITTER
PASSBAND

lo—aF —{
FM ‘
TUNING POINT A

u
TUNING POINT B
\F = CARRIER DEVIATION

FM = MODULATING FREQUENCY
Figure 1. The generation of synchronous AM
in a bandwidth-limited FM system. Note that
minimum synchronous AM occurs when the
system is operating in the center of jts pass-
band.

more stages prior to the PA were mis-
tuned relative to the output cavity,
distortion on one or both sides of the
curve would be present.

For the purposes of our discussion,
however, we will assume a perfectly tuned
transmitter, and a transmitter design
that provides sufficiently wide band-
width to pass normal modulating signals.
Examine funing point A of Figure 1,
which illustrates carrier deviation off-
frequency from the true passband center
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Correct transmitter tuning relative to
the carrier is shown at tuning point B of
Figure 1. The -carrier deviation is
centered within the transmitter pass-
band. Notice that the synchronous AM
component is reduced significantly.
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Figure 2, The demodulated synchronous AM
signal produced when the transmitter pass-
band is adjusted so that the modulating signail
falls on the skirt of the passband curve. Note
that the AM signal is near sinusoidal.

Figure 4. The demodulated synchronous AM
signal as the transmitter passband begins
aligning with the center of deviation. Note that
the synchronous AM signal continues to
decrease in amplitude and the second har-
monic content of the waveform continues to
increase.

S

ANA

W\
i

f——

VTV

Figure 3. The demodulated synchronous AM
signal of the system shown in Figure 2 as the
peak of deviation begins passing through the
passband center. Note the smaller amplitude
of the AM signal and the presence of the sec-
ond harmonic.

by a significant amount. In actuality, the
passband of the transmitter would be off-
frequency from carrier deviation. in any
event, the result is the same. A large AM
component is generated on the FM signal
because of the varying output of the PA
at different modulating frequencies.

In actual operation, the transmitter
passband would never be as far removed
from the carrier center frequency as
shown on Figure 1.

The same effect shown in the curve of
tuning point A can be simulated (if you
are so inclined) in a properly operating
transmitter by detuning the input to the
PA stage and then applying program
modulation. You will find that RF power
output varies by a measurable amount
with modulation.

wwWw americanradiohistorv com

Figure 5. The demodulated synchronous AM
signal with the transmitter passband properly
aligned with the center of deviation. Note that
only the second harmonic of the modulating
signal is present.

Notice also that the synchronous AM
component has doubled in frequency to
twice the modulating frequency.

By understanding the mechanics of
synchronous AM, adjustment for op-
timum performance of an FM system can
be accomplished. Figures 2 through 5
show actual measured oscilloscope
traces of the demodulated synchronous
AM component on an FM signal. As the
passband is tuned to the center of carrier
deviation, the results predicted in Figure
1 can be observed.

Bibliography
1. Hershberger. David. and Robert Weirather. “Am-
plitude Bandwidih, Phase Bandwidth. Incidental
AM. and Saturation Characteristics of Power Tube
Cavity Amplifiers for FM." Harris Corporation.
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Sound is terrific—unit s casy to install and set up.
Randy Orbaker, WNYR, Rochester, NY

Loud and solid but very smooth—doing a great job!
Gary Smith, K\WEB, Rochester, MN

As a suburban station, OPTIMOD-AM has given us the punch to reach into the metro area. We

are impressed with what OPTIMOD has done. — )
Tom Snyder, WKSH, Pewaukee, W

Sounds great; superior Support services. Lee McCormick, KGW, Porifand, OR

Orban is the most sensible choice for a demanding classical format. 've usced the 9100A

OPTIMOD-AM since WQXR-AM went AM Stereo—Ilisteners and engineers alike prove this to

be once of the best choices a station can make. Some listeners even say they would rather
listen to the AM Sterceo than to the FM. . L

Zaven ‘Doc” Masoomian, WQXR, Noew York, NY

Much smoother performance—more loudness and better dynamics than vour carlier 9000A.

Marvin Fiedler, KCOR, Sun Antonio, TN

Love it! Solid construction, great documentation,
Jim Phillips, KLOK, San Jose, CA
Even the News Director noticed the improvement!
Ron Simpson, WTTM, Trenton, NJ
The best AM processing I've cever heard.
Ed Anglin, WGCR, Brevard, NC

OPTIMOD-AM:

REVIEWS FROM
SOME TOUGH CRITICS.

Any machinge's toughest critics are the people who use it every dav. The 9100A
OPTIMOD-AM’s sound, performance, reliability, and documentation have garnered rave
reviews—and converted a lot of skeptics!

[n the past few months, we've made the 9100A more affordable, and made it easy for vour
Orban Dealer to provide a demo. So betore vou buy any processor, try OPTIMOD-AM. lts
smooth, dvnamic, casv-to-listen-to sound, and its source-to-source consistency, are just right for
rodav’s adult AM audience.

Stereo or mono, OPTIMOD-AM’s loud, ratings-building sound satisfies its toughest
critics: you and your listeners.

To arrange a demo, contact your authorized Orban Dealer. Or call us direct.
Orban Associates Inc.

645 Brvant Street, San Francisco, CA 94107
(800) 227-4498 or (415) 957-1067 Telex 17-1480

orban
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Tuning for minimum
synchronous AM

By Jerry Whitaker, editor

The importance of minimizing syn-
chronous AM components in an FM radio
or TV aural transmission system is
discussed in this month’s "Circuits” col-
umn. Here, we will examine how to tune
for minimum synchronous AM in a
typical transmitter.

Trade-offs

Tuning an FM transmitter for best per-
formance often involves a trade-off of PA
stage efficiency for minimum synchro-
nous AM. The passband shown in Figure
1 illustrates a poorly adjusted transmis-
sion system. Assuming that the passband
of the transmitter is correctly centered at
the carrier frequency, a synchronous AM
component will be generated during
modulation because of the frequency-
dependence of the RF output caused by
the narrow bandwidth of the system.
(See this month's “Circuits” column for
additional details.)

The passband shown in Figure 2, on
the other hand, provides a much flatter
response to modulating frequencies,
resulting in less synchronous AM for a
given carrier deviation.

A number of elements can affect the
bandwidth of a broadcast transmitter.
Because of the high input capacitance of
a grid-driven final power amplifier, grid
tuning is usually the limiting factor for
the entire transmitter. Output tuning ob-
viously has a significant effect on per-
formance, but once the cavity is adjusted
for good efficiency, the grid circuit usual-
ly becomes the critical element.

Aside from PA grid tuning, the second
most significant adjustment in terms of
minimum synchronous AM is generally
PA loading. Loading of a resonant power
amplifier cavity beyond the point of peak
power output usually broadens the pass-
band of the cavity, reducing the syn-
chronous AM components. Be aware,
however, that tuning for each type of
transmitter is unique. Consult the
manufacturer for recommendations.

Tuning for minimum AM

Before proceeding to tune a transmit-
ter for minimum synchronous AM, con-
firm that the load is sufficiently broad to
permit wideband modulation. Most
modern antennas will provide a VSWR of
below 1.1:1 over a frequency range of
+300kHz. The 1.5:1 VSWR bandwidth
should be at least +500kHz.
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Figure 2. A properly adjusted transmilter
passband (- 3dB points +400kHz).

Configure the transmission system for
normal operation and tune the transmit-
ter for normal output power and efficien-
cy, according to the manufacturer’s in-
struction manual. Confirm that the meter
readings for all RF stages agree closely
with those specified on the manufac-
turer’s test data sheet.

Connect a wideband envelope detector
to a sample port in the RF output line.
Use a line tap rather than a tank sample
in order to clearly see the effects of the
load on the system. The input impedance
of the envelope detector must provide a
nearly perfect match to achieve low
VSWR on the sampling line. Any VSWR
on the sampling line will produce syn-
chronous AM at the detector because of
voltage peaks caused by movement of

www americanradiohistorv com

the standing wave along the line with
modulation. Not all modulation monitor
AM detectors provide a sufficiently good
match to allow accurate measurements
of low-level synchronous AM. Instead,
use a precision envelope detector with at
least a 30dB return loss to the sampling
line for adjustments. Connect the detec-
tor to a high-quality oscilloscope.

Modulate the transmitter 100% with a
400Hz tone (system in monophonic
mode). Fine-tune the transmitter for
minimum AM as displayed on the scope.
Refer to Figures 2 through 5 of this
month’s “Circuits” column to guide you
into the best tuning positions for the
transmitter,

Remember that optimum passband
tuning is reached when the detected syn-
chronous AM component doubles in fre-

quency to 800Hz and when the
waveform is a clean sinusoid.
The transmitter passband is now

centered on the carrier frequency with
symmetrical skirts. Next, adjust the PA
grid and cavity tuning controls to
broaden the transmitter bandwidth and
reduce the 800Hz synchronous AM com-
ponent. Adjust the IPA stage as neces-
sary. Be certain to maintain a clean
800Hz sinusoidal signal on the scope.

Observe the operating parameters of
each RF stage to ensure that all are
within specified limits. Calculate PA
stage efficiency and compare it with the
typical values listed in the manufac-
turer's instruction manual.

Avoid broadening the bandwidth of
the transmitter by heavily driving the PA
into saturation. This procedure will
usually flatten the response of the tube
input, but the resulting phase response
abnormalities can seriously affect higher-
order FM sideband components.

Finally, shut the system down and
switch the transmitter to a dummy load.
Repeat the synchronous AM measure-
ment. Do not change any tuning ad-
justments. The synchronous AM
measurement on the antenna and on the
dummy load should be virtually identical
in a properly operating system.
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JVC's CR-850U Editing VCR t's

the one video dealers choose

when selecting VCRs for 3/4"editing.
On-line systems. A-B roll sys-

| tems. Off-line systems. Remote

vans. Rental departments. News-
room editing. Computer graghics.
Animation systems. .. Just a few of
the applications where customers
need the best, and dealers c1oose
the CR-850U to make sure they
getit.

Why the CR-850U7 Excellent
picture quality: the result of an
increased S/N ratio, Y-688 dubbing,
special noise reduction circuitry.
Fast, accurate editing: the benefit
reaped from the direct drive tape
transport system and the separate
SMPTE time code address track.

The new front load, rack-mount
design with paralle! and serial
remote control capability allow
easy interface with existing and
new edit systems. Built-in self
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diagnostic circuit§ with front pare
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whatever your application, with
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See your JVC Professional
Video Dealer today or, for literature
call toll-free:

1-800-JVC-5825 %

JVC COMPANY OF AMERICA 1
Professional Video
Communications Division

41 Slater Drive
Elmwood Park, NJ 07407
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I Management

Can we talk?

By Randall L. Wagner

At a recent National Association of
Broadcasters engineering management
seminar, the group was asked to give ex-
amples of communication problems. *'I
had been out of town for three days on
business,” one attendee reported. “When
I arrived home, late in the evening, 1 had
a note from my secretary. She informed
me that while | was gone, the company
had restructured the station and | now
had a new boss.”

This incident is a good example of how
to not communicate with your staff.
Although it may seem to be an extreme
example of poor communication, events
like it occur every day. Employees like to
know what is going on within the
organization. If management fails to
keep employees fully informed, then the
employee grapevine shifts into high
gear. Some managers incorrectly believe
that they shouldn't inform their
employees about bad news. This ap-
proach, however, fails to recognize that
when faced with an informational
vacuum, employees are likely to fill it
with rumors.

Many employees report that the
grapevine provides most of the informa-
tion they receive about the company’s
operation, but most indicate that an im-
mediate supervisor is the preferred
source. Employees prefer to get their in-
formation directly and personally from
their superiors. Although many
employees participate in the grapevine,
they do not want it or the company
bulletin board to be their principle
source for company information.

Four suggestions

If you're a manager or supervisor, you
can improve communications in your
company by following these suggestions:
* ook for ways to be near your
employees.

Managers at Hewlett-Packard often
leave their offices and wander around
among the employees. The company
calls this management by walking
around (MBWA), and believes it is essen-
tial for good communication.

Interaction can take place both in work
and non-work environments. Managers
should strive to talk with employees at
coffee breaks, at the employees’ work
stations, when walking to or from work,

Wagner is vice president of the Center for Manage-
ment Institutes, Lafayette, IN.
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for engineers

or even in the local shopping mall.
Rather than trying to avoid their people,
effective managers seek ways to be
among them.

If you aren't the type of manager who
easily communicates with the staff, it
may be difficult to change. In addition,
you can expect your employees to be a
little suspicious at first. After all, you will
be showing them a new side of you. Give
them a little time. They will open up
when they see you can be trusted.

* Hold regular meetings.

You probably don't want to attend
more meetings than you already do.
However, effective managers actually
have more meetings than do ineffective
ones. Companies need to train their peo-
ple on how to conduct good meetings.
Managers should conduct regular
meetings to talk about group objectives,
upcoming changes and ways of improv-
ing work. :

* Keep middle managers informed.

Too often, first-line managers and
employees do not know what is happen-
ing within a company because upper
management does not inform middle
management. Or, sometimes top
management will pass on information to
the lower-level managers with a warning
to keep the information confidential.

It's best to follow an open door ap-
proach. If employees want to know
about something, tell them. If you don't,
they may make up their own answers or
draw wrong conclusions. Either way, the
result will be misinformation.

* Take responsibility for keeping your
staff informed.

Some companies make communication
a part of each manager’s responsibility.
At Xerox, managers and supervisors are
expected to sit down with their groups
and discuss objectives. Supervisors are
also responsible for making certain that
all employees know the standards for
success on their jobs. During merit
reviews, middle managers appraise how
well the supervisors accomplish these
communications responsibilities.

Keys to success
According to a survey of civilian ex-
ecutives in the Department of the Navy,

www americanradiohietorv com

the three most important requirements
for success in management positions are:
eability to communicate verbally,
eability to communicate in writing,
and
eability to listen carefully.

There is little doubt that effective
organizational communications can im-
prove productivity, morale and the
stability of the work force. According to
my research and experience, supervisors
and managers can significantly improve
communication by following five guide-
lines:

eCommunicate the overall mission
and objectives.

eCommunicate individual job respon-
sibilities.

eCommunicate performance
back.

sCommunicate upcoming changes.

sCommunicate in person.

feed-

Person to person

The last guideline from the list is the
most important. Employees like to
receive communication face to face,
from a person—not from some memo-
randum. Ineffective communicators tend
to avoid mingling with their subor-
dinates. I[nstead, they communicate
through official policy, memos and other
non-personal means. These methods do
little to encourage 2-way communication
between people.

Finally, during personal contact, effec-
tive communicators tend to be open and
direct. They do not hold back informa-
tion. Rather, they share it naturally and
easily. Employees are not afraid to ask
them questions about sensitive issues.
Supervisors should encourage communi-
cation about job problems and other
employee concerns.

Maybe improving employee com-
munications sounds to you like a lot of
extra work and effort. You're right—it is.
That’s the catch, Most managers say they
believe in more and better employee
communication, but that they don’t have
the time to carry it out.

Broadcast engineering managers must
attend to a myriad of duties and respon-
sibilities, Often, there are not enough
hours in the day. It probably seems that
you simply don’t have the time to really
communicate with your employees.
Frankly, however, you don’t have the
time to not communicate with your
employees.

12901
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How can you cover the fast-breaking news
when your newsroom equipment

Because your station's
newsteam is probably strug-
gling with a mixer that wasn't
intended to handle the daily
hassles of news production.
there’'s iot's of compromises,
lost opportunities and much
aggravation. The result? Every-
body suffers.

You're looking at a solu-
tion that will instantly change
this dismal situation. We call it,
simply—Newsmixer.™

The Newsmixer is the first
audio mixing, routing and
monitoring system specifically
engineered for radio news
preparation, assembly and
production. It's loaded with
useful, sophisticated features
which allow you to tackle any
conceivable news assignment—
quickly, efficiently.

Perhaps the best news
about Newsmixer is that your

staff doesn't need an engineer-
ing degree to operate it.

A compact, modular
package: Newsmixer's dual bus
design lets you accomplish two
different jobs at the same
time—Ilike recording voice on
one bus while dubbing an actu-
ality on the other. You can
record from a booth mic. select
remote sources such as news
service feeds, and handle any
combination of tape recorders.
The basic Newsmixer can take

The. ..,
Newsmixaer.

©1985 Pacific Recorders & Engineering Corp.

is breaking-fast?

up to 8 input modules and cas-
cading additional units is easy
if you need more. Whether you
use it on a desktop or put it in
a rack, it only requires a
meager 7" of vertical space. In
a pinch, you can even use it as
an on-air console because
we've incorporated muting and
warning tallies.

Contact us now for all the
background details on the hot-
test equipment story you've
heard in years.

The Choice for More
#1 Stations.

Pacific Recorders

and Engineering Corp.

2070 Las Palmas Drive
Carlsbad, California 92008
(619) 438-3911 Telex: 181777
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Limaiters, compressors
& expanders

By Richard C. Cabot, Ph.D., P.E.

Limiters, compressors and expanders can solve many of today’s
audio-processing problems—if you understand how they work.

From the earliest days of recorded
sound, people have been trying to cram
more signal into the recording and
broadcast media. Because the dynamic
range of the human voice or common
musical instruments is much greater than
that of conventional discs or tape,
devices were developed to compress the
dynamic range of signals, making the
loud sounds softer and the soft sounds
louder. Unfortunately, some audio proc-
essors actually create problems when
dealing with the dynamic range of the
human voice. These problems include
amplifier overload, pickup of room noise
and excessive sibilance in speech.

Gain changing
Dynamic range-changing devices pro-
vide an output signal, which supposediy

Cabot is vice president and principa! engineer for
Audio Precision, Beaverton, OR.

Figure 1. A basic transfer curve, showing out-
put in decibels referred to ImW vs. input in
decibels referred to ImW (log plot). A conven-
tional amplifier produces a line at a 45°
angle, with gain determining the actual posi-
tion on the graph.

AMPLIFIER LEVEL (3Bm) vS. AMPLIFIER (d8m)

differs from the original signal only in
level. The unit's gain changes with the
signal level. The shape of the waveform
theoretically remains the same, but its
size (voltage} is made larger or smaller as
necessary.

System gain is an important character-
istic for these types of devices.
Therefore, their steady-state operation
can be described by plotting input level
vs. output level on a graph. On a log-log
scale (decibel output vs. decibel input), a
graph similar to that shown in Figure 1
would result.

This type of graph is commonly re-
ferred to as a transfer curve. For a con-
ventional amplifier, the graph is ‘a
straight line at a 45° angle. The gain of
the amplifier determines where the line
is positioned on the graph, but the slope
is always the same.

Compressors

When someone uses a microphone,
any motion causes the signal levels to
fluctuate. Sometimes the fluctuation is
due to unavoidable movement, as with a
stage production, and sometimes it is due
simply to the normal range of gestures
and other movements a speaker makes.

The solution to this problem usually is
found in the audio-processing chain.

Broadcasters often use compressors to
make the air signal sound louder. Many
believe that, in the battle for listeners,
the loudest signal will capture a larger
audience. This theory has led to a pro-
liferation of compressors optimized for
broadcast use.

These devices can be quite complex.
Some compressors provide multiband
operation. In this configuration, the com-
pressor divides the frequency spectrum
into several bands and processes each
one separately. Although this approach
produces a subjectively louder sound, the
result is a frequency response that is a
function of level.

Some broadcast audio processors are
composed of both a compressor and a
limiter. The compressor is used to reduce
the signal’'s dynamic range; the limiter
prevents overmodulation. Limiters in-
tended for AM use sometimes treat the
positive and negative signal peaks dif-
ferently. The processors can allow slight
overmodulation of the carrier in the
Figure 2. Typical compression graph shouw-
ing how the output level decreases or in-
creases dependent upon the input level.

COMPRESSOR LEVEL (dBm) V5. AMPLIFIER {dBm)
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IN ouT
> VCA —»-
} CONTROL
Figure 3. Two basic compressor block
diagrams. Shown at top is a typical feedfor-
ward compressor circuit. Shown below is u
feedback comipressor circuit.
IN ouT
- VCA P
CONTROL
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LEVEL

A

positive direction and not in the negative
direction. This process keeps the
modulated signal linear, eliminating the
distortion that would occur if the carrier
were allowed to disappear (excessive
negative modulation).

A compressor is a device that will in-
crease the level of soft sounds and de-
crease the level of loud sounds in a some-
what predictable manner. An exampie of
this is graphed in Figure 2.

As the input signal amplitude in-

e

B i @ & g

SENSE

creases, the output signal amplitude in-
creases by a smaller amount. When the
input signal amplitude decreases, the
output signal amplitude decreases by a
smaller amount. There is always a point
at which the input level equais the output
level, called the unitv gain point. The
slope of the curve is called the compres-
sion ratio. A compressor whose output
level increases by 1dB for every 3dB of
input level increase is said to have a 3:1
compression ratio.
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Compressors come in two types: feed-
hack and feedforward. The classic block
diagrams are shown in Figure 3.

The feedback-type compressor is the
older and more common of the two. In it.
the output signal level is sensed and fed
back to the gain control element, which
precedes it. As the input level is in-
creased, the output level tries to increase.
This is sensed by the level sensor circuit,
which drives the gain control element in
an effort Lo reduce the amplitude. Chang-
ing the gain after the level sensor
changes the slope of the compression
characteristic. These circuits are easy to
build and are self-correcting for errors in
the gain element or level sensor.
However, the circuits guarantee that the
output will overshoot its final value when
the input level is suddenly increased.

Continued on page 26

Figure 4. Transfer curve for a tvpical limiter
showing the gain reduction in the output
signal ahove the threshold or turnover paint.
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at what the

ught: Betacart,
Betacart,
tacart,”

Almost one hundred Betacart
systems have been delivered throughout
the United States.

For names of stations in your area
enjoying impeccable spot and
news automation, contact
your Sony Broadcast
representative. Or call Sony
Broadcast at (201) 833-5231.

SONY.
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VFEF
Figare 5. The basic limiter block diagram. A
typical compressor may be essentially con-
verted to a limiter, by the addition of the diode
shown, in transistor-based circuils.

Continued from page 23

Feedforward designs sense the input
level and generate the necessary control
voltage for the gain element to make the
output level change as desired. This
avoids the overshoot problem, but places
more stringent requirements on the ac-
curacy of the level-sensing and control
circuitry.

The graphs shown in Figures 1, 2, 4, 6
and 8 are all straight lines on linear
decibel scales. This characteristic is ob-
tained with level sensors that output a
voltage proportional to the decibel signal
level. Voltage-controlled amplifiers
(VCAs) also exhibit similar characteristics
by which the gain in decibels is propor-
tional to the voltage on the control input.

Limiters

Sometimes the broadcast engineer is
faced with a signal that is fairly constant
in level, but occasionally increases sud-
denly. causing the system to clip or to
distort. Examiples of the sudden increases
might be firearm sounds or cymbal
crashes. To correct such signal fluctua-
tion requires a limiter, a device that
operates as a standard amplifier for
signals below some input level, but
becomes a compressor for signals above
this tevel,

A transfer curve for a typical limiter is
shown in Figure 4. The level at which the
limiter changes from unity gain to com-
pression is called the threshold level, or
the turnover point. This point is usually
variable. allowing the threshold to be ad-

Figure 6. Typical transfer function for an ex-
pander circuit. The graph shows the basic
function of making loud sounds louder and
soft sounds softer.

ELPANDES LTVEL b ¥E. AL 1FEN i
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justed to match the requirements of the
station and the program material. Above
threshold, the compression function is
characterized by the slope of the transfer
curve, as is the case with a conventional
compressor.

The knee in the transfer curve may be
sharp, as shown in Figure 4, or it may be
rounded. Some limiter manufacturers
claim that the side effects from a round-
ed knee characteristic are less audible.
However, this is a matter for your ears to
decide.

A compressor can be converted into a
limiter by the addition of a diode before
the gain control element, as shown in
Figure 5. The dc voltage from the
threshold pot is applied to the output side
of the diode. This forces the signal level
to exceed the threshold before compres-
sion can occur.

As with compressors, limiters can be
designed as either feedback or feedfor-
ward. The feedforward-type limiter re-
quires predictable characteristics in the
level sensor and voltage-controlled ele-
ment. This is not difficult to do with
transistor-based circuits. The feedback-
type limiter does not require closely con-
trolled elements if the exact compression
slope is not a major concern.

Limiting thresholds are set by the
diode bias voltage or its equivalent com-
ponents. The limiting function may be
performed with an FET or a light-
dependent resistor/LEDD combination.
This opens the way for inexpensive
limiters to be built into some power
amplifiers and mixing consoles. Today,
many small portable mixers provide
highly effective built-in limiters.

Expanders

Expanders are the functional inverse
of compressors; they make soft signals
softer and loud signals louder. The
technique of making loud louder and soft
softer is graphed in Figure 6, The slope of
the lines is altoays greater than the 45°
slope of an amplifier.

If an expander has an increase of 3dB
in output level for a 1dB increase in in-
put level, it is said to have an expansion
ratio of 3:1. This will exactly cancel the
dynamic range compression of a 3:l
compressor. The block diagram of an ex-
pander is shown in Figure 7. The only
change from a compressor is the addition
of an inversion stage to make the gain in-
crease with increasing signal level,

Noise gates

Broadcasts and recordings must
sometimes rely on multiple-microphone

www americanradiohistorvy com
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Figure 7. The basic block diagram for an ex-
pander’s circuit.

setups, such as stage performances or
panel discussions. Unfortunately, when
there is no sound from the desired
source, each microphone continues to
pick up ambient noise, What is needed is
a way to turn down the microphone's
gain when the signal level drops below
some desired value. The device that does
this is called a noise gate.

Noise gates are to expanders what
limiters are to compressors, Above the
threshold level, a noise gate operates as
a normal amplifier. Below the threshold,
the gain decreases with decreasing signal
level, making soft sounds much softer.
This effectively gates out or removes the
noise, but does not affect the desired
signal. This noise gate characteristic is
graphed in Figure 8 and is similar to a
limiter's transfer curve that has been
flipped diagonally.

WO GATE UL il ¥ Aoy i il

" ) -' B —— j‘ I' r T 1
f 1 +— + +—/*’
[y N S S N + ,'/ -t

Figure 8. The transfer function for a typical
noise gate circuit. The curve resembles the
transfer curve of a typical limiter flipped
diagonally from that shown in Figure 4.

As with a limiter, there are two impor-
tant parameters: the threshold level and
the expansion ratio. If the threshold level
is adjusted, the unit can discriminate be-
tween desired signal and unwanted back-
ground noise. If there is insufficient level
difference between them, there will be
erratic changes in gain as the noise gate
switches in and out of expansion. The
noise gate block diagram (see Figure 9)
looks like a cross between an expander
and a limiter, The inverter is used, as in
an expander, to make the gain increase
with increasing signal level. However,
the diode now stops the level sensor's
output from exceeding the desired
threshold. When this occurs, the gain is
clamped. Below threshold the unit func-
tions as a conventional expander.

Time effects
So far, this article has considered only

A AT



www.americanradiohistory.com

NEW FRO)/
ARRAKI
SYSTEMS

5000 SsEeRIES

The First No-Compromise
Modular Radio Console...

_—
—
- -

0w - .
At

..At A Down-To-Earth Prlce 16 Channels Under $10,00C
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* 16 Modular Stereo Channels. DC Controlled - No Audio On Pots.

* Program, Audition and Rugged Modular Construction.
Mono Mixdown Balanced Outputs. Penny & Giles Slide Faders.
Telephone Mix-Minus Buss. ITT Schadow Switches.
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Remote Module Control. Superb Audio Performance Specs.
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Figure 9. Basic block diagram of a noise
gate.

the steady-state behavior of these
devices. However, when the signal
amplitude changes with time, such signal
processing is not so easy. Audio signals
are, by their nature, ac waveforms that
go positive and negative many times per
second. However, the signal amplitude
must be controlled without affecting the
waveshape of these ac signals. For exam-
ple, if the signal amplitude is adjusted too
quickly, the waveshape will be changed,
causing audible distortion. If it is adjusted
too slowly, a compressor or limiter will
not be able to contro! the peaks.

Figure 10 illustrates a typical limiter’s
time response. A tone burst changing
20dB in amplitude is applied to the input.
When the signal amplitude increases, the
limiter takes some time to respond,

VCA

A

-z

-V

resulting in overshoot at the output. As
the limiter adjusts to the new gain re-
quired, the output amplitude decays to
the desired value. When the signal
amplitude drops, the output level also
drops by the same amount. As the limiter
readjusts to the new signal level, the out-
put gradually increases.

Many audible problems are related to
the time required to adjust the gain.
These are the pumping and breathing
sounds sometimes heard as the medium-
level background sound is modulated in
amplitude by large-level sounds. If a
limiter is designed to be slow responding
to completely avoid these problems, it

will not be able to prevent peak
amplitudes from exceeding the desired
level. With any design. there is a trade-
off between audible side effects and in-
complete processing.

Compressor and limiter features

There are many features available on
compressors and limiters that may be im-
portant for a particular application. Most
professional compressors provide a
visual indication of the gain or gain
reduction taking place. Many units allow

INPUT
Figure 10. Representative waveforms shour
ing probable tone-burst response for a com-

pression circuit. The waveforms illustrate the
time response of such a compressor.
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Now, the Model 610 Dual Compressor/
Expander is unsurpassed in perform-

ance and price! We've increased the dealer discount, so you can
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switching this display to also monitor the
input or output signal levels. This visual
indicator can be helpful when adjusting
drive levels in a system.

Some compressors and limiters allow
the control voltages in the level-sense
path to be tied to other similar units for
use in multichannel systems. If separate
units are used on the two channels of a
stereo sound mix or broadcast, tying
together these points will prevent the im-
age from shifting between the two chan-
nels because of unequal channel com-
pression.

A few units allow the level-sense cir-
cuitry to be patched for special effects.
The sense input is usually inserted into
an EQ path for removing rumble or other
noise that would disrupt the level-sensing
action. An unusual, but useful, applica-
tion for this feature would be to use a
microphone picking up background
noise to control the level of the main
microphone channel. With a unit set for
a 2:]1 expansion, the desired signal (an-
nouncer) would remain at a fixed level
above the noise (crowd).

Compressors can sometimes be used as
remote-controlled attenuators. Inputs for
remote gain-control setting can be handy
in special situations. For instance, a sim-
ple variable dc voltage could control the
speaker or headset volume in a studio.
This design eliminates the problems
associated with routing audio through

remote volume controls.

Performance specifications

The standard distortion and signal-to-
noise performance specifications are dif-
ficult to apply to dynamic range modify-
ing devices. Because the gain changes
with input signal level as well as the
selected ratios and threshold voltages,
these performance measures also
change. The noise generally becomes
worse at high values of gain (low signal
levels for expanders and high signals for
compressors). Distortion will sometimes
peak at intermediate values of gain and
sometimes at the extremes of gain,
depending on the type of gain control
element used. Be wary of units that are
specified at only one gain or at a 1:1
compression ratio. It is best to have a
family of distortion curves for different
gain settings.

Specifications such as frequency
response, common mode rejection and
maximum input level should be com-
parable to other types of signal-
processing devices. The precautions
taken with unbalanced systems apply
especially to compressors, which can in-
crease system hum by many tens of
decibeis when they have no input signal.
Using such a device at different places in
the system places differing constraints on
residual noise and headroom. Carefully
study the system’s gain structure before

specifying any particular device.

It is difficult to quantify the specifica-
tions unique to limiters and compressors
in a way that allows meaningful com-
parison of the audible performance of
different units. Attack time and release
time are only two aspects of the dynamic
behavior. The limiter's distortion
performance during the attack portion of
its response will significantly alter the
perceived distortion for actual program
material. Many compressors and limiters
have marginal headroom and hard clip
on large inputs until the level sensor
responds and reduces the gain. Other
devices are designed with more
headroom, or a soft clip circuit, which
greatly reduces the level of high-order
distortion products during overdrive.

Some compressors and limiters suffer
from leakage of the control signal into
the output signal path. This results in
low-frequency energy at the output dur-
ing large swings in signal level. This
problem often occurs in 2-tone difference
frequency intermodulation measure-
ments if the tones are spaced closely
enough in frequency.

Compressors and limiters, more than
any other signal-processing devices,
should pass a listening test before you
make a purchase. Until more is
understood about the necessary perform-
ance criteria, paper specifications are not
completely reliable. BE2))

Talk...

Talk...

If listener involvement is a part of your format you need

a muliti-line telephone interface specifically designed

for broadcast. The Symetrix Model 104 Four-line Inter-

v By ;o
face and Model 108 Eight-line Interface (108 remote -

console shown here) connect your on-air or produc-
tion consoles directly to incoming phone lines.
Sophisticated 104/108 firmware makes system

operation simple and fool-prootf. Consider these

important advantages: FCC certified for direct

connection to incoming phone lines via stan-

dard RJ-11 (modular) connectors. Loop current

detectors assure no dial-tone on air; if a caller aban-

dons he is automaticaily released. Stand alone operation —

the 104 and 108 are complete electronic phone systems and
require no additional telco equipment to operate. Caller confer-
encing — up to six callers on air at once with the 108, four callers
with the 104. Call director option — the 108 system supports the
addition of a second remote console specifically programmed
for off-air call handling. Plus, additional system features too
numerous to list. Please call or write for our complete 104,108

system brochure.
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Symetrix

109 Bell Street
Seattle, Washington, 98121, USA
Telephone (206) 624-5012

Telex 703282 SYMETRIX UD
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Noise gates and expanders

By Mike Morgan

Noise gates can eliminate unwanted noises that
adversely affect the quality of your recordings.

As radio and TV stations become more
sophisticated with respect to audio proc-
essing, a whole new range of tools
becomes available. To many radio and
TV engineers, these devices are relative-
ly new and may be unfamiliar. Two of
the more common recording studio
devices that are now seeing broadcast
applications are the noise gate and ex-
pander. Properly used, they offer a wide
range of production effects and solutions
to processing problems.

Noise gates

A noise gate can be adjusted to
discriminate between desired audio
signals and unwanted audio and noise
such as ground hum, background room
noise and leakage from other audio
sources. When properly adjusted, noise
gates will pass signals you want to hear
and reduce the volume of or eliminate
undesired signals.

During the attack or turn-on period,
the noise gate cannot remove
background noise because it is reacting
to the overall level. This means that the
noise gate may be only marginally effec-
tive for musical programs in which un-
wanted noise may be heard.

A common problem with noise gates is
modulation of the noise floor. This
typically occurs with musical programs
because most instruments have relative-
ly long sustain and decay times. The
problem may be partially overcome
through the use of long release times. A
noise gate's release time is defined as the
rate at which the device falls to max-
imum attenuation after the signal that
caused the device to attack or turn on is
removed. The major disadvantage of us-
ing a gate with a long release time is that
a large portion of the extraneous sound
and noise, which the gate is employed to
eliminate, passes through unaffected.

The most effective method of reducing
unwanted noise from signals that exhibit
long sustain and decay times is expan-
sion. Expansion is so named because the
processor used is configured to expand
the signals’ dynamic range.

There is a vast difference between ex-
panding a processed signal’s dynamic
range and eliminating noise. No existing

b;lorgan is a technical consultant to U.S. Audio,
Nashville, TN.
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noise-reduction system can discriminate
between signal and noise, passing only
the signal while eliminating noise in real
time. The effective use of a noise gate or
an expander is contingent upon the ex-
istence of an acceptably high S/N ratio
between the nominal system operating
level and its quiescent noise level,

Using expanders or gates provides a
method of extending the dynamic range
of the processed program, resulting in a
noticeable reduction in perceived noise
levels. However, no device will totally
eliminate noise.

Proper adjustments

The proper use of gates and expanders
requires that the engineer understand
the functions and correct adjustment of
the controls commonly found on these
devices.
¢ The threshold adjustment determines
the point below which the device begins
to attenuate the signal. lf, for example,
the threshold is adjusted to 0dB, a signal
appearing at the input at 0dB
(0.775Vrms) or higher will be passed
through the device unattenuated, while
those signals below 0dB will be at-
tenuated. (See Figure 1)
* A range control, sometimes called
depth control, is provided on most gates
and expanders. This adjustment presets
the maximum amount of processor at-
tenuation (reference threshold}.
Therefore, if the range control is set at
40dB, unwanted noise will be reduced by
no more than a nominal 40dB beiow the
threshold setting. (See Figure 2.)
¢ The release adjustment affects the rate
at which the gate or expander will fall
from unity gain to the maximum at-
tenuation determined by the range con-
trol. A release control setting of 0.2s, for
example, may indicate that the rate of at-
tenuation is occurring at 0.2s per 20dB of
attenuation. Therefore, if the range con-
trol is ptreset at 40dB, the device will
release from threshold to maximum at-
tenuation in 0.4s (40dB/20dB x 0.2s) in
the absence of a signal at the input above
threshold level.
¢ A ratio control (or slope control} is
found on many expanders. This adjust-
ment determines the amount of attenua-
tion the device will produce for each
decibel of decrease in input signal level
below the threshold.
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Figure 1. The effect of the threshold controi
as a transfer function. The slope is set to 1.2
(TE = threshold of expansion).

+20

+10

0

OUTPUT LEVEL (DECIBELS)

+10 +20

~60 ~50 -40 -30 -20 -10 O

INPUT LEVEL (DECIBELS)

Figure 2. The effect of the runge control on
the transfer function is shown above. The
slope is set to 1:2.

The ratio, or slope, is expressed as the
change in input level in decibels below
threshold to the change in output level in
decibels. Thus, a slope of 1:10 indicates
that for each 1dB drop in input level
below the threshold, the output level will
decrease 10dB. (See Figure 3.)

* An attack or attack time adjustment
affects the rate at which the gate or ex-
pander will turn on, or switch from max-
imum attenuation (range) to unity gain.
In general, gates attack quickly (in Ims
or less) while expanders may attack
more slowly. Attack time is directly
related to the integration time of the rec-

Continued on page 36
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T he choice of ~
Radio Station KGLT >

- B

David Peters. Assistant Engineer KGLT Radio Station, Bozeman, Montana.

THE EIMAC 5CX1500B FOR
LONG LIFE, QUALITY AND ECONOMY

Varian EIMAC has been in the
business of broadcasting for
over 50 years, producing dura-
ble, reliable and long-lasting
tubes that a non-profit radio sta-
tion like KGLT in Bozeman, Mon-
tana, can afford.

Longevity

KGLT engineers use the EIMAC
5CX1500B tube in their transmit-
ter, reporting a life span of 18-19
months—approximately 13,000
hours of service!

Quality and Savings

This wouid be impressive under
ideal conditions, but KGLT oper-
ates under rugged and adverse
mountain-top conditions. Just
as important is the 40% cost

savings attributable to the
5CX1500B’s extended life.

In FM broadcasting, EIMAC
tubes are customer-proven.

?fr'{

EIMAC's 5CX15008 broadcasting tube in KGLT radio
station’s transmitier.

Circle (17) on Reply Card
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Varian EIMAC offers a 5,000-
hour warranty on 5CX1500B

tubes.

For more information, contact:

varian EIMAC

1678 South Pioneer Road
Salt Lake City, Utah 84104
Telephone; 801-972-5000
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Panasonic brings you M-I1.
The broadcast recording system our
competition can’t seem to duplicate.

3 - . P“.ll:';
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Now you can shoot, edit
and broadcast with 1" quality—
on 2" cassettes.

When it comes to broadcast systems, it appears
our competition has been erased. Because no
other format can match the spectacular perform-
ance of M-II from Panasonic.

With M-II's metal particle tape system, you can
use the same compact 90- or pocket-size 20-min-
ute cassette from ENG/EFP right through editing to
on-air broadcast. With 4.5MHz bandwidth (-3dB),
50dB S/N and burst signal insertion for phase
alignment and jitter correction, M-I is the single
solution to all your broadcast needs.

in fact, each unit in the M-II line offers some
pretty uncommon common features like four audio
tracks (two linear and two FM), an integral longitu-
dinal and vertical interval time code/time date
generator with presettable user bits and Dolby*-C
noise reduction. And M-I products utilize a
standard edit control interface, so you can
= - up grade gradually if you like.

J-650 Studio VCR. This compact,
rack-mountable VCR has all the ad-

- vantages and functions of

conventional recorders with

. Y

the benefit of the M-II format. The AU-650 provides
video and audio performance as good as—if not
better than—that of 1" VTRs. In a 2" cassette format
that lends itself to station automation. It records and
plays either 90- or 20-minute cassettes, and pro-
vides smooth action, variable slow motion as well as
freeze frame. And the AU-650 can perform frame-
accurate automatic editing with multi-generation
transparency. There's also an internal TBC to assure
on-air quality playback.

AU-500 Field Recorder. The AU-500 offers the por-
tability and functions demanded by ENG/EFP users,
while providing picture quality comparable to 1"—
all on either a 90- or 20-minute cassette. This small,
ruggedly designed unit is equipped with confidence
field color piayback, automatic backspace editing,
TBC/DOC connection, search function and warning
indicators that alert the operator should recording
problems arise and the AU-500 accommodates
NTSC composite or various component input signals.

The AU-400 Camera Recorder. This lightweight,
compact camera recorder provides ENG users with
more than 23 minutes of recording, and a picture
quality that rivals that of 1" VTRs. The AU-400 also
features B/W video confidence playback through the
camera's viewfinder, a chroma confidence indicator
and audio confidence output through a speaker.
There's even an automatic backspace edit-
ing function and warning indicators. And
the AU-400's rugged construction provides
excellent resistance to dust and moisture.

M-I, it's the only broadcast system of
iis type in the industry. And it's available
now. Two of the best reasons to go with

M-II from Panasonic.

To get the complete picture, call or
write Panasonic Broadcast Systems
Company, One Panasonic Way,

Secaucus, NJ 07094. (201) 348-7671.

THE NEW STANDARD
FOR BROADCAST.
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Figure 3. The effect of the slope control on
the transfer function. The threshold of expan-
sion (TE) is set at OdB. Both 12 and 1:10
slopes ure shown.

Continued from page 32

tifier circuitry used to convert the audio
input to a dc control voitage. It is this
control signal that is applied to the
device's gain control element.

In general, fast attack times tend to
create pops or clicks in the output signal
when turning the device on to unity
gain. Conversely, the slower attack times
or longer integration times may not
allow the device to react to fast transient
information, such as a handclap, but
cause no audible popping or clicking dur-
ing turn-on.

Most gates and expanders feature a
mode of operation known as keying. In
this operational configuration, the unit’s
control circuitry responds to an external
audio signal not necessarily related to
the input signal. In this manner, the input
signal appears at the output only when
the external signal, or key signal, is pres-
ent at the key input at a level above
threshold. The controls can be adjusted
to make the input signal track the
dynamics of the key signal, causing an
expander to function as an envelope
follower.

Common uses for gates

The term gate may also be applied to
an expander operating at an exag-
gerated slope, 1:10 or greater, with fast
attack characteristics.

The most common use of the gate is as
a voice-activated switch, or VOX. In this
application, the gate is inserted in the
signal path between a microphone pre-
amplifier output at line level and the
following stage. The controls are then
adjusted so that the presence of a
speaker’s voice turns the gate on. This
application helps attenuate or eliminate
room noise, crowd noise, air-condition-
ing rumble and feedback in the absence
of the speaker's voice.

Gates are often found in conference PA
and teleconferencing installations. They
are particularly useful in multiple-

W

=

microphone panel or press conference
situations. In these instances, the
microphones should be off, or at least at-
tenuated, unless the speaker is talking. A
multichannel gate system can be used to
automatically switch on the appropriate
microphone. This process greatly in-
creases the audio quality from panel
discussions and news conferences by
reducing background noise.

Expanders

Although the noise gate has its place, it
does not have the flexibility of the ex-
pander, which is unsurpassed for general
noise reduction in real time applications.

Sometimes, landlines or satellite
signals have been overprocessed. ln
these cases, it is possible to add back
some dynamic range with an expander.
The expander can also be used to reduce
ambient noise from tape hiss and hum.
The expander is especially useful in 1:1
cassette duplication. In this use, the ex-
pander reduces apparent noise by at-
tenuating tape hiss during fades.

For studio and remote recording, noise
gates and expanders offer the recording
engineer and broadcaster another
helpful tool. Properly used, these devices
can solve a number of production prob-
lems. With the growing use of these tools
in broadcast applications, the industry
can look forward to increasingly cleaner,
better audio processing. BRE))|
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Professional Wireless

The best wireless microphones should
sound identical to the mic, hard-wired . . .
HME systems do! Dynamic range, frequency
response, and system gain are set for trans-

parent performance.

The best wireless mic should provide

. HME sys-
tems do! Our unigue Auto-Loc discriminator
allows the receiver to actually track the trans- ‘
mitted RF signal to eliminate RF-related

years of reliable performance . .

distortion.

The best wireless mic body-pac should be

available now.. .. from
HM Electronics, Inc.
Call or write for detailed
information on our com-
plete line of professicnal
wireless microphones,
wireless intercoms, and
cabled intercoms.

compact and ultralight, almost unnoticeable

o

hmie

N . ~

Flat Pac Receiver
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. . HME systems are! Our Cycolac
housing and miniaturized circuitry allow a
transmitter weight of only 2.5 ounces.

The best wireless microphones are

Systems — a Step Ahead

hme

HM ELECTRONICS, INC.

9675
Business Park
Avenue

San Diego,

CA 92131

(619) 578-8300
Telex: 350-771

!
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ff INNOVATIVE & AFFORDABLE
SYSTEMS ENGINEERING

e Broadcast Facilities

I e Production Facilities
® Mobile Systems

CENTRO CORPORATION, (619) 560-1578, 9516 CHESAPEAKE DRIVE, SAN DIEGO, CALIFORNIA 92123
See Us at RTNDA Booth #319
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Distributing
audio signals

By Scott Hochberg

The proper use of distribution amplifiers can improve
the performance of almost any broadcast facility.

The program director/on-site engineer
was having a problem. Even though the
meter on the hoard was indicating prop-
er levels, no audio was being sent to the

transmitter.

The station’s console was directly con-
nected to the transmitter, as would be

expected. However, in addition

feeding the transmitter, the console's
output was bridged by four different tape
machines. (See Figure 1.) Although this
interconnection scheme had worked for
several years, the failure of only one
component was now causing a major
problem for the station. In this case, one
of the tape machine's input circuits had

failed. placing a short

console’s output.

acCross

This episode exemplifies the fact that
in this day of microprocessors and com-
pact discs, there are still some engineers
who consider an audio distribution am-

plifier (DA) to be a frill.

Passive splitters

In general. a DA should be used
wherever any output needs to feed more
than one downstream device. Years ago.

Hocrberg is president of Logitek Electronic Syst—ems,

Houston.

Figure 1, Feeding several inputs from one
source allows a failure in one device o take

down a whole system.

CONSOLE

the DA was often viewed as just one
more piece of equipment that was as
likely to fail as any of the downstream
devices. Some engineers thought it didn't
make sense to use DAs when resistor
build-outs (such as that shown in Figure
2) would work just as well.

Today, however, most DAs are quiet
and reliable. Their internal workings
have been greatly simplified by in-
tegrated op-amps. In fact, the noise add-
ed by virtually any DA is far less than the
noise floor lost by resistively isolating
600Q devices. Although you can feed
multiple high-impedance outputs without
serious noise problems. you are inviting
trouble, because this type of interconnec-
tion scheme leaves you with no isolation
hetween devices. And. as described
previously, if one single load fails. the
whole system may fail.

Types of DAs

DAs are available in two basic con-
figurations: stand-alone and maodular.
Stand-alone DAs are great if you have
only a small number of sources to
distribute. They are often mounted in
1-rack-high panels. The output connec-
tors are usually terminal strips. making
them easy to install.

Modular DAs have much higher densi-
ty and are better suited to muitisource
distribution. Generally. if vou have more
than five channels to distribute, and they

PROCESSOR

TAPE DECK .
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MONITOR
AMPLIFIER
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all can be fed conveniently from the
same physical location. choose the
modular type. You will usually save both
space and money with a modular system,
especially if you have a great many
sources to distribute. Also. you often gain
the extra advantage of being able to add
other types of audio modules to the same
mainframe.

Some manufacturers ofter miniframe
systems. These systems allow you either
to buy a single DA or to mount several
DAs in a l-rack housing. These systems
are becoming increasingly popular in
video applications. They typically are of-
fered in a 3-to-a-rack-unit system. which
matches the width of many video
monitors. This design makes a conve-
nient and versatile package for both
studio and remote van applications.

Inputs/outputs

Although most DAs today have active-
bualanced inputs and outputs. there are
still a few manufacturers offering
transformer isolation. Many engineers
think they need transformer isolation on
their equipment. This belief is especially
common in larger plants, such as TV sta-
tions. However. transformers are seldom
necessary for most applications. The in-

Figure 2. Passive isolation helps prevent
failures from propagating through the system.
Unfortunately, the signal loss through the
resistors decreases the system's S/N.

PROCESSOR

TAPE DECK

MONITOR
AMPLIFIER
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THE DESIGN WILL INSPIRE YOU.
THE NAME WILL IMPRESS YOU.
THE PRICE WILL CONSOLE YOU.

UREI has some consoling news for stations with ideas that are
bigger than their budgets: our superior line of broadcast con-
soles put a better on-air board within your reach.

All nine of our 5, 8 or 12 mixer consoles offer the design and
performance features your on-air staff and engineers are after.
At a price general managers only dreamed of before.

Working jocks and announcers helped us lay out a control
panel that puts you instantly at ease. Phone jacks are logically
placed. Recessed push buttons and gold-contact rocker
switches operate surely, quietly. Cueing and monitoring are
simple. yet versatile. Plus, you choose the attenuators—Penny
and Giles faders, Shallco or conductive plastic pots.

We consulted station engineers to bring you consoles that
perform reliably, adapt easily and install quickly, without spe-
cial tools or accessories. Hinged panels allow fast access to
plug-in cards and circuitry. And no other consoles in this class
can deliver greater head room, lower noise or less distortion.

Built-in flexibility plus optional accessories such as our copy
stand and turntable preamp mean any URE! console can adapt
to your stations special on-air needs. Standard features include
monitor, cue, headphone amp and cue speaker. Reliability is
built-in too. Because UREI has been researching and advancing
broadcast products for over 25 years.

URE! Broadcast Consoles. Why make do with less when you
can afford to move up to more? Learn more about our 1650.
1680 and 1690 Series by contacting your UREI dealer today.

IBL Professional
8500 Balboa Boulevard ﬂ
Northridge. CA 91329
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house equipment is usually within a
reasonable distance so transformer isola-
tion really isn't necessary. However,
telephone lines or multibuilding installa-
tions, where the interconnecting lines
are long, may benefit from transformer
coupling.

High-quality audio transformers are
expensive. This is one reason DAs that
use them tend to cost more. In many in-
stances, it may be preferable to use DAs
with active-balanced outputs and then
add external transformers in those places
where you really need them.

Usually, DAs have balanced outputs.
However, there is one application that is
perfect for a DA with unbalanced out-
puts. Large videotape duplication
systems often use non-broadcast VTRs.
Here, the closed nature of the system
lends itself to unbalanced operation.
There are several multi-output, un-
balanced DAs designed for such applica-
tions. f you use these types of DAs, be
extremely careful in wiring the system.
The noise problems that can occur with
unbalanced wiring are obvious.

DAs are available with either fixed or
adjustable output levels. If all of the
devices you are feeding require roughly
the same input level, then a fixed output
DA may be adequate. If, on the other
hand, the expected levels vary, it might
be worth it to pay the extra cost for in-
dividual output adjustments. Of course,

600

W :

300 1

—
With 3009 series output resistors, 50%
of the amplifier's output will appear
across the load. This will typically pro-

vide +22dBm in a unit with 18V bipolar
supply rails.

100

600

100

,?

With 100Q series output resistors, 50%
more voltage (3.5dB) will appear across
the load. Although the maximum output
level increases, dynamic range remains
the same, because the noise fioor rises
by the same 3.5dB.

Figure 3. An active-balanced output circuit acts like a voltage source driving a series-

source resistance.

the quality of the adjustment pots can
make a big difference in your long-term
satisfaction with the product. It's of little
help to have adjustable output levels if
the controls are hard to adjust accurately
or are likely to fail.

Specifications

After vyou have made the basic

mechanical decisions, what about quality
measures? Because DAs are relatively
simple devices, most models have ex-
cellent specifications for standard audio
performance measures: THD, S/N and
frequency response. Be sure you read all
the fine print before you make your deci-
sion. There are a number of ways to
measure a device's performance. You

just right—quickly and surely. Best of all, the 422A/
424A's wide control range means that the same unit
can create either natural gain-riding or special ef-
fects—you don't have to buy two boxes to get these
capabilities.

One economical package is all you need to handle
your basic production level control chores, DJ mic
enhancement, or STL{/telco protection. The 422A/
424A does it elegantly with a timeless design that
will solve your gain-control problems now, and for
years to come.

Get to know Orban’s 422A/424A *Studio Optimod".
It'll be a friend for life.

°'bnn Orban Associates Inc.
645 Bryant St., San Francisco, CA 94107
(415) 957-1067 Telex: 17-1480

A friend for life.

It's time you got to know Orban's 422A (Mono)/
424A (Dual-Channel/Stereo) Gated Compressor/
Limiter/De-Esser—known in reputable broadcast
circles as the “Studio Optimod”. Users of the
422A7/424A tell us that what impresses them most
is the unit's astonishingly natural sound—in fact,
“non-sound”—even at high compression ratios and
with substantial gain reduction, where most other
units pump and breathe.

Whether you use it as a hard or soft peak limiter,
a gentle “soft-knee” compressor, a full function de-
esser, or all simultaneously, the versatile 422A/424A
gives you the controls you need to get your sound
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YOU TALKED
AND WE LISTENED

The Centro NETWORKER is the resutlt of extensive research
into your network news requirements.

Vehicle chassis and suspension engineered to
carry heavy components.

V Unparalleled Centro quality in an attractive
affordable package.

V Available in a rugged standard package with
many options for your specific requirements,

—— )

V]

4

(619) 560-1578

2.3 meter dish with 49.5 Dbi gain and
selectable-adjustable vertical and horizontal
polarization from inside the vehicle.

Three year unlimited mileage, limited chassis
warranty and serviceable in over 4,500
locations throughout the United States.

Engineered, designed and constructed to
meet your most demanding Satellite News
Gathering requirements.

’ CENTRO CORPORATION
9516 CHESAPEAKE DRIVE

SAN DIEGO, CALIFORNIA 92123

See the NETWORKER at RTNDA

Booth #3
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MIX & MATCH

——

DAs, LINE/MIC AMPS, STEREO
MATRIX AMPS, WORLD'S BEST
PHONO PREAMPS & CD
PLAYERS
(We also make the hot
replacement playback
electronics for ITC cart
machines.)

SIJE] STRAIGHT WIRE AUDIO, INC.

(800) 368-2081 or (703) 522-7780
2611 Wilson Boulevard
Arlington, Virginia 22201
(Or call your favorite dealer)
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need to understand how the equipment’s
specifications were developed in order to
make meaningful comparisons.

One specification that is becoming in-
creasingly difficult to use for compariscn
is maximum output level. An active-
balanced cutput stage acts like a voltage
source driving a series source resistance.
(See Figure 3.) This means that the max-
imum output level depends on the ratio
between that source resistance and the
load resistance. You can increase the
output level by either increasing the load
resistance or by reducing the source
resistance.

Consider a couple of ways to specify
maximum output level. [f you specify the
maximum output level into a load
greater than 600, then the equipment's
maximum output level will be higher
than if specified at 600Q. You could also
lower the DA's source impedance below
6009, which would provide more output
voltage across the load. The latter
method would provide a higher max-
imum output level, but at the cost of an

CURRENT AMP

CURRENT AMP

LOW-IMPEDANCE POINT

Figure 4. Resistive divider DAs rely on a
single high-current driver to feed all the out-
puts for each polarity.

www.americanradiohistorv.com

LOW-IMPEDANCE POINT

equivalently higher noise floor.

In other words, by changing the ratio
of the output source resistance to the out-
put load resistance, you can change the
top and bottom levels of the dynamic
range, but you will always change the
top and bottom levels equally. Because
you are not actually getting better per-
formance, it's questionable whether the
extra level really does any good. After
all, your maximum output level needs
only to be a bit higher than the max-
imum input level of the devices that are
being fed.

There is one advantage to a lower
source impedance. With long cable runs,
the output source impedance combines
with the cable capacitance to form a low-
pass filter. This filter results in high-
frequency rolloff. A 30092 source
resistance in each output leg can become
a significant problem if the cable runs are
several hundred feet long. If your cable
runs are typically this long, you need to
minimize your source impedances on all
audic equipment.

:—"-.f‘-./\,f‘-,—ouwur 1-

NN N— OUTPUT 2 -
NN N— OUTPUT 3 -
"N N—OUTPUT 4 -
"N —OUTPUT 5 -
——— N —OUTPUT 6 -

"N = OUTPUT 7 —

—— " — OUTPUT 8 -

— O —OUTPUT 1 +

O — OUTPUT 2 +

M —OUTPUT 3 +

"= OUTPUT 4 +

——— "= OUTPUT S +

e — OUTPUT 6 +

——— " —OUTPUT 7 +

L AL — OUTPUT B +

Continued on page 46
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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, EFP 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 well 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
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 anvwhere. And,
with Studer ruggedness and relia-
bility, vou can be sure the job will
get done when you get there.

Packed with performance and
features, 9617962 consoles will surely

Circle {25} on Reply Card
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make a big splash in audio produc-
tion circles. Small wonder. Call your
nearest Studer representative for
more details.

= - —_— - — e
)

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

STUDER

Studer Revox America, Inc.
1425 Eim Hill Pike/Nashville, TN
37210/(615) 254-5651
New York (212) 255-1462 + Los Angeles (818) 780-4234

Chicago (312) 526-1660 - Dallas (214) 9432239
San Francisco (115} 930-9866
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BESTSELLERS!

* Kk Kk K

“...a great piece of non-fiction. Read how a frust_rated TV
engineer discovers the truth about correct, economical BTSC

stereo monitoring. . .riveting. . .”
Joe Wu, President, TFT, Inc.

VER 125 TFT 850 BTSC
IONITORS DELIVERED.

Since November, 1985, we've

iipped more than 125 BTSC 850
onitors to TV broadcasters who

e made their MTS conversion or

e planning to make it within the next
w months.

RECISE MONITORING &
IEASUREMENT: LESS THAN
WEEKS AWAY.

You can properly and comprehen-
vely monitor your entire station's

TS operations within 30 days. An 850
ready when you are.

6 YEARS EXPERIENCE.

TFT has been designing and
anufacturing Aural Modulation
onitors for 16 years and has sold

er 10,000. Qur 701/702 Monitors are
andards for TV broadcasters. The
30 will become the standard for
ISC/MTS television.

HE 850—A COMPLETE
IONITORING SYSTEM

Only the TFT 850 gives you a com-
ete, single-chassis BTSC monitoring
id measurement system with these
wportant benefits:

Perform a complete “‘Proof” of
your enttre audio chain from

the studio through your over-

air antenna—including the

critical transmitter IF stages

{examine the Block Diagram).

The 850 isn't dependent on

other instrumentation for its

fult BTSC performance—no

need to “'share” other impor-

tant video equipment.

The operator-friendly meters

and peak flashers are easily

remoted (an inexpensive,

useful option),

T ared on available information 6/1/86.

oy rad kire 8

LESS THAN HALF THE COST
OF THE “HIGH-PRICED
SPREAD'.

You can buy a complete 850 Aural
Monitoring and Measurement package
for only $13,000 suggested list. This
price includes our comprehensive
plug-in Distortion Analyzer.

Compare this with a competitor’s
proposed system which can cost up to
$35.000! (The Tektronix 1450-1
demodulator—$20K; PLUS the 751
Monitor—$12K; PLUS a Distortion
Analyzer—$3K) *

information on our 850 BTSC Aural
Modulation Monitor to help you make
an intelligent decision about your
stations’ BTSC/MTS monitoring and
measurement needs.

Without obligation, we’ll also send
you our booklet, BTSC STEREO: A
TV AURAL PROOF-OF-PERFOR-
MANCE GUIDE. It tells you
everything you need to know. From
the people who know. (TFT was an
active participant on the BTSC
Systems Committee and helped write
The Recommended Practices Book.)

STUDIO
) TV STL .
,—\ & )]
=
VIDEO &
Tx
AL BASEBAND
| MICROWAVE
| SUBCARRIER o
GENERATOR
¥ e
- S
STEREQ TFT 850
GENERATOR MODULATION
, " MONITOR
[ ? |
LEFT RIGHT
AUDIO
CHANNEL

MODEL 850 DIAGNOSTIC BLOCK DIAGRAM

éx TRANSMITTER

4
®nr DIPLEXER
[ I " i
STL VIDEO | yipE0
Rx I | Tx
1 L J
TFT 8501 P!
| MICROWAVE o | — RF
SUBCARRIER (TP P
DEMODULATOR IF | RF
— | -
IF A ;
I » M MPA.
MOD. =
Lo o
@“ ';
COMPOSITE .
AUDIO AURAL TRANSMITTER

@)-Where the 850 Can Perform Monitoring and Measurements

There's more than meets the ear to properly monitor and measure BTSC Stereo

WHY COMPLICATE YOUR
LIFE?

Only with the TFT 850 can you
avoid the hassles of borrowing or shar-
ing critical video equipment which is
in constant use.

A FREE PROOF OF
PERFORMANCE GUIDE
Contact us now for full technical
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performance. The TFT 850 is an instrument designed to measure more than 20 dif-
ferent parameters in your station'’s entire BTSC signal transmission chain.

. . . Where New Things
Are Happening!

3090 Oakmead Village Drive

Santa Clara, California

Tel: (408) 727-7272
Telex: 910 338-0594
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The Dictaphone 5600 Veritrac™ voice
communication recording system is
a complete broadcast recording-
retrieval system that tets your radio
station keep its entire broadcast day
on the record. In one dependabte
unit you get around-the-clock ver-
ification that you're running your
advertiser's spots on schedule and
meeting all your FCC requirements.
So if they ask for proof, you've got
it all there on tape, ready for quick
retrieval and replay.

Tune into the Dictaphone 5600
Veritrac logger. And never get your
signals crossed again.

For more information, fill in the
coupon or call toll-free:

1-800-342-8439°

Or mail to: Dictaphone Corporation,
120 Old Post Road, Rye, NY 10580

Name

Title. _Phone.
Company.

Address

City_ State______Zip

DICTAPHONE = and Ventrac are trademarks of
Dictaphone Corp.. Rye. N Y. <1985 Dictaphone Corp

== Dictaphone

A Pitney Bowes Company
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Figure 5. DAs with individual driver outputs have more amplifier circuits than resistive divider
types. However, each circuit is simpler and failure of one output driver will not cause the entire

system to fail.

The key to obtaining the best product
for your application is a thorough
understanding of the specifications. If
you understand how the manufacturer
developed them, you can intelligently
compare the specifications of pne device
to another’s.

QOutput drivers

Internally. there are two basic ways
DAs are constructed. Some DAs have a
single output amplifier. which drives all
outputs through a resistive divider (see
Figure 1. Others have an individual
amplifier to drive each output. as shown
in Figure 5. Because today's integrated
circuit amplifiers are so inexpensive.
there is not a significant cost advantage
to one method over the other.

Some engineers like the redundancy
provided by having an amplifier for each
output. This design prevents a single
component failure from crashing the en-

www americanradiohistorvy com

tire system. Other engineers would
argue that with individual amplifiers,
failure of one output white the other out-
puts continue leads to confusion in
troubleshooting and operations.

The trade-oif between a string of sim-
ple circuits in the first case and a single.
more complicated circuit in the second
case is probably an even call. The main
variable might be the quality of the in-
dividual design, rather than the par-
ticular type of circuit used.

The need for DAs in virtually every
broadcast application is so evident that
some manufacturers include DAs as a
standard feature in  audio consoles.
Because most consoles must feed more
than one device. this is a useful feature.
Even if you don’t have one of these built-
in DAs. the variety of DAs on today’s
market ensures that vou can find a unit
that  will meet vour needs—at a
reasonable price. =71
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The Affordable Alternative

MR-2 2 et Proonssmss Comars s

Pree i

o

Why settle for a consumer deck when you can afford
The Nakamichi MR-2 Two Head Professional Cassette Deck!
Whether you cperale a recording studio,

a broadcast station,
or a real-time tape-duplication facility,
you'll find the MR-2 ideal for the job.

The MR-2 embodies the essentials of Nakamichi Technology
a "Silent Mechanism” transport that banishes vibration-induced flutter
Nakamichi tape heads that yield smooth response from 20 Hz to 20 kHz,
low-noise/low-distortion electronics with exceptional dynamic range,
and legendary Nakamichi quality control

And, the MR-2 brings you such professional features as
Variable output for operation in — 10 dBV or +4 dBm environments
RCA and Ya-inch input/output jacks,
Copy Out and Remote Input/Qutput ports for real-time tape duplication,
Dual-Speed Master Fader, EIA rack mounting and more

The Nakamichi MR-2—the Affordable Professional Alternative!

7" B Nakamichi

Nakamichi U.S.A. Corporation 13701 South Vermont Ave., Torrance. CA 90502 (213) 538-8150
Circle (28) on Reply Card
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Inside power amplifiers

By Cal Perkins

With today’s high-tech audio requirements, both performance
and reliability are important in a speaker power amplifier.

ln days gone by, broadcast engineers
seldom thought about the speaker power
amplifiers used in their studios. If sound
was coming from the speakers, they
figured the amplifier must be working
properly.

Today, increasing demands are being
placed on broadcast monitoring systems.
Radio and TV stations now use high-
quality analog and digital sound sources.
These audio sources provide audio quali-
ty never before available.

It's becoming more common to find
engineers on station staffs who really
understand audio and realize the value
of proper monitoring facilities. These
engineers recognize the importance of
being able to hear the sound without
having to wonder if the speaker power
amplifier is overloading or adding distor-
tion to the speaker’s sound.

Unfortunately, when it comes to
speaker power amplifiers, stations
sometimes end up purchasing amplifiers
that are inadequate for the particular ap-
plication. A common mistake is to pur-
chase an amplifier with insufficient

Perkins is manager of pro audio product engineering
research and development for Fender Musical In-
struments, Portland, OR.
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power capability. On the other hand, an
amplifier with far more power than the
speaker is capable of handling also is a
bad buy.

Too often, power amplifiers are pur-
chased on the basis of brand loyalty or
familiarity. They are less often selected
according to a carefully thought-out
plan. Before you make that critical pur-
chase, learn all you can about power
amplifiers to make a better decision.

Performance

Cute circuit tricks and beyond-the-
state-of-the-art data sheet specifications
are of little value if the amplifier will not
perform adequately in the job for which
it was intended. Products with similar
specifications can exhibit surprising, real
world performance differences. In most
cases, if you notice audible differences
between two amplifiers with similar

ACINPUT
120V AC

O

Costs

To today's manufacturers, the power
amplifier's major cost areas include the
package, the power supply, the output
devices and the heat exchanger system
(heat sink). The actual type of circuit that
is used has only a minimal effect on the
amplifier’s total cost.

Power supplies

Before a power amplifier can provide
power to a load, it must first get its power
from somewhere. In all ac-operated
amplifiers, the power supply converts
the 50Hz to 60Hz 120V source into direct
current with a value somewhere be-
tween +20Vdc to +125Vdc. The most
widely used power-supply design is a
conventional capacitor input filter full-
wave bridge with a transformer having a
center-tapped secondary, as shown in
Figure 1.

DC OUTPUT

® 4+ Veo

l. 2k to 50k uF typles

1

2k to 50k uF typlcal wms

a - Vec

Figure 1. Conventional capacitor input filter full-wave bridge.

specs, this can be attributed directly to
abnormal performance of one (or both)
of the products.

Because commercial usage may
sometimes stress the amplifier beyond its
designed linear operating region, per-
formance outside of the typical operating
conditions can be more important than
data sheet specifications. Low- and high-
frequency overload characteristics, inter-
modulation distortion products gener-
ated when in the non-linear region,
high-frequency stability, and the
capability to handle real world reactive
loads are some viable criteria by which
to evaluate an amplifier.

www americanradiohistorvy com

Although relatively unsophisticated
when compared to today's switching
technology, the conventional power sup-
ply has several redeeming qualities.
First, it uses only four parts. Second, it
does not produce a large amount of RFI
or power-line noise. And third, the sup-
ply does not require shielding or heat
sinking, as does a switching-type supply.

The disadvantage, however, is that
50Hz to 60Hz power transformers are
large and heavy. A transformer used for
a dual 250W amplifier can weigh from 20
to 30 pounds. Let's see what can happen
with a conventional power supply.

Continued on page 52
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O ANALYZER

BOONTON 1120 AUDI

SOURCE

ANALYZER

TAE

P
e

THIS AUDIO ANALYZER
HAS IT ALL!

The new Boonton 1120 does haveit alt. Like a = DistortionindB, %, and SINAD

frequency range from 10 Hz 1o 140 kHz that is stan- » AC decade ranges from3mV to 300 V
dardized to aninternal 1 ppm reference. Residual ® DC decade ranges from3 V10 300 V

noise of lessthan 10p.V. And measurements of : 3T;rc§3igg?a:;g’)f;tr‘:oug’r)cu; R,
distortion, and ac and dc levels, at a rate of five = Sophisticated log/linear sweeps

readings per second. IEEE-488 interfaceis
standard. as is the ability to store and recall 99
complete panel setups. Choose from a wide selec-
tion of filters. inclLding CCITT, CCIR, CCIR/ARM,

Al B T ) Boonton Electronics Corp.
791 Route 10, Randolph, NJ 07869
Telephone (201) 584-1077

All this capability comes with another important “plus
...aprice of less than $5.500! Contact your local
representative or Boonton directly for all the details.

M - @REFM [ ]
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Clossic beauty is unmistak-
able. You know it when yau
see if. .

Like the beauty you get
with Ampex 196. Clean, clear
pictures that copture every
sparkling moment of your
production. 2

No other video tape
delivers such consistent low-
dropout performance. Or such
dynamic picture quality.

By focusing on critical drop-
outs, especially in the area
not compensated for by your
VTR, we developed a video
tape you can rely on for all
your applications.

The secret behind our
success is Ampex Process
Management. APM is a unique
manufacturing concept
enabling us to control the
consistency of the entire pro-
duction process. From raw
materials to finished products.

So you always get the
cleanest, sharpest pictures fime
ofter time, reel after reel,
carton after carton. That's why
top professionals around the
world specify Ampex 196.

If you'd like to know more
about how APM contributes
to beautiful pictures, call or
write Ampex today for a
free brochure.

www americanradiohistorv com
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Continued from page 48

Figure 2 shows the ac line current
superimposed on the 120Vac line
voltage. (Note: The diodes conduct only
near the peak of the ac waveform and
the 120Vac sine wave is somewhat flat-
topped.) Line voltage is distorted because
the peak capacitor charging current seen
on the transformer’s primary causes a
voltage drop in the building wiring.
Because the filter capacitors charge to
the peak voltage, it is important that the
primary ac wiring be sized not for the
rms current draw, but for the peak cur-
rent draw. For this reason, touring

Figure 2. Composite exposure showing the
input wvoltage and current into a 750W
amplifier delivering 289W of pink noise into a
40 load. Line vollage is 50V/div. The rms line
voliage is 114Vac. Current is 17.394
peak/div. The rms line current is 13.04A and
peak line current is 31.3A.

groups and large sound installations
often use 00 {double 0) and/or 0000 (4-0)
gauge wire in their power distribution
systems when the total rms current draw
would indicate that No. 4 gauge wire
would be sufficient.

Because the peak power-line current is
at least twice the average current for a
conventional supply, the building wire
gauge service to any group of large
power amplifiers should be at least three
wire gauges smaller in number (No. 10 to
No. 7) than the minimum required by
electrical code. Having a good, well-
regulated ac service will make an audible
difference.

Remember that a power amplifier's
output power is proportional to the
square of the voltage, and a 10% loss in
peak line voltage is reflected back as a
19% loss in power. Typical power losses
can run as high as 20% to 35% if the ac
line voltage is not stiff enough.

The power supply's regulation is
primarily determined by the dc
resistance of the power transformer.
Once the filter capacitors reach a limiting
value, any further increase in capacitor
size does not significantly affect the long-
term dc regulation.

Stored energy
Because the energy storage capability
of the supply is directly proportionat to
the capacitance and the square of the

voltage, a 40% increase in voltage will
double the energy. However, large
capacitors are not necessarily better. The
larger the capacitor, the more inductive
it becomes, and the high-frequency im-
pedance of the power supply could be
raised by blindly using too large a filter
capacitor. A better approach is to bypass
the large electrolytic with a smaller film
and foil (not metalized film) capacitor to
ensure that the high-frequency im-
pedance will remain low.

Phase-controlled backslope

The phase-controlled backslope power
supply (as shown in Figure 3) has been
rediscovered by the audio industry. The
phase-controllied supply was originally
used for preregulation in large dedicated
power control systems. Basically, the
phase-controlled supply consists of an
SCR (silicon-controlled rectifier) that
turns on (and off) the ac line voltage to
the power transformer primary as a func-
tion of phase angle.

Because the maximum amount of time
that a diode can conduct currentis 1/120
of a second (8.33ms), why not leave the
power transformer off and gate it on only
when the power supply diodes are con-
ducting and charging the filter
capacitors? Taking that thought a bit fur-
ther, why not wait until after the peak
voltage to begin conducting, and then
conduct on the backslope of the ac

y B

The Smart Audio Time Base Corrector . . . Defi

E
ER

.  From

Mgt

. .. & Sound investment

nitely Discriminating!

Full THREE YEAR WARRANTY

Stereo is everywhere . . . except in the listener's ears.
Less than 50% of all radio receivers are stereo; most
televisions are mono. So mono compatibility along
with high quality stereo is extremely important to your
success in the marketplace.

The Howe 2300 Phase Chaser GUARANTEES MONO
COMPATIBILITY AND STEREO INTEGRITY
everywhere in your audio chain, simply *.

See us at NAB/NRBA Booth 514

*No pilot tone or prior encooing required.

FEATURES:

B Corrects time delay errors up to +150 microseconds

B Original stereo information remains unchanged

B Active balanced {/0; XLR connectors

B Programmable missing channe! sensing and
correction

B Channel polarity error detection and correction

Call Bill Laletin at 1-800-525-7520
to place your order.

: 2300 Central Ave., Suite E
&u{‘ Boulder, Colorado 80301
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Look Ahead One Year...

F

Will you be happy with your prodil Hon m!

choice one year from now? That depends. - E'systems...a pro
Has it been reliable? Are the features really useful? PE TRACK ‘;iu i

Is it easy to operate? How are you treated by the  Electronically connects the fader handles allowing
company that sold it to you? wipe patterns to be positioned fogether. Multiple
If it’s an Intergroup switcher, chances are you'll colored border effect can be accurately tracked

be happy. Here's why. throughout the transition.

Mode! 9026

CHROMA-KEY SELECT TRACKING MODE™
Inputs on the chroma-key 4 input source selector
automatically follow its video input, reducing the
number of steps you take between selecting
chroma-keys.

FIVE YEAR WARRANTY

We back our reputation for standout customer
service with toll free technical assistance lines and

3 . one of the strongest warranties in the industry.
9310-E Unique Features Our dealers are worldwide, call for the one

MIX/EFFECT OUTPUTS FOR DIGITAL EFFECTS nearest you.

Outputs are provided for inputs to digital effects

systems creating feedback effects. MVE 1 and I l \’ i ERGROUP
MVE 2 effects inside the digital effects system are ‘

also possible. True re-entry capability gives “Creativity You Can Depend On"’

you unlimited creativity.
EXTERNAL INPUTS FOR BLANKING

Model 9310

PROCESSOR BLACKBURST Yty
Maintains RS-170A specification at the program VIDEG SYSTEMS
output. This is critical for match frame editing.
INTERGROUP VIDEO SYSTEMS, INC.
DISSOLVES BETWEEN EFFECTS PO. Box 1495 / Gainesville, FL 32602-9990
Sophisticated Prograni/Preview transition allows (800) 8747590 | In Florida (904) 335-0901 / TWX 810-825-2307
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120V AC

I+Voc

dovee

ERROR
AMPLIFIER

REFERENCE VOLTAGE

Figure 3. Phase-controlled power supply with primary regulation.

waveform? Because the transformer is
off more than it is on, the number of
primary turns can be reduced and the
core size also can be reduced.

Unfortunately, the narrow conduction
angles caused by the SCR switching
necessitate that the peak line current be
quite high because the total energy is a
voltage-current-time product. Because
the peak current is quite high, so is the
rms current. High rms current means
high transformer temperatures because
the power dissipated by the transformer
is 12R. In comparison to conventional
supplies, well-designed backslope sup-
plies draw only about 10% more line cur-
rent when compared to the 200% or
more of line current consumed by some
designs.

Perhaps the most deleterious effects
from a phase-controlled supply are the
perturbances it creates on the ac line.
{See Figure 4.) Because of the low dc
resistance of the power transformer,
large chunks are effectively taken out of
the line every time the SCR switches on.
When the SCR turns on, the power
transformer appears as an effective short
across the power line. Under typical
operation, more than 20V peak can be
chopped out of an ac power source with
a 0.249 impedance {75 feet of No. 10-3
wire connected to a 400A service, in-
cluding connectors). A quick calculation
shows that the peak current is 83A.

Tt L o i AR

Figure 4. Scope photo of effect on ac power
line caused by a phase-controlled power sup-
ply. The rms line current is 13.9A. Peak line
current is 38.2A. The amplifier is delivering
30Vrms of pink noise (225W)} into 4. (Note:
current waveform is inverted.)
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Phase-controlled power supplies can
provide excellent regulation and do offer
protection against excessively high input
voltages. With this regulation, the
amplifier can be designed to maintain its
output power specifications to line
voitages as low as 108Vac. Conversely, a
power amplifier with a conventional sup-
ply will lose 19% of its output power if
operated at 108V.

At least one new amplifier has ap-
peared on the market using SCR control
on the secondary of the power trans
former, which mitigates many of the
problems with primary phase control.
Perhaps the biggest design benefit from
using the phase-controlled concept is the
convenient control port for the
amplifier's protection mechanisms.

High-frequency switching
High-frequency switching power sup-
plies have, so far, found limited applica-
tion. Component cost, reliability, power
dissipation requirements (a 2,000W sup-
ply that is 95% efficient still needs to
dissipate 100W of heat), and electrical
noise problems have slowed widespread
acceptance. As with phase-controlled
power supplies, power-line perturbances
are difficult to eliminate. And, in some
cases, the power-line problems can seri-
ously degrade a system’s performance.
An amplifier that is small and lightweight
is of little use if its power supply causes

other equipment to hum and buzz.

The load

The ideal load for almost any power
amplifier is a resistive load. A resistive
load has the following properties:

* all the power delivered to the load is

dissipated in heat;

* the load's resistance does not change

with frequency; and

s the load's resistance does not change

appreciably with level.

When driven from an amplifier, the
maximum load voltage occurs when the
voltage across the output transistor is at
the minimurmn value and load current is at
maximum. The amplifier's output stage
then sees minimum voltage at maximum
current.

www americanradiohistorv com

Inductors and capacitors are altogether
different. In the ideal state, neither an in-
ductor nor a capacitor will dissipate
power. Real world capacitors suffer from
imperfect dielectrics and, therefore,
possess some equivalent series resistance
(ESR).

In an ideal capacitor, the current in the
capacitor is proportional to a constant
{capacitance (C)) times the rate of change
of voltage with respect to time. ldeal
capacitors exhibit the following
characteristics:
¢ When energized from a discharged
state with a step function {a switched bat-
tery), the current is at maximum while
the voltage is initially zero. As the
capacitor charges, the current exponen-
tially decays while the voltage exponen-
tially increases to its maximum value.

* When energized from a sinusoidal
source, the voltage across the capacitor
lags the current through the capacitor by
90°.

* Energy is stored in the capacitor's
dielectric.

* Capacitors do not dissipate power.

* [t is not possible to instantaneously
change the voltage across a capacitor.

Inductors are the dual of capacitors.
The voltage across an inductor is propor-
tional to the constant {inductance {L))
times the rate of change of current with
respect to time. ldeal inductors exhibit
the following characteristics:
¢ When energized with a step function
{a switched battery), the voltage is at
maximum while the current is at zero. As
the inductor builds up its magnetic field,
the current through the inductor ex-
ponentially increases and the voltage
across it exponentially decreases.

* When energized from a sinusoidal
source, the voltage across the inductor
leads the current through the inductor by
90°.

¢ Energy is stored in the inductor's
magnetic field.

¢ Inductors do not dissipate power.

¢ It is not possible to instantaneously
change the current through an inductor.

Inductive or capacitive loads (reactive
loads) are the nemesis of many power
amplifiers. Many amplifiers will oscillate
or even blow up with the capacitive
loads. An inductive load may trigger the
amplifier's protective circuits that will act
in consort with the output stage and
power supply and force the load further
into an unsafe operating condition.

The fundamental property of induc-
tance states that it is not possibie to in-
stantaneously change the current in an
inductor. Yet many of the protection cir-
cuits implemented in commercial designs
try to do just that. As a result, the load
resonates with the power-supply
capacitors while the output stage is
helpless to control the situation when the
protection circuit is activated.

Figure 5 illustrates the voltage/current
relationship of a resistive load and a pure

Continued on page 58
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other audio processor in the world. Don’t take our word for it. Call Barry
Detail in the music younever knewwas Honel today at (412) 85-MICRO to
there is suddently all around you... arrange for a 10 day in-station demo.
without any loss of modulation power.
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HITACHI

UT AUTO SETUP

EXACTLY WHERE

IT BELONGS.

“Not only does the SK-970 have complete auto setup,
but it's a genvine studio camera that's lightweight enough to

send into the field:’

The largest producer of live concert videos inthe U.S., VPS
requires lightweight, low-maintenance broadcast cameras it
can put on the road for long stretches.

Azimzadeh considers the SK-970 the only studio camera
with 2/3-inch mobility and EFP handling. So it can meet the
demands of often makeshift stadium facilities, while delivering
the broadcast images that are needed for larger-screen
multiple projection

Since each of the four SK-970s and two SK-97s in the

l. Jay Azimzadeh, President
Video-Pac Systems, Ltd.
Hollywood, CA

travelling package has complete self-contained auto setup,
a separate box isn't needed. And any potential problems
are confined to one head.

Although VPS earmarks two SK-97s and SK-970s for
studio use, the ability to use both wherever they are needed
is a welcome economy. Still, the greatest asset of the SK-97
and SK-970 is rockbottom reliability. To Azimzadeh, concerts
are just like live TV—no one can afford any slip-ups, or an
equipment failure.

www americanradiohistorv com
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“Since each SK-97 and SK-970 has its own on-hoard computer,

® ®
| can set everything up at the sume time Terry Wintyre, Remole Supervisor
® " F&F Productions, Inc.

uuioma“‘u"y. St. Petersburg, FL
As a mobile production facility covering sports and targe out- permanently stowed on one of their trucks. And with com-
door events for local and network TV, F&F needs broadcast plete computerized auto setup on-board each camera, the
quality on location. crew can set all of them up at the same time from parameters

They also need fast, independent setup. So they keep stored in memory without having to worry about drift or last
three handheld SK-97s and four compact studio SK-970s minute adjustments.

The SK-97 and SK-970 also perform
superbly under low-iight conditions. As are-
sult, notes Chief Engineer Dennis Lusk, both
can use very large lenses. And with real-time
registration compensation automatically
carrecting for any changes throughout the
travel of zoom lenses, the cameras are ideal
for the demands of sports coverage. Reso-
lution and colorimetry are also unsurpassed,
according to Bill McKechnie, another Remote
Supervisor. In fact, the SK-97 is often run
by F&F as a "hard” camera, in place of the
SK-970. Location recording is done on two
Hitachi HR-230 1-inch VTRs.

Most important, however, is the almost
complete interchangeability of both cameras.
Not only are they easy to work with, but they
are also easy to link up. And so similar elec-
tronically, a single set of spares can cover any
potential emergency.

“The SK-97 is a real mini-cam that can be completely integrated
into a total studiowide auto setup system.’ Bil Weber

Vice President for Engineering
WHYY Television

WHYY has extensive production facilities at Philadelphia, PA

Independence Mail and more studios on the draw-
ing board. To plan for this rapid growth, WHYY
sought a family of broadcast cameras that was as
flexibly integrated as it was advanced.

While evaluating computerized camera sys-
tems, Bill Weber and his staff found that the Hitachi
SK-110 studio unit and the portable SK-97 —with
the same basic complete auto setup—were so
perfectly matched in colorimetry and resolution
that pedestal and handheld work could be com-
bined without a hitch. And because the SK-97's
auto setup is also completely self-contained, both
cameras are as electronically independent as they
are geared toward common console control.

Staffers like Senior Video Engineer Bob Miller
consider the SK-97's auto setup easy-to-use. as

well as accurate and reliable. And the on-board lens and with Hitachi cameras at other sister stations in the Eastern
scene files give operators instant-ilter and color correction at Educational Network, joint productions can even be assured
each camera head, in addition to the console. So the staff of a common 1ook.

looks upon the Hitachi SK-97 as a studio camera that they For a demonstration of the SK-97 and SK-970 in your

can shoulder. studio, contact Hitachi Denshi America Ltd., Broadcast and

As facilities grow, WHYY's Weber knows that he will have Professional Division, 175 Crossways Park West, Woodbury,
the flexibility to configure and reconfigure SK-110s, SK-970s, NY 11797, (516) 921-7200, or (800) 645-7510. Canada:
and SK-97s to meet production requirements of most any Hitachi Denshi Ltd. (Canada), 65 Meiford Drive, Scar-
complexity without encountering technical snags. In fact. borough, Ontario M1B 2GB6: (416) 299-5300.

& HITACHI
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+1 OUTPUT CURRENT

+ +V OUTPUT VOLTAGE

e
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20 30 40

\CAPACITIVE LOADX, = 82
OR

INDUCTIVELOAD X, = 8Q

Figure 5. Load line for a resistive and pure reactive load.

Continued from page 54
reactive load.

Loudspeakers present the power
amplifier with a load that is a hybrid of R,
L and C. A loudspeaker's minimum im-
pedance is determined by the dc
resistance of the speaker’s voice coil, and
this determines the maximum peak cur-
rent into the speaker. Although there are
amplifiers on the market that can syn-
thesize negative output resistance, which
theoretically cancels the real dc
resistance of the loudspeaker’s voice coil,
the voice coil resistance is present and
still dissipates power. The amplifier's
negative output impedance cannot com-
pensate for the lost dissipation, but it can
correct drive aberrations. Figure 6 shows
a typical speaker impedance curve.

100

,r’/

31.6

(VENT RESONANCE

IMPEDANCE {N OHMS
2

DC RESISTANCE OF VOICE CoOIL

1L

SYSTEM RESONANCE

The impedance curve of a typical
loudspeaker mounted in a vented box
(see Figure 7) shows that the loudspeaker
and box combination form two closely
coupled resonant circuits. Fortunately,
the minimum impedance is limited by
the dc resistance of the speaker’s voice
coil, and when going through resonance,
the overall impedance increases.
Nonetheless, the real speaker’s load is far
more difficult to drive than a pure
resistive load. Loudspeakers store
mechanical energy as well as electrical
energy, and when pushed to the limits,
the load becomes non-linear. Actual
measurements show that a loudspeaker
load angle (phase shift between voltage
and current) can vary by as much as 60°.

Mathematical analysis shows that, for a

RISE AT HIGH FREQUENCIES
IS CAUSED BY
VOICE COIL INDUCTANCE

\\

BUMPS GENERALLY CAUSED BY

COMPLIANCE ANDIOR CONE BREAKUP

10 100 1k

10k 100k

FREQUENCY IN Hz

Figure 6. Typical impedance curve for a speaker mounted in a vented enclosure.

MECHANICAL
ELEC. PART PART OF DIAPHRAGM BOX VENT VENT
OF SPEAKER LOUDSPEAKER RADIATION RADIATION

Figure 7. Equivalent electromechanical acoustical circuit for a loudspeaker in a vented box.
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load of 60°, the current flowing in both
the amplifier and the load is at one-half
the peak value when the amplifier's out-
put voltage is at zero. When the output is
at 0V, then there is one-half the total sup-
ply voltage across the output transistors.
The amplifier's output transistors see
combinations of Y21 , and Epk or 2E ok and

lpk simultaneously.

Designing the output stage to handle a
60° reactive load without the encroach-
ment of protection circuits is at least a
minimum requirement for proper ampli-
fier design. Because speakers seldom
meet their nominal spec sheet im-
pedance specifications, it is best to con-
sider the speaker’s dc resistance as the
minimum value.

Prudent design would call for an
amplifier design centered on a nominal
412 rating for unabated protection circuit
operation. This does not imply that the
power supply needs to supply steady-
state 40 operational power. Nor does it
imply that the heat sink be designed for
4Q operation under worst-case reactive
dissipation conditions.

If we assume that the power supply is
well regulated, an interesting fact sur-
faces. If the output stage is designed to
handle a 60° load at one impe-
dance—say, 40—then the output stage
will automatically handle a 90° reactive
load at an impedance twice as high, such
as 8Q). However, this does not imply that
the long-term dissipation of the amplifier
needs to handle the excessive heat
generated by a 90° load. An 8{2 90° load
will generate about 56% more heat than
does the worst-case 442 dissipation condi-
tion into a resistive load. In any event,
the power amplifier's protection circuits
should not encroach upon the loud-
speaker load line.

The output stage
Once the load requirements have been
quantified, a study of how the output
stage functions is in order. Let's first in-
vestigate the simple resistive load condi-

tion. Figure 8 shows a simplified
o +Vee
POSITIVE SWING HALF
01
Re ELoan
PaN
NS
RE
HLC)AD 1
02
) |
4 - Vee

NEGATIVE SWING HALF

Figure 8. Simplified bipolar complementary
oulput stage.

2-transistor complementary output stage
driving a resistive load. Figure 9 shows
the load voltage superimposed on the
steady-state power-supply voltage.
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NEW!
Dual Channel/Stereo Audlo DA
InA Sln‘gle Module!

‘Our World Of Audio DAs Is Growing...

-

¢ 1 Input, 6 Outputs Per Channel

¢ Designed For 150 or 600 Ohm Sysiems
® +27 dBm Output Capability

® 0.05% (or Less) Distortion

¢ Front Panel LED’s Indicate Overlcads

» DF-609 Rack Frame Accommodates 10 Modules,

A Total Of 120 Outputs

THE D-525 JOINS OUR FAMILY
OF COMPATIBLE MODULES:

e D-523 — Maximum Headroom D.A., Wide
Dynamic Range

AMNNVW AMmMer

e D-524 — Mic/Line Amplifier, Adjusts and
Standardizes Incoming Signal Levels
¢ D-526 — 8 Output Single Channel D.A.

* D-522 — D.A., Designed For Wide Band SMPTE
Time Code Application
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Exclusive, triple patented dynamic
cap and coil analyzing . . . guaranteed
to pinpoint your problem every time

or your money back

with the all new LC75 “Z METER 2”
Capacitor Inductor Analyzer
Patented $995

The “Z METER?” is the only LC tester that enables you to test all
capacitors and coils dynamically — plus, it’s now faster, more
accurate, and checks Equivalent Series Resistance (ESR) plus
small wire high resistance coils.

Eliminate expensive part substitution and time-consuming shotgun-
ning with patented tests that give you results you can trust every time.
Test capacitor value, leakage, dielectric absorption, and ESR dynamically;
with up to 600 volts applied for guaranteed 100% reliable results — it’s
exclusive — it's triple patented.

Save time and money with the only 100% reliable, in- or out-of-circuit
inductor tester available. Dynamically test inductors for value, shorts, and
opens, automatically under “dynamic” circuit conditions.

Reduce costly parts inventory with patented tests you can trust. No
more need to stock a large inventory of caps and coils. The “Z METER”
eliminates time-consuming and expensive parts substituting with 100%
reliable LC analyzing.

Turn chaos into casb by quickly locating transmission line distance to
opens and shorts to within feet, in any transmission line or cable.

Test troublesome SCRs & TRIACs easily and automatically without
investing in an expensive second tester. The patented “Z METER 2” even
tests SCRs, TRIACs, and High-Voltage Diodes dynamically with up to 600
volts applied by adding the new SCR250 SCR and TRIAC Test Accessory
for only $148 or FREE OF CHARGE on Kick Off promotion.

To try the world’s only Dynamic LC Tester for yourself, CALL TODAY,
WATS Free, 1-800-843-3338, for a FREE 15 day Self Demo.

Call Today Wats Free 1-500-843-3338
] SENCORE

] 3200 Sencore Drive
Sioux Falls, SD 57107 innovatively designed
605-339-0100 In SD Only with your time in mind.
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PEAK LOAD VOLTAGE IS kVce
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Figure 8. Load voltage and power-supply
relationships.

It can be shown mathematically that
class B efficiency is not a linear function
of output power. In a class B amplifier,
maximum dissipation occurs at 40.5% of
full output power. Figure 10 shows the
relationship of the output current, the
load voltage, the voitage across the tran-
sistors and the power pulses that have a
frequency double that of the output
voltage frequency.

+Vee

LOAD

VOLTAGE - ) -
- Vee |

POSITIVE

+Vee CURRENT
e R, i -~ PULSES
CURRENT 9 _yee NEGATIVE
L = CURRENT
R, PULSES

L

|
s COLLECTOR-TO-E

VOLTAGE OF POSI
HALF TRANSISTO!

Po AVERAGE POWER
DISSIPATION IS TH!
AREA UNDER THE
0 ‘_ _POWER PULSES.

Figure 10. Time relationship of output stage
current, voltage and dissipation.

+Vee2

—o + Vel

SERIES:CONNECTED
CLASS G OUTPUT STAGE

—0 - Veel

- Vee2
Figure 11. Typicali class G circuit design.

Two classes of amplifiers have been
deveioped to reduce the output stage
dissipation. The class G amplifier (see
Figure 11) makes use of a series-
connected output stage with diode
switching to two different power-supply
levels, The second type of amplifier,
class H (shown in Figure 12), simply uses
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Our customers told us finding an audio
distribution amplifier to match the
excellence of our video was tough

...SO0 we built one.

Here is our solution - the new ADA 860
with a 100 dB S/N ratio to rival anything
in the industry. Now you get Leitch
quality inaudio. You can select top per-
forming video and an outstanding audio
distribution amplifier from one reliable
source.

The new ADA 860 works hard but you'd
never know it. The low distortion level
makes it virtually transparent. This six
outputaudio distributionamplifierisde-
signed to meet the most exacting re-
quirements. Modulardesign permits the

Lettch Videw Limited

10 Dvas Road Dun Mills, Ontares

Cuncls M3B V5
(416) 445-9640

! i ==

kind of flexibility you need to customize
your system. The input is over-voltage
protected Maximum output level is
+24 dBm. Gain range is -6 to +24dB.

What you've come to expect from
Leitch in video, now look for in audio...
because the name Leitch has always
meant quality.

For more information on the new
Leitch ADA 860, just circle the handy
reply card or contact:

e e
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Lesteh Video of Arversca, Inc
825k Greenbrar Circle
Chesapeaks, VA 23320
(804) 4247920

Lettch Video of Anverrca, Inc

12520 Lonai Rica Drive IO Bav 1985
Grass Valley, A 95945

916) 273-7544
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SWITCH POWER SUPPLY METHOD

Figure 12. Typical class H circuit design.

switched power supplies and a more con-
ventionat output stage approach.

These designs realize an approximate
4:1 reduction in maximum worst-case
dissipation and a reduction in power
transformer size. At full power, the two
classes can be a few percentage points
more efficient than class B. However, ac-
tual circuit implementation may limit the
full power dissipation to a value close to
the class B type because of the added
saturation losses of the additional series
transistors. (See Figure {3.)

Now that you know how the output
stage behaves with resistive loads, let’s
investigate the more general case of

z Pt ~—~ — _ .o— CONVENTIONAL CLASS B
2 5 _~” REDUCED DISSIPATION S~
IS -~
@ 0 ,
9 /
(=] ‘; /
53 -— DEPENDS ON
g8 K, ACTUAL CIRCUIT
> E : DESIGN
52 /
x = f
w5
x| ;
: g -
& HIGHER EFFICIENCY CLASS G OR H

NORMALIZED POWER OUTPUT TO

MAXIMUM POWER OUTPUT

POWER OUTPUT
POWER OUTPUT MAX

Figure 13. Class B dissipation as a function of power oultput (classes G and H also shown).

reactive loads. Because the voltage/cur-
rent relationships are displaced in time
(that is, a phase shift) the relationships
change somewhat from the resistive
case. The worst-case dissipation occurs
for a 90° reactive load case and can
result in a 214% increase in output stage
dissipation. Here, the worst-case dissipa-
tion increases from 40.5% output power
to 127.32% output power (Figure 14).

Safe operating area (SOA)
Power transistor SOA is the single most
important parameter in solid-state
amplifier output stage design. Fortunate-
ly, advances in diffusion technology,

masking and device geometry have

enhanced today’s power-control
technology.
A bipolar transistor exhibits two

regions of operation. The first region is
known as the dissipation region. Here
the voltage-current product remains un-
changed over any combination of
voltage (V) and current (I). Gradually, as
the collector-to-emitter voltages in-
crease, the electric field through the base
region causes hot spots to form, and the
carriers actually punch a hole by melting
the silicon. The result: a dead {shorted)
transistor. If Murphy’s Law comes into
play, the dead device will blow all the

COMREX EXTENDER—$495!

Finally there’s a frequency extender that's really affordable. And, it's a Comrex.
Frequency extension is a way to send broadcast-quality program over a
standard te eEhone line, It's an encode/decode system that restores the lower

frequencies t

at the phone can't handle.

We've been building these systems for years, but a lot of people who should
have been using them simply couldn't afford them. That's why we developed
the Basic extender, Each component (encoder and decoder) sells for $495, so
your complete system is less than $1,000.

The Comrex Basic may not offer some of the “extras” available on our other
models. What it does offer is a distinct improvement in program quality sent

over telephone lines.

Call Comrex for a demo tape, at 1-800-
237-1776. Or write Comrex Corporation,
65 Nonset Path, Acton, MA 01720.

Tel. (617) 263-1800. TWX 710-347-1049.
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“Our purpose is to
keep you on the air.

Our extensive inventory of broadcast tubes, RF
transistors and related components ensures delivery
of the product to you on time—even if I have to run
the package to the airport myself. Last year our

Nector Munoz, = - -
Distribution Services company made over 7500 overnight deliveries, so

Manager we take emergencies seriously!”’

A

$30 Miilion Inventory—
989 Same Day Shipment

Yechnical knowledge to PRODUCTS: Cathode Ray Tubes = Diodes » Klystrons = Monitor Tubes®

help you save time and Plumbicon® Tubes » Receiving Tubes » RF Ceramic Capacitars = RF Transistors »

money by choosing the Saticons = Solid State Replacements = Transmitter/Power Tubes = Tube

right component. Sockets » Accessories» TV Linear Devices ®» Vacuum Capacitors = Vidicons ®
Vistacons

MANUFACTURERS: Acrian = Amperex® Cetron = EEV » Eimac » GE » Hitachi»
1TT= Jennings » Machlett» National» Philips» RCA= Raytheon = Thomson
CSF= Varian = Westinghouse

8-00-323-17 7 o Circle (40) on Reply Card
Richardson Electronics, Ltd.

Broadcast Division— Calvert Electronics, Inc

Convenlent Sales Offices: Franklin Park, IL » Woadland Hills, CA» Belmont, CA® Dallas, TX»
Norwell, MA » Rockville Centre, NY® East Rutherford, NJ = Winter Park, FL » Brampton, Ontario,
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Figure 14. Voltage-current relationships for a
90° capacitive load. Note that the absolute
worst-case dissipation occurs when the full
power-supply voltage and the maximum out-
put current occur simultaneously.

others in the amplifier, cause the
amplifier's protection relay to arc-over
and burn the contacts closed, then roast
the speaker.

The second region is known as the
secondary breakdown (I,,) region. Here
the power transistor dissipation varies in
a non-linear inverse relationship with the

COLLECTOR CURRENT - A

le

ot

i

S=SE5 8 ______j =

V_, - COLLECTOR TO EMITTER VOLTAGE - V v

ce

Figure 15. Manufacturer’s data sheet of SOA.

applied collector-to-emitter voltages
when the transistor is forward-biased.
The |, point on the power transistor's
SOA chart is the inflection point at which
the secondary breakdown phenomenon

ceo MAX

occurs. Figure 15 shows a power tran-
sistor's SOA.

To get the manufacturer's information
into some type of useful format, a family
of curves at various operating
temperatures needs to be developed and
plotted on a linear graph. This replotting

(ﬁ

(@) ;. ) TC-4 DIGITAL DELAY

® 6.8 SECOND DELAY
® 15 KHz BANDWIDTH
® 85 db DYNAMIC RANGE
o ACTIVE, BALANCED INPUTS & OQUTPUTS
® ADJUSTABLE REBUILD RATE AFTER MEMORY DUMP
® FULLY REMOTEABLE
® MONOQ OR STEREO

~

A great value at

$1,645

MONO

For more information or name
of distributor near you, call:

800-423-1082

1000 S Bertelsen Road, Suite 4
Eugene, OR 97402

(@) “dizeat
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Microprocessor
control, amor-
phous metal
core heads,

and superior
performance . ..
technology
that’s typically
AEG.

Chances are that the
M-21 Professional
Audio Tape Recorder
from AEG will outper-
form whatever 2-Track
you're currently using
or considering for
future purchase. No
other machine is built
to such exacting stand-
ards, no other machine
handles tape as gently
yet rapidly, and no
other machine is
presently available with
Amorphous Metal
Butterfly Core Heads.
{Ours are standard
equipment; ask about
our exclusive head
warranty.)

The M-21 is micro-
processor controlled
and user-program-
mable for any 2 of 4
speeds. It is a totally

self-contained package
with no external power
supplies or cabling,
and access to all
components for main-
tenance and alignment
is quick and easy. The
performance specifica-
tions are unexcelled.

It's only natural that
the M-21 should be
such a fine machine.
After all. we invented
the modern tape
recorder over 50 years
ago. To arrange for a
free demonstration at
your facility, or for
information on any of
our other high tech-
nology products,
please give us a call.
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In Canada:

AEG BAYLY INC.

167 Hunt Street

Ajax, Ontario L1S 1P6
(416) 683-8200

In US.A:

AEG Corporation
Route 22 — Orr Drive
P.O. Box 3800
Somerville, NJ
08876-1269

(201) 722-9800

AEG
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Figure 16. Temperature derating of silicon power transistors plotted on a linear scale.

gives a clear picture of what the data
sheet indicates as compared to what hap-
pens in actual operation. It also clearly
shows that the I, point moves up in
voltage with mcreasmg temperature.
Figure 16 shows the temperature
derating phenomena.

When these analytical tools are applied
and the commercial designs are
evaluated, two facts become evident.
Products that are not as reliable as hoped
for stand out, and there are a few prod-
ucts that should fail but do not. This can
be traced to the conservative ratings of

some semiconductor companies.

With improvements in today's fabrica-
tion processes, output device SOA is
primarily a function of the size of silicon
inside the package. Package type, of
course, determines the ultimate dissipa-
tion because of thermal saturation with a
temperature rise. A good TO-3 or a
2-screw-mounted plastic package will
dissipate approximately 350W to 375W if
properly mounted. Figure 17 demon-
strates the relationships between case
size and power dissipation.

Circuit design
There are probably almost as many cir-
cuit topologies for power amplification
design as there are companies producing
them. The most popular types of output
stage designs fall into one or more of the

400
300

2001

T0 - 3 TRANSISTOR DISSIPATION

25k 30k 35k 40k 45k

D, SIZE IN SQUARE MILS

Figure 17. Relationship between case (die}
size and transistor dissipation.

Talk Shows
Aren’t Tough
Anymore !

1
Cleanest. Fastest
Catch-up Ever.

Automatically builds up delay
quickly and inaudibly. Uses
exclusive Eventide patented

technology for catch-up quality
Ilght-years ahead of earlier
designs.

Stereo operati
bandwidth and 1

»3»SRAFE €¢

New Eventide BD980

5
It's A St i
Broadcast Delay e Crhrooy

Compressor, Too.

Instantly shortens (or length- Just push the

ens) audio spots up to ten ZERO button an
Takes The seconds. Better stereo/mono
Hassles Out Of phase compatibility than Delay inaudibl

megabuck single purpose time down” t0 zero.

compressors. Works with ANY

cart or tape machine — varia-
ble speed NOT required.

Talk Show Production
. Sounds Better, Too

Available Now! See how
easy talk shows can be —
Call your Eventide dealer to
arrange for a demo.

Or call Eventide direct at

Forget

8
As A Production Tool . . .
BD980’s Manual mode lets
you set delay in one millisec-
ond steps, from zero to 10

2
BD980 Comes Fully
Loaded.

delay are standard. And
BD9BO is priced to be a
great value.

&
when It's Time To
Get OUT Of Delay . .

the show. It's that simple.

ing or monitoring hassles?

3
Stereo Audio So CIeD

You'll want to keep the BD980
in-line at all times. BD980 fea-
tures 16 bit linear PCM design
and 50kHz digital sampling
rate.

on, 20kHz.
0 seconds of

4, 6, 8, or 10 Seconds
Of Stereo Delay.

All of BD980's automatic
modes can be set to give you
4, 6, 8 or 10 seconds of on-air

stereo delay.

4
Switch To A Helicopter
Traffic Report ...

Or other “live cued” event,
with no timing or monitoring
hassles. Just push the WAIT &
EXIT button. The Eventide
BD980 makes the “impos-
sible” switch easy!

RAMP TO
d go on with

“catches-
rantic switch-

'em!

9
Large Alphanumeric
Display.

Shows amount of delay,
"safe” reading and operating
mode at a glance. BDS80
operating functions are fully

/

1(800) 446-7878. seconds. Ideal for vocal dou- remoteable and plug-compati-
E t d bling, echo, and other effects. ble with our BD955.
e next step Eventide Inc. » One Alsan Way ¢ Little Ferry, New Jersey 07643 « (201) 641-1200
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PAT THATCHER,
‘ 1 ARC INTERNATIONAL,
'S ! JACKSONVILLE, FLORIDA

gy

£ 4 ﬁ'\‘ .
Before Pat Thatcher chose the Sharp XC-Al to ora 21-day hike

rough the Himalayas, he tried out cameras from five of our competitors.
He simply didn’t know our reputation. And it wasn’t until none of the
other cameras measured up that he was willing to give us a try.
. B Pat was amazed by the quality
| of the Sharp video. And impressed
by its performance in low light.
THE But what really sold him on the
XC-Al | Sharp was the way it’s built. He
C found it not only more comfortable
o) to carry, but virtually rainproof and
_ = _____ | immune to radio frequency interfer-
ence. And with die-cast construction—and crack-resistant glass epoxy circuit
boards arranged vertically—he knew it would be able to withstand 21 days of
banging, jostling, and occasionally, dropping.
Of course, that’s exactly what we had in SHARR
mind when we built the XC-Al. Because a broken FROM SHARP MINDS
camera won't give you a very good picture. COME SHARP PRODUCTS™

For more intormation call (201) 329-8731. Write Sharp Electronics Corp., Professional Products Division,
Sharp Plaza. Mahwah. NJ 07430. Or visit your local Sharp dealer. © 1986 Sharp Electronics Corp.
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Figure 18. Power-supply ground-referenced
conventional, parallei-connected and unity
gain output stage.

following categories:

* unity voltage follower output stages,
such as full complementary/sym-
metrical or quasi-complementary
designs;

* output stages with voltage gain that
perform the requisite small-to-large
signal level shifting;

¢ conventional design chassis ground-
referenced power-supply output
stages;

¢ floating bridge output stages with no
chassis ground reference; and

* grounded bridge output stages with a
chassis ground reference (this ap-
proach necessitates floating power
supplies).

With each of the five categories, the
circuit can be implemented with series-
connected output devices, parallel-
connected output devices, or any com-
bination of series/parallel configura-
tions. Usually the more esoteric ap-
proaches are used in order to design
around some inherent component limita-
tion, either real or self-imposed. (See
Figures 18 through 23.)

In some specialized cases, the conven-
tional approach simply will not work. A
high-voltage amplifier is a good case in
point because the breakdown voltage
limitations of most devices necessitate
some type of series-connected output
stage. To meet the power dissipation re-
quirements as predicted by the load, the
output stage may also need a
series/parallel configuration.

Most power amplifiers today consist of
three basic stages of amplification. The
input stage is usually a differential
amplifier. The intermediate stage level
shifts and amplifies the input stage
signal. Unless the input stage has a cur-
rent mirror and is well buffered, the
preponderance of the amplifier’s gain is
provided by the intermediate stage if the
topology is a totally discrete design.
Designs with IC front ends have voltage

68 Broadcast Engineering August 1986
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Figure 19, Power-supply ground-referenced
series-/parallel-connected output stage with

unity gain.
l —o + Vece

I

—iC
— R,

o - Vee

Figure 20. Power-supply ground-referenced
output stage with gain.

gains of 10,000 or more. Usually the in-
termediate stage has a gain from 50 to
5,000. Last is the output stage, which
may or may not have gain. Output stages
with gain are generally limited to a value
of less than 20 (26dB).

Input stage
Today, almost all input stages are
bipolar or FET differential amplifiers.
This is true whether the circuit design
uses all discrete devices or has an IC
front end. The popular 5532 IC has an
NPN bipolar FET input stage, while the

www.americanradiohistorv.com
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Figure 21. Power-supply ground-referenced
with high-efficiency class G output stage with
unity gain.

TI072 uses an FET input stage. Many
times discrete designs use cascode-
connected bipolar or FET differential
amplifiers. A cascode-connected (see
Figure 24) input stage is superior in per-
formance to the standard differential
amplifier (shown in Figure 25) in some

areas. The cascode-connected input

stage:

¢ provides better high-frequency
response;

¢ raises the high-frequency input im-
pedance because the cascode con-
nection eliminates the input tran-
sistor Miller effect caused by the
collector-to-base capacitance (C_);

and
¢ gives superior power-supply rejec-
I+ Vee
Rl.
I— Vee

Figure 22. Floating bridge output stage with
unity gain.

Continued on page 72
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THE NEW BOSCH DA’S
ONLY COMPETITIO
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Only astraight piece of clean wire is as transparent asthe
new Bosch 350 Series DA. The 350 series hassuperior
specifications, surpassing any other product in the market.
The new rack frame RF-350, with its integrated power bus
concept, allows total flexibility.

The Bosch 350 Series is designed to meet not only today’s
needs, but tomorrow’s.

Specifications:

Audio DA

S/N>98dbat0dBm

Qutpurs: 6 balanced or 12 unhalanced or combinations
LED meteringin the {ront panel

@ BOSCH
Band width 3¢ MHz with full slew rate*

Clamped differential input

Cable equalization up 10 30 MHz (option)

Robert Bosch Corporation
Video Equipment Division

- 2300 South 2300 West, Salt Lake City, Utah 84119
*Slew rate = 66\ /micro sec. Mailing Address:

{The amplifier veproduces undistorted full P.0. Box 31816

voltage signal (.7Vpp) at 30 MHz.) Salt Lake City, Utah 84130-0816
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Videocassette

-
Scotch With
Color Plus %ug‘tng -
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One Tape for a True Picture.
When you have one chance to get a story, you can't take any chances with your tape. So the
tape you take is the 3M 12" Broadcast Videocassette. With our exclusive Anti-Stat™ System—to
reduce its static charge and help prevent the dust buildup that causes dropouts. To give you
broadcast quality in a 12" format—the true test of a true picture.

© 1986 IM Co.
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CHANCE TO GET
A STORY,
TAPE IS TRUE.

One Tape Stands True.
When you have one chance to get a story, we aim to be the one name you take with you. Just
as we've been since we invented videotape 30 years ago.

That's why we stand by you—with the largest support force in the field. n

And we stand behind you-with some of the most advanced research in SCOtCh

the industry. All to keep our standing as—number one in the world of the pro. N T Twl S aF s X
NUMBER ONE IN THE WORLD OF THE PRO
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Continued from page 68

tion rates for the amplifier because
the first stage output impedance is
determined only by the collector
load resistance. Looking down into
the collector of the cascode tran-
sistor, you would find that the output
impedance can easily approach

100MQ.

1

|
*‘i% e

i

Figure 23, Floating power supply, ground-

referenced bridge with unity gain.

Figure 24. Cascode bipolar differential

amplifier.

Figure 25. Standard bipolar differential

amplifier.

Because of the high output impedance,
input differential
amplifiers are excellent voltage-to-

cascode-connected

current converters,

If the circuit topology takes advantage
of the differential input stage, the power
amplifier's power-supply rejection ratio
can easily exceed 120dB. With more
than 120dB of power-supply rejection
ratio, the power-supply impedance and
filter capacitor size become less of an
issue when it comes to crosstalk and bass

punch.
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Some circuit designs have a poor
power-supply rejection ratio, so adding a
large amount of filter capacity can make
an audible difference. The added
capacitance reduces the power-supply
impedance, reducing the power-supply-
generated noise, which can leak into the
amplifier's output circuits. This type of
problem is especially evident in stereo
operation.

Intermediate stage

The intermediate stage circuits, used to
drive the output stage, can be classified
as symmetrical or asymmetrical. In a
symmetrical scheme, both the positive
and negative signal swings are driven
equally. This ensures that the interele-
ment capacities of the output stage and
frequency compensation networks do
not unbalance the signal, causing second
harmonic distortion. When the output
stage has equal drive, the large-signal
frequency response of the positive and
negative halves should also be equal. For
this reason, the amplifier should exhibit
a symmetrical slew rate. Surprisingly,
however, amplifiers with symmetrical
slew rates are among the minority.

An asymmetrical drive scheme is one
in which the positive and negative half
pull-up and pull-down are not equal. Ac-
tive current source loads and boot-
strapped resistive collector loads, unless
carefully designed, will not deliver the
same low-distortion performance as a
symmetrical drive scheme. This is
especially true at high frequencies.
There are some 0.002% THD amplifiers
on the market using asymmetrical drive,
However, the amplifiers achieve the low
distortion with more negative feedback
than would be used with a symmetrical
drive approach.

Slew symmetry, high-frequency stabili-
ty and overload recovery are the per-
formance characteristics that are the
most visible artifacts of an asymmetrical
drive scheme. These factors are especial-
ly noticeable when the amplifier is
driven into its non-linear region,

When an amplifier is driven into clip-
ping, the small signal analysis flies out
the window and the other phenomena
control the amplifier's performance. The
differences between asymmetrical and
symmetrical drive become especially ap-
parent during overdrive conditions. In
light of this, it is not valid to evaluate cir-
cuit performance solely on linear steady-
state conditions. Figures 26 through 29
show four basic approaches often used
for the intermediate stage design.

Output stage

Whether symmetrical or asymmetrica!
in design, the output stage voltage and
current drive use discrete devices. These
devices provide voltage amplification
and the necessary level shifting to pro-
vide the full load signal! swing needed
with unity gain output stages such as
emitter follower (bipolar} or source

wwWw americanradiohistorv com

follower (MOSFET) circuits.

In many designs, most of the total
amplifier distortion is not produced by
the output stage, but by the drive stage.
A well-designed drive stage will measure
less than 0.05% THD with no feedback
applied. Depending on the beta linearity,
transconductance and circuit design, it is
possible to get the output stage distortion
down to the 0.05% level. Again, this
0.05% THD value is obtained before the
feedback loop is closed around the
amplifier.

Maintenance
To ensure long, healthy, high-power
amplifier life, you will need to perform
some periodic maintenance. If the units
are fan-cooled, filters will need to be
cleaned. After several thousand hours of

Vee

+
TO
O/P STAGE

|H+

- Vee

Figure 26. IC front end with discrete level
shift, symmetrical drive.

o + Voo
10
OP STAGE
b e
< o BOOTSTRAP
; e __—;E:;ACITOR
<
o - Voo

Figure 27. Asymmetrical discrete design us-
ing a bootstrapped collector load on in-
termediate (voltage gain} stage.

e 0 + VcC
’_J TO O/IP STAGE
% < — Vee

Figure 28. Asymmetrical discrete design us-
ing a current source for second stage load.
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WHEN IT'S TIME TO INVEST in routing switchers or distribution amplificrs, ®
look no further than Videotek. Qur terminal equipment line, diverse enough to
satisty vour specific needs, offers the built-in Performance vou demand, and
the field-proven Reliability and Delivery-in-Days you expect from Videotek . ..

all at a price that will make you relax. VIDEOTEK |«
Everything considered, your choice is easy. PROGRESS BY DESIGN

243 Shoenuker Romd. Pottstown, PA 1946+, {213) 327-2292 TWYX 710-653-0125. 9623 North 215t Drive, Phoenix, AZ 85021, (60239977523, TWX 910-951-0621
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operation, the fans will have to be re-
placed because the bearings will fail.

More insidious, however, are failures
that occur after several years of opera-
tion. Experience with many hundreds of
amplifiers indicates that the dominant
cause of failure is a dramatic increase in
thermal resistance between the output
transistor and its heat sink. In the typical
situation, there are two mechanisms
causing the output transistors to fail after
a period of time.

The first, and most obvious, is the
gradual loosening of the mounting
screws, These screws clamp the output
transistor to the heat sink. The heat
sink’s continuous expansion and contrac-
tion during thermal cycles causes many
fasteners to loosen.

The second cause of amplifier failure is
the eventual evaporation of the silicon
oil used in the zinc oxide/silicon grease

L ; o+ Yoo
>
TO O/P STAGE
—Ves

Figure 29. Symmetrical discrete design also
known as Wilson current mirror.

thermal joint compound. After repeated
thermal cycles, the silicon oil is squeezed

out of the compound and evaporates.
This results in a poor thermal joint and,
possibly, a loose transistor. This poor
thermal contact will cause the transistor
to run much hotter, even to the point of
destruction.

The solution to these two types of
problems is simple. Simply check the
mounting screws and joint compound
every two or three years. Tighten the
screws and replace the joint compound
as needed and you may avoid
catastrophic amplifier failure,

As you can see, there are a number of
important elements involved in the
design of a power amplifier. Although
you may not want to investigate the in-
ternal design for each amplifier you pur-
chase, being aware of what elements
comprise a good speaker power
amplifier can help you choose the best
unit for your particular application.

Some amplifiers use an output tran-
sistor called a MOSFET (metal oxide
silicon field effect transistor). MOSFET
indicates a fundamental difference
from bipolar in the operation of the
deuvices.

Field effect transistors operate by
modulating electron flow from the
source lo drain. This is accomplished
by mahing thousands of small paths
through which the electrons must
migrate. Each path has a gate conduc-
tor positioned close to, but insulated
by, a metal oxide layer. Electron flow
through each path is controlled by the
electrostatic field from the gate elec-
trode, which leads to the name field ef-
fect. Because the gate is insulated, and
needs no current lo drive it, it takes on-
ly voltage.

Klaus is arector of engineering for the Ba&ﬁ
Hafter Company, Pensauken, NJ.

By Harry Klaus

The field effect transistor responds
rapidly to changes in gate voltage, as
compared to the time necessary to turn
on a bipolar device. This is also true
when the drive is removed. There is no
such thing as stored charge in an FET.

Input parameters

The bipolar transistor is a current-
driven device. A current must be ap-
plied between the base and emitter ter-
minals to produce a larger current
flow in the collector. The MOSFET is
fundamentally different. A voltage ap-
plied between its gate and source ter-
minals will produce a current flow in
the drain.

Only a small amount of current
flows in the MOSFET gate for a
specified level of drain current
Therefore, the rated input impedance
of the MOSFET is much higher than for

MOSFET technology

MOSFET has an input capacitance that
must be charged and discharged if the
drain current is to be changed. To fur-
ther complicate matters, during the
transition from the turned-off state to
the turned-on state, the effective input
capacitance changes noticeably.

The base-to-emitter voltage required
to turn on a bipolar device is about
0.7V. However, depending on the type
of MOSFET used, it may require from
1V to more than 10V between the gate
and source to turn on this device.
When using the common-source out-
put configuration, the driver stages can
use either the same voltage as the out-
put stage or a higher voltage from a
separate supply. Using the same sup-
ply voltage as the output stage lowers
the efficiency, resulting in more heat
dissipation. However, building a
separate higher voltage supply for the

MOSFET.

| Cross-sectional structure of a vertical-type

dilhe - a bipolar device. However, the driver stage increases the circuitry cost
CHANNEL SOURCE CHANNEL Ty CHANNEL
i o - DRAIN
| TR AP
- GATE 'ﬁ GATE
- B |
) 7
“ 3 l= e - X T = " |
Nt ) = _ N+
N
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N+ P+
1 DRAIN SUBSTRATE

Cross-sectional structure of a lateral-type
MOSFET.

Continued on page 78
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Without the expensive side effect.

If you want highly cost-effective,
extremely versatile digital sound pro-
cessing, you may not need anything
more than the new SPX90 Digital Multi-

Effect Processor, Or want anything less.

Built into its rack-mountable chassis are 30 preset
effects specifically designed to suit a wide range of studio
and live performance applications.

All the preset effects have up to nine user-prograni-
mable parameters. So you can further individualize them
for your particular need and store them in any of the 60
on-board RAMs for instant recall using the front panel
keys, optional remote control or footswitch.

The SPX90 offers MIDI-compatibility including
the ability to make program changes during live per-
formance via MIDI. Some effects can even be actuated

# by a change in input level during
performance.

So whether youre a studio
or sound reinforcement engineet,
keyboard plaver, guitar player,

hass player, even home recording enthusiast, the SPX90
can add incredible creativity to your music. At a very
credible price.

See vour Yamaha Professional Products dealer. Or write: Yamaha Internation: l\.urpul’ wion,
Profession: H’mduusl)nls on. 1’0. Box 6600, Buena Park, CA 90622, In Canada: Yama
s K i S rh. Ont. M1S 3R1

€ YAMAHA
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elax! We didn't via our technical support and reduce down-time. You
meddle with a great hotline. can get kits and parts from
format. But now that Our spare parts opera- 14 regional warehouses
Ampex is delivering Beta- tion makes sure you get the designed as a worldwide net-
cam,™ you get a lot of things right parts for your needs, work, close to you wherever
that make this great format and will advise you of any you are.
even better, and your job alot  upgrades available. And if you need help in
easier. Besides parts and fast the training department,
Our field service people service, Ampex offers classes are taught by ex-
will solve your problems fast  pre-packaged repair kits. perienced Ampex instructors
wherever you are in the These simplify maintenance, at reasonable rates.
world. Reach us in the U.S. insure peak performance, It also is comforting to

Ampex gives you

>

e
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know that when one of those
real tough problems that crop
up now and then comes
along, you can reach right
into the heart of Ampex and
talk to our product
specialists and product
managers.

So look into our line of
CCD and tube-type cam-
corders, portable recorders/
players, and studio editing

cal effects, “C” format
recorders, and a full line of
production switchers.

VTRs. Because now you've
got the best of both worlds—
a reliable format that makes
quality pictures, and a sup-
plier who has a reputation for
customer service and prod-
uct support second-to-none.
And while you're looking,
you’ll want to check on our
complete line of NEWS-ori-
ented products, like graphics
systems, editors, ADO opti-

Atlanta {104] 391-7112 Chicago (312] 593-6000
Mallas (214) 960-1162 Los Angeles (818 365-8627
New Jersey (201) 823-960%) (In New York [212] 937-8633)
San Francisco (415) 367-2296
Washington, DC. |301) 530-8800
Canada (416) 821-8840

ANVIPEX

i

.more Betacam.

Ampex Corporation 1986

Corporation
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Continued from page 74 o PRODUCES
and complexity. The common-source CURRENT
arrangement for the output stage CURRENT IN BASE IN COLLECTOR
eliminates the efficiency disadvantage,
but at the cost of circuit complexity.
Because MOSFETs have a high
power bandwidth figure, they have a
greater tendency to oscillate. Care
must be taken in the interface between
the drive circuitry and the MOSFET's
gates. Of the two basic types of CURRENT SOURCE\£
MOSFETs, the vertical type seems to be C
more prone to self-destruction than the BIPOLAR TRANSISTOR
lateral type, if allowed to oscillate. The
gate-to-source voltage must be limited Block diagram of a bipolar output device,
or the device will be destroyed. which is current-driven.

I L

PRODUCES

CURRENT
VOLTAGE AT GATE IN DRAIN

/

e

TLR 680

The TCR 680 SMPTE Time Code Reader/inserter

Here's the perfect time and | makes the TCR 680 ideal
worksaving way to make a | for all location work. and an
copy of your.master tape — i invaluable tool for precise
with time code displayed editing. |
in the picture for efficient Don't waste }ime! Call us
off-line edit decision- for the name of your local
making. dealer. The TCR 680. It's
Its highly portable design | about time.

telcom 4 k.

1163 King Road, Buriington, Ontario. L7R 3X5 (416)681-2450
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TVO LTAGE SOURCE

MOSFET

Block diagram of a MOSFET output device,
which is voltage-driven.

Qutput parameters

The bipolar device is more efficient,
because the voltage drop across the
device is less as saturation is ap-
proached. The MOSFET, however, has
an area of constant resistance that
eliminates the need for the emitter
resistor, which accounts for losses in
bipolar circuits. Also, the MOSFET has
an area of constant current, an advan-
tage in power-supply rejection.

Another MOSFET advantage is that
it does not display the secondary
breakdown phenomenon that can (and
often does} destroy a bipolar device.
This reduces the need for complex pro-
tection circuitry that can aiso be
sonically degrading. Protection must
be provided, however, to assure that
the MOSFET gate-to-source voltage
limit is not exceeded.

Thermal considerations

The MOSFET's positive temperature
coefficient characteristic makes it easy
to connect devices in parallel. In
parallel wiring, the current through a
MOSFET decreases as temperatures in-
crease. If one device is handling more
than its share of current, its
temperature will rise, reducing its cur-
rent level ta match other MOSFETs
within the grouping. This characteristic
prevents thermal runaway.

You might expect thermal tracking
of the gutput device to be unnecessary.
However, MOSFETs have a negative
temperature coefficient when operated
below a certain current level. At low
drain currenls for a given gale-to-
source bias voltage, an increase in
temperature causes more current lo
flow. At higher currents, above the
point where the curves cross, the op-
posite is true. This transition point
varies from about 100mA in the
Hitachi lateral type to more than 10A
in some vertical types.

The thermal tracking circuitry for
MOSFETs can be eliminated if the
device quiescent current is above this
transition point. The compensating
feature means that fewer devices of a
given wattage may be required for
similar output levels.

The typical MOSFET wattage rating
is lower than for a bipolar device with
a similar case type. Typical values run

Continued on page 81



www.americanradiohistory.com

THE RIGHT CHOICE

Digital time base correctors from Microtime.
Whether it's the new T-300 Series or the component
T-220 FIT, Microtime has a time base corrector for
every application.

Features and performance you need at the price
you want:

For only $6,995, the T-320D provides:

] Interpolated freeze with digital comb filter

] vari-Trak™ option

] Drop out compensator

[J Shuttie to 40x

(] Genlock with RS-170A constant color
frame output

] Proc-amp controls with presets

The 7-320 or T-300 at $5,995 and $4,995 offer
many of the same features.

And, for maximum flexibility, the T-220 Format Inter-
change Time Base Corrector, allows inputs of
composite, component and dub, with simultaneous
multiformat outputs. Why tock yourself into one for-
mat when you can have them aii for only $11,900?

(1 interpolated field freeze for flicker-free
pictures

J vari-frak™

1 Maximum transparency component
processing

] Unlimited correction window

(] Fieid synchronizer capability

] Drop out compensator

[] Shuttie to 40x

Western, Chuck Bocan (714) 989-4433
Northeast, Ray Bouchard (609) 896-3716
Centrai, David Everett (312) 934-9191
Southcentral, Steve Krant (214) 644-0232
Southeast, Jerry Rankin (404) 979-4437

Vaii-Trak is a trademark of Microtime, In¢.

Microtime has remained the leader in TBC and
digital video processing for over a decade. Qur
commitment to quality and dependability gives
you the latest video processing technology at an
affordable price.

All products are backed by a dedicated customer
service department; 24-hour, 7 day-a-week hotline;
replacement parts; and, a worldwide network of
full service distributors.

Microtime, the right choice.

Microtime, Inc, 1280 Blue Hills Avenue, Bloomfield,
Connecticut 06002 USA, Telephone (203) 242-4242,
TWX 710-425-165.

® MICROTIME

A Subsidiary of ANDERSEN GROWP

T BAN COMIOR

SRS i P T AT e g ey j
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ll’I)’n

only as good
as my
worst show”’

“In this business we're

Judged by the final producr.

Ve look for top results cvery
time we go i the control
roont. When I direct,  expect
the best front my crew. 1 need
to conmunicare effectively
and eastly. So I demand an

Profesional Intercommunications - Professional

intercom system that

micets the needs of every type

of show—whether it be

the news or a variery special.
Idepend on our TW Inier-

com System—it gives e the

performance and versarility

that I need.”

1 4

RTS Systems has been
supplying top performance
Intercom sysiems_for over tetr
years. In the studio and in
the field, the T Intercom
System can make every show
youtr best show

Call or write for details.

RTS SYSTEMS

THE FIRST NAME IN

INTERCOMMUNICATIONS
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COLLECTOR-EMITTER VOLTAGE V.,
BIPOLAR TRANSISTOR

Comparison of the idealized output characteristics of bipolar devices and power MOSFETs.

Continued from page 78

from approximately 100W to 150W for
MOSFETs and 200W to 250W for
bipolars with a TO-3 type case. The
lack of secondary breakdown prob-
lems generally associated with the
MOSFET allows greater use of its
potential.

Because of the MOSFET's high-
frequency power bandwidth and its
corresponding tendency lo oscillate at
high frequencies, special attention
should be given to bypassing the
power-supply rails. The bypassing
should be located as close as possible
to the output devices. Ground returns
should be as short as possible. Each
channel should have its own grounds
returned to a central point at the
power supply.

At high frequencies, bipolar devices
tend to draw more current. This is
because it tlakes time to clear the
minority carriers out of the base
region. With push/pull circuitry, both
the positive and negative devices are
turned on at the same time. Converse-
ly, current drawn by MOSFETSs is the
same at any fregquency because they
can be turned off much faster. With no
increase in current at high frequencies,
the power-supply requirements are the
same for low frequencies, and there is
generally no major increase in heat
dissipation.

" Editor's note: This article s meant only as a
summary of the MOSFET and bipolar
technologles. For more Information. contact

power amplifler or MOSFET device manutac-
turers.

~ this one. The

Glossary

MOSFET
Metal oxide siiicon field effect tran-
sistor. A device in which the current
flow between the source and drain ter-
minals is controlled by an electric field,
caused by application of a voltage to
the gate terminal.

Bipolar
A 3-terminal p-n junction device in
which the current flow between the
emitter and collector terminals is con-
trolled by a current applied between
the emitter and base terminals.

Common source
A hookup configuration in which the
source terminal (s connected to a fixed
reference point and the output signal is
taken from the drain terminal.

Power bandwidth
The frequency extremes at which the
amplifier output is 3dB less than its
rated output at 1kHz for a constant in-
put level.

Vertical/lateral FET
A presentation of the direction of
current flow as seen in a cutaway view
of the device.

Saturation
A level of current flow producing the
minimum voltage drop across the
device.

Temperature coefficient
A rating of the change in current
flow when the device temperature
changes and all other parameters are
held constant.

Thermal runaway
A regenerative process whereby an
increase in device temperature causes
an increase in current flow which, in
turn, produces a greater temperature
increase.

Quiescent current
The idling current flowing in a
push/pull circuit used to prevent
simultaneous turn-off of both devices.

Secondary breakdown

A catastrophic failure mode in
bipolar devices which occurs when the
maximum voltage is exceeded, damag-
ing a portion of the device. This is
followed by a regenerative process that
rapidly increases current, quickly
destroying the device. =T
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ke 5 bhefore.
t not like
AT869 is both
long and
skinny and

an excellent
cardioid micro-
phone. In fact, its
small diameter
makes it a better
cardioid than the
fat ones!

With its ex-
tendable wand,
it makes the
perfect mike
for interviews,
talk shows...
wherever you
need to get the
mike close while
you stand back.
Phantom or bat-
tery powered
to go anywhere.

It's just one
of a series of
Audio-Technica
advanced-design
UniPoint™ condenser
microphones designed
to solve sound problems
without getting in the way.
See them now at your
nearby Audio-Technica
sound specialist, or write for
literature today.

audio-technica.

1221 Commerce Dr., Stow, OH 44224
(216) 686-2600
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Guidelines on
camera maintenance

By K. Jayaraman
and Bernd Poth

The same problems occur in all types of cameras, whether manual
setup or computer-aligned. The symptoms can lead you to the solutions.

The technical quality of a TV program
begins with video signals generated by
the camera. Any deviation from proper
operation results in compromises of the
final product quality. Any TV production
facility, then, must have cameras that
operate at the peak of their capability at
all times.

Troubleshooting cameras is difficult if
you do not know the basic principles of
their operation. Even if you have a
thorough knowledge of how cameras
operate, the process can still present
problems. The sheer number of different
manufacturers’ models adds to the com-
plexity of rapid troubleshooting and
repair. Computer-controlled camera
chains with diagnostics can take much of
the mystery out of troubleshooting a
system failure. However, not every facili-
ty has that advantage.

Just as there are similarities among the
many different models, there are similar
problems that may develop. Following is
a general troubleshooting guide that can

be applied to any camera, whether ENG
or studio, manual or automatic. In each
case, a type of failure is listed. It is fol-
lowed by several possible causes (in
italics) and their possible solutions. By us-
ing this guide, along with the diagrams in
your camera operation manual, you
should be able to more easily locate the
source of problems.

*No picture output.

No power:
Check on/off power switch position. If
the camera is battery-operated, check
the battery condition and connections.
Fuse defective:
Check fuse. Replace burned fuse(s) only
with proper replacements.
Camera in standby mode:
Switch from standby to operate.
Obstruction in optical path:
Is the lens cap still in place? Check the

GAMMAS ———

position of any filter wheels. Avoid
pointing the camera at bright lights
while determining the problem.

Video output cable not connected:
Check video cable and all connections.
Repair any questionable connectors.

Monitor defective:

Check the monitor or use a different
one.

Beam failure:

Check beam supply and sweep circuits.
Most cameras have an automatic shut-
down circuit to protect the camera
tubes in the event of sweep failure. If
sweeps are absent, the beam is dis
abled.

eColor-bar signal works; no through-
the-lens video.

The problem may be in the camera head
or may be lack of power to the head. If
the unit is an ENG/EFP camera, the
pickup pre-amps may have failed:
Check for video signals into the color

CONTOURS |

GAINS

:Jayar_an:na_n is product business manager for Robert BLACKS _T L—l RGB
Bosch video equipment, Salt Lake City. Poth is in 5 5 VIDEO QUTPUTS
product management with Robert Bosch GmbH televi- -
sion systems, Darmstadt, west Germany. i - -
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i COLOR LEVELS
| HUE

-
GEN-LOCK VIDEO INPUT

Figure 1. Block diagram of a typical color TV
camera indicates the relationships among the
major sections of the camera chain.
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THE SP-3A. THE SURVIVOR
JUST GOT BETTER.

Many thought it was impossible. Now the been. Surviving in African deserts or hurricane
SP-3A has a built-in variable speed electronic gales in Virginia. Getting broadcast images
shutter. You can stop or slow down fast action. under the worst of conditions.

And what a change that's made! This new shutter NEC has taken a reliable sure shot, the
has a range of 1/60th to 1/2000th a second. SP-3A, and turned it into a stop shot. But that's
The shutter speed is right in the view- ‘ not all. It costs only $14,500

finder. You can option the SP-3A
for triax or multi-core applications,
and use it with an integral M-2,
Beta® or 8mm format VTRs.

The SP-3A is still the same
durable workhorse it has always

(head only).

So take another look at The
Survivor. There is absolutely
nothing like it on the market
today. What you see will stop
you. Right in your tracks.

Beta" is a registered trademark of Sony Corp.

NEC

IMAGINE WHAT WE'LL D0 FOR YOU
CGC Computers and Communications

NEC America, Inc., Broadcast Equipment Division » 1255 Michael Drive. Wood Dale, iL 60191 « Toll free 1-800-323-6656 = In llinois phone 312/860-7600
Circle (56) on Reply Card

wwWw americanradiohistorv com


www.americanradiohistory.com

%
U - s
Poad (R- Y| AxI

CHROMINANCE
SIGNAL

Color equations

g
) %
Do not moke indiscriminate ad-  tion results from the formulation of = »
Justments. Remember that in typical luminance and chrominance signals = :
3-pickup cameras the luminance signal  from the RGB components, as shown s , -0
is derived primarily from the green by the follouwing equations. THASE OF = axis
channel. When color is turned off, pic- BURST
tures on the monitor will be affected Eu = E;'
more by changes to green circuits, than + [Eq' sin {wt + 339) &
to red and blue. They do not operate + E;’ cos (wt + 339 ¢

completely independent of one
another. The reason for this interac-  where

Lo

The phase relationships in an NTSC
chrominance signal can be viewed accord-
ingto I/Q or R—-Y/B-Y axes.

Super Flexible ADA e e

Ey' = 04I1(Ey' - E')
+ 048 (Ex' - E)')

These Utah Scientific Audio DAs provide eight isolated

outputs from one input—or four isolated outputs from each 0

of two separate mono or stereo inputs—or can be used as E, = 0.30E,'

remotely controlled mixers®—or with remote gain control.* + 0.59E;' + 0.11E;'.
They mount ten-to-the-frame with single or redundant The color difference signals, accord-

ing to NTSC, are E; and E,, as in-
dicated in the diagram as the resolu-
tion of the chrominance signal onto the

power supplies, and feature specs like .05% IMD/THD and
+ .05 dB flatness, all at +24 dBm /20 KHz.
land Q axes. I and Q are said to be in

Write or call for literature, a quote, or the name of your ucirature Bigaixe aflaerelatBgsip

nearest dealer. of the sine and cosine functions in the
. . . . first formula.
*With optional mix/gain module. The secondary color difference
signals, finding greater popularity
through component products, E,., and
Es.y may be seen as the resolution onto
the R—-Y and B-Y axes. R-Y and
B-Y are also common in encoder and
decoder designs because fewer and less
expensive components are required to
achieve the R-Y/B-Y decoding axes.
The differences between R-Y/B-Y
and {/Q) are in terms of the angle re-
ferred to the phase of reference burst
and the difference axes. In addition,
while R—-Y and B-Y are of equal
bandwidths, Q is bandwidth limited
compared to I The [ axis (the orange
o cyan) is more critical to response of
the hurnan eye in creating color detail
in the decoded picture than Q axis (the
magenta to green). For that reason Q
can be limited more than I with accept-
able results.

encoder. If there are no inputs to the
encoder, begin with the pre-amps and

_U RH SCIEI‘ITIFIC mnec trace the path to the encoder.
LISV y .

DYNATECH Broadcast Group eUnnatural colors in pictures. Whites

1685 West 2200 South, Salt Lake City, Utah 84119 have color tints.

Phone: (800) 453-8782 Toll Free or (801) 973-6840 - TLX 269-816 " )
Encoder is improperly adjusted. Subcar-

rier appears in white areas on waveform
monitor:
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IVIPORTANT NEWS

Miller Fluid Heads are pleased to announce, for the first time, their entire
range of professional camera support products are now available in the
United States, direct from the manufacturer.

12 MODELS OF ENG/EFP FLUID HEADS, 11 MODELS OF ENG/EFP TRIPODS,

' MILLER FLUID HEADS [USA] Inc.
2819 W. OLIVE AVE, BURBANK CA 91505, Tel: [818) 8416262 Tix: 283223

SUPPORTING AMERICAN FILM AND TELEVISION SINCE 1957/
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Signals produced from camera
pickup devices are measured in
microvolts. In order to avoid in-
terference to such small signals, the
signal levels are increased by pre-
amplifiers, which are usually located
as close as possible to the outpul con-
nections of the tubes.

Because video signals include fre-
quency componentis ranging from dc o
at least SMHz, wideband circuits must
be employed for the amplification.
Such circuits require compensation

i
DIFF

LOW AMP

Pre-amps

components to control the wide fre-
quency span. Improper seitings of
peaking capacitors and resistors can
resulf in oscillations in pre-amp cir-
cuits that cause interference in the col-
or channel.

Avoid pre-amp adjustments unless
camera tubes have been changed.
Then, make such adjustments only if
necessary. They are critical to quality
pictures and should be made only after
studying a circutt diagram to learn
how each affects the overall signal.

HIGH FREQUENCY

BUFFER

AMP

FREQUENCY
R -J

i MEDIUM
FREQUENCY

gain control.

Camera pre-amplifiers use high-gain wideband circuits with compensation capacitors to aid in

Our Moni-
tor and Distri- N s
bution Amplifiers

are designed expressly

for broadcast service. All
amplifier circuits are onplug-in
cards — not hard wired like con-
sumer equipment. Up to four 35 watt

cards per Monitor Amplifier, with separate
torroid power supplies for each pair of amplifi-
ers. Up to 5 cards per DA, each with 4 transformer
balanced outputs. Spectacular performance, in 1%
inch rack or table mount. Brochure on request.

D35 e

11306 SUNCO DRIVE
RANCHO CORDOVA, CA 95670

(916) 635-1048

86
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Switch the camera to color bars and ad-
just the encoder for the correct bar
presentation. If there are still problems,
make certain that RGB signals are pres-
ent at the input to the encoder.

*Qutput signal amplitude too high or
low.

Input to monitoring equipment not ter-

minated or double terminated:
Check signal path from the camera to
the monitoring equipment. If the signal
loops through several monitoring units,
check for correct terminations. A single
75 termination should appear only at
the input of the final unit in the chain.

Lens servos not operating correctly:
Check the operation of automatic cir-
cuits, in particular the iris.

*Qutput video level too low.

Insufficient light or improper bearn set-
tings:
Increase the iris opening or illumina-
tion on the scene. Check for proper
beam alignment.

eBlack bars rolling upward through
the picture.

Power-supply regulation causing hum in

video and/or sync:
Check all power supplies in the camera,
sync and monitoring equipment for
correct dc voltages and for dc purity.
Check the condition of any high-farad
capacitors used between dc buses and
ground throughout the circuitry. Repair
all supplies that show lack of regulation
as hum on the dc waveform. Also
check al! coaxial video and sync con-
nections for failures or intermittent
grounding conditions.

¢Qutput video is noisy.

Gain switch set too high.
Check position of the gain switch. Addi-
tional gain should be used only if
available light is insufficient to achieve
a proper output signal level. The use of
unnecessary gain increases the
presence of inherent circuit noise.
Beam alignment is improper:
Check the beam adjustment according
to the camera operation manual.
Pre-amp or pickup tube in one of the
channels is defective:
Monitor output of the individual chan-
nels to isolate a bad pre-amp. If the pre-
amp seems to be working, replace the
tube.
AGC circuitry is defective:
Check AGC circuits.

*Output video bar signal has no color.

Individual RGB channels are not equal;
color balance is wrong; or incorrect filter
position Is in use:

Initiate automatic white balance on a
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Get it with the
Gyrozoom " 60/300
Image Stabilizer Lens

The Gyrozoom 60/300 Image
Stabilizer Lens fits most 25" ENG
cameras and eliminates virtually
all image vibration. You get the
shot right the first time because,
many times, it's the only chance
you have.

Circle (45) on Reply Card
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® 60mm to 300mm zoom to sub-
jects up to 1,000 feet away

® Compact and lightweight—
weighs only 7 1bs. 4 oz.

= Easy to operate.

® Madeinthe U.S.A. the lensis
fully warranted for 6 months
with optional service contract
after warranty period

Call Schwem today for a free
demaonstration.

3305 Vincent Road, Pleasant
Hill, CA 94523, Call (800) 228-
1333-242 or (415) 935-1226

SCHWEM

TECHNOLOGY
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white surface. Check the position of all
filter wheels. Manually adjust the chan-
nels and color temperature to achieve

the proper white.

*Output video shows improper color-

ing in black, gray and white areas.

Red, biue or green channe! is missing

from final signal:

Monitor the output with test signals,
then use the standard gray scale chart
to see if all three color channels are

present.

*Output video has improper color in

dark/black areas.

Black level or shading is incorrect:
Adjust the black levels and shadings.

eDespite alignment of black and white
levels for the three channels, output
video shows improper color.

The gamma of one or more channels
may be incorrect:
Adjust the gamma alignment of the
three channels with a gray scale test
chart. Begin by setting the middle step
of the crossed-stairstep pattern at 54 to
56 IRE units for the green channel.

HIGH
PERFORMANCE

System One is HIGH PERFORMANCE. Combined
generator-analyzer thd + n guaranteed below 18 ppm
(0.0018%) 20 Hz to 20 kHz; typical mid-band residuals
below 5 ppm. Flatness 0.05 dB 20 Hz-20 kHz, noise
typically below — 118 dBu (1 microvolt) in a 22 kHz
bandwidth. System One measures 16-bit digital

audio systems to manufacturer’s specs; in the
mid-'80s, should you invest in equipment that can’t?

Audio
preqsuon

PC. Box 2208

Beaverton, Oregon 97075
503/297-4837, 1-800/231-7350
TELEX: 283957 AUDIO UR

Now, that's the
way to
test audio!
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Then match the red and blue channels
to the green. The ascending and
descending diagonal stepped lines
should be straight. Incorrect gamma
causes a bowing of the diagonals.
Flare compensation is incorrectly set:
Adjust flare compensation controls ac-
cording to the instruction manual.

*Picture is out of focus although the
lens is adjusted for best focus.

Tube back focus setting is incorrect:
Check the back focus. Green should be
set first. Red and blue should be ad-
justed to match green.

Electrical focus is incorrect:

Check electrical focus circuits and ad-
justments. Follow the instruction
manual to set green focus and subse-
quently red and blue.

Dirty optical path:

Check front and rear lens elements and
prism/optical block for dirt. Clean the
surfaces with approved material, ac-
cording to the lens and camera
manuals.

Contour/detail signals inactivated:
Switch contour/detail or enhancement
circuits on. If focus does not improve,
check those circuits for failure.

ePicture is out of focus over the zoom
range.

Back focus of the lens/tube path is not

correct:
Check the back focus of the tubes.
Always use the green channel as a
reference and adjust the red and blue
channels to match. Make certain that
the camera lens is specified to match
the back focus capability of the camera
in question.

*Edges of the picture produced by the
camera have color fringing.

Camera registration is incorrectly set:
Check red, green and blue registration.
Match red and blue to green channel.

eln output video, black leveis are
below zero, while brighter points in the
output show streaking and lag.

Bias light is defective:
Check the bias lamp for operation. Ad-
just bias circuits for correct values.
Beam optimization is incorrect:
Follow the instruction manual for ad-
justment of beam-optimizing circuits.

eOutput video is pumping.

Auto iris oscillates:
Check the manual iris by disabling the
auto iris system. If the signal is not
stable, repair or adjust the auto iris
system. If the iris system appears to be
operating correctly. check the clamp-
ing circuits in the video chain. L]
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If you demand absolutely the best audio transformer,

insist on a Jensen!

Choose From a Wide Variety
of Types and Packages
* Microphone Input * Electret Mic Output

¢ Microphone Bridging e Bridging
* Line Input ¢ Repeat Coil
* Direct Box ¢ Line Output

* Low Freq. Crossover
* M.C. Cart. Step-up

Superb specifications, consistent performance, and
unsurpassed refiability have earned Jensen a solid
reputation as the world's preeminent manufacturer of
audio transformers.

We control every facet of design and construction,
from core alloy up, using sophisticated computer mod-
eling techniques. With 5 years software development
background, including an AC circuit analysis for
Hewlett-Packard’s desk top computers, we now market
our own advanced circuit optimization programs.
Because Jensen transformers are designed to function

¢ Special Types

as an integral part of the circuit, not as an afterthought,
all parameters can be optimized. The result is a clearly
audible improvement in transformer technoiogy. For
example, our Model JE-115K-E mic input transformer
has under 1% overshoot with no RC damping network
(bridged output), and exceptional magnitude and
phase response.

Our highly qualified technical staff is eager to assist
you with expert applications engineering. Discerning
engineers have field proven our transformers, by the
tens of thousands, in the most demanding environ-
ments — professional recording studios, fixed and mo-
bile broadcast facilities, and touring sound systems.
That returns and failures are rare is no accident; we
place strong emphasis on quality control.

We carefully inspect every transformer before and
after encapsulation. Then, in our computerized auto-
mated test lab, we verify that each and every trans-
former meets or exceeds its specs.

We take this extra care because we are dedicated to
excellence. So next time you need a transformer, insist
on the best - insist on a Jensen.

jensen transformers

INCORPORATED
L

10735 Burbank Boulevard/N. Hollywood, CA 91601/(213) 876-0052

Write or call for information.
Visitors by appointment only (closed Fridays}.

UK Distribution by: Scenic Sounds Equipment Lid. « Unit 2, 10 William Rd., London NW1 » Phone: (01) 387-1262 - Telex: 27939 SCENIC G

Far East Distribution by: Towa Engineering Co. Ltd. - No. 7th Azuma BIdg. - 1-9, Sakuma-cho, Kanda + Chiyoda-ku, Tokyo 101 - Phone: (03) 253-3537

Australia Distribution by: Syntec International Pty. Ltd. » 53 Victoria Avenue ¢ Chatswood, N.S.W. 2067 « Phone: {02} 406-4700 - Telex: SYNTEC AA 70570
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TV camera optics

By Carl Bentz, TV technical editor

To shed light on TV camera optics,
we must focus on laws of physics.

Light seems complex because it ap-
pears to exist in two different forms
simultaneously. To explain camera tube
or CRT operation, for example, the
photon theory of energy packets with
momenturn might be more straightfor-
ward. To study optical systems--lenses,
mirrors and prisms—the wave nature of
light is more appropriate.

Millimicrons and terahertz

Wavelengths and frequencies (A = c/f)
determine the color of light (c = 3 x
10°m/s, the velocity of light). The visible
light spectrum ranges, in wavelengths,
from 400myu to about 700mu (mu =
millimicron). Those longer than red
(more than 700mpy) are infrared, while
waves shorter than violet (less than
400my) fall in the ultraviolet range.
White light is a composite of all of the
wavelengths between these two limits.

The frequencies of a light source do
not usually change. The range spans
from 1THz {1 terahertz = 10'*Hz) for in-
frared to almost 10°THz for ultraviolet.
The speed of light does vary with the
medium through which the light passes.
Yet, only if there are certain motions of
the source or of a mirror surface in the
path of the light, do we see any apparent
change in frequency in accordance with
Doppler theory.

When light strikes

When light waves strike the boundary
between two mediums, two different
events may occur. (See Figure 1 and
related article, "Reflections,” page 102.)
The light may be reflected from the sur-
face (boundary), or it may pass into the
new medium.

Reflection usually brings to mind mir-
rors, within which an image seems to ap-
pear. Reflection also occurs with rough
surfaces. Light becomes diffused,
because as the light rays take different
directions, they are no longer parallel
with one another. instead of an apparent
image. the reflecting surface is seen.

When light strikes a junction between
two mediums, at least some of the light
will be reflected. In fact, beyond a cer-
tain critical angle of incidence, all light is

Acknowledgments: Assistance in the preparation of
this article was provided by Angenieux, Canon, Fu-
jinon. Schneider and Tamron. Some graphics adapted
from Televisicn Engineering Handbook {edited by
Blair 8enson). McGraw Hill, 1985.
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Figure 1. The smooth surface reflects light by
keeping the rays relatively parallel to one
another, while the rough surface scatters or
diffuses the rays. Only the reflecting surface
itself is visible.

reflected. To reduce reflection and in-
crease efficiency, coatings may be ap-
plied to a lens. Calcium or magnesium
fluorides as coatings reduce reflection to
1% to 2% of the incident light. (It is
curious that hydrofluoric acid, from
which these chemical salts are formed,
etches some types of glass.)

When non-reflected light passes
through the media junction, the new
medium dictates what happens. If the
material is transparent (a clear glass),
light passes through, the rays remaining
relatively parallel. The object that was
the source of the light waves is visible
through the glass.

Translucent material, a variation on
transparency, causes partial scattering or
non-uniform bending of light waves as
they move. If an object is viewed

through translucent material, its basic
shape may be visible, but detail is lost
because information that forms the im-
age has been rearranged.

Opaque material absorbs and/or
reflects light from numerous irregular in-
ternal surfaces. The light cannot pass
directly through or escape, and nothing
emerges on the opposite side.

The media

Optical systems for TV cameras consist
of combinations of lenses and prisms.
The optical system concentrates light
from a scene, separates it into red. green
and blue components, and focuses the
three color images on the light-sensitive
faceplates of the pickup devices. The
shapes, placements and specific glasses
in optical elements of the camera all play
a role in making this possible.

As light passes through a medium, a
characteristic index of refraction can be
determined for that material. The index
is a ratio between the speeds of light in
free space and in the material. Unless a
specific wavelength is stated, the index is
determined from the primary wave-
length (589my) of a yellow sodium flame.

The index for air at standard condi-
tions (20°C and 760mm Hg) is often
stated as unity (1) for simplicity, but that
is far from true. Violet (436my) and red
(656myu) lights produce indices of
1.0002957 and 1.0002914, respectively.
The difference, although appearing
small, is sufficient that astronomers must
make corrections in star position calcula-
tions. Their job is more complex because
the refractive index of air varies with the
depth and density of the atmosphere.

The red-to-violet variance in the index
for a medium (the dispersion) explains
how an equilateral prism breaks white

'~ DEVIATION OF
| YELLOW LIGHT

Figure 2. A prism may be used to break light
into component colors, because the index of
refraction varies somewhat for each color’s
frequency.
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Trucks are trucks. It’s the gear
makes the difference.

inside that

How can you spot the best SNG
truck investment if they all look the
same on the outside?

Simple. Look at the equipment in-
side. If it's Microdyne, you go with
one of the most trusted names in sat-
ellite communications technology.

QuickLink: superior
components for SNG.

Most SNG truck builders take one
component from supplier A, another
from supplier B and so on.

Microdyne's SNG truck is built to
your exact specifications almost
entirely with Microdyne equipment.
Microdyne will do all the system
design, wiring, integration, testing
and training of your personnel.

Since key components are all
Microdyne, there’'s minimal
delay in making alterations,
modifications or changes

in years to come. Other SNG truck
makers use somebody else’s compo-
nents, so getting
something fixed
or replaced can
take a long time.

‘ | =
Broadcast-quality * y 4 q
electronics built and \' |
backed by Microdyne. T

Auto-acquisition
system makes peaking
a piece of cake.

Take the keypad and enter the
truck’s latitude, longitude and cur-
rent compass direction.

Punch in the code for your desired
satellite, and the rest is automatic.
Microdyne's auto-acquisition system

does the trickiest, and most
critical job in very short

o
P order. In any kind of
- weather.
o The antenna con-
QuickLink — 1 k .
a superior SNG fruck ] troller peaks azimuth

from Microdyne/AFC. I B
v

-

and elevation, peaks

Circle (63) on Reply Card

www.americanradiohistorv.com

polarization, and lets you change
from one satellite to another immedi-
ately with pinpoint accuracy.

QuickLink: superior
from the inside out.

QuickLink can be customized to
your exact needs, from antenna size
to communication package, video
encryption and C-band or Ku-band
receivers.

Equip your truck with any type of
telephone or data link to receive
voice or hard copy instructions or
operation commands from the home
station.

QuickLink. On the outside, it may
look like any othy . SNG truck. But
on the inside, it's in a class by itself.

For more information, or a
demonstration, call Microdyne at

(904) 687-4833.

>4

Microdyne Corporation

491 Oak Road » P.O. Box 7213
Ocala, FL 32672 » TWX: 810-858-0307
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light into a rainbow spectrum. Each
wavelength is affected linearly. For less
energetic light of longer wavelengths,
less bending occurs. (See Figure 2.)

As light passes from one medium to
another, the rays are bent or refracted.
The amount of bending depends upon
the refractive index of the media and the
angle at which light falls upon the junc-
tion between them. (See Figure 3.) The
thickness of the second medium (for ex-
ample, a lens) through which the light
passes will also determine the overall
change in direction.

Components

A complex TV zoom lens must pass the
wide bandwidth of visible white light,
bending it as necessary to form an image
on the pickup devices. Ideally, all ele-
ments in the lens will provide frequency-
independent refraction of the light. Any
deviation (dispersion) causes chromatic
aberration. In TV optics, a result is an
undesirable separation of colors, which
appears as fringes around objects. (See
Figure 4

The greater the bending power of the
lens {(that is, the greater the surface cur-
vature), the greater the effect dispersion
will have on the image formed by the
lens. This fact creates a problem in the
manufacture of high-magnification
lenses.

A simple convex lens (see Figure 5) has

Figure 3. The amount of bending as the light
ray enters the lens is determined by the index
of refraction of the air and glass. As the ray
passes back into air, it is bent again.

two focal lengths. One (F} is the distance
from the lens to the image for which an
object exists at infinity (as in a camera).
F is the distance from the lens to the ob-
ject for an image at infinity (as in a pro-
jector). If both faces of the lens have the
same curvature, then the two distances
are equal (F = F' =), and the lens may

Figure 4. Different refractive indices can
result in various colors focusing at different
points.

Qn

RED IMAGE

T P’

VIOLET IMAGE

Figure 5. Theoretically, a simple double con-
vex lens has two focal points. In the TV
camera, the fixed focal point for an infinite
object distance is most important. Between the
lens and point F' an erect, magnified image
occurs.

THE CENTRAL CANADA BROADCAST ENGINEERS,
TECHNOLOGISTS & TECHNICIANS

PRESENTS ITS 35th ANNUAL

NOVEMBER 11, 12 & 13, 1986
CONVENTION CENTRE
HAMILTON, ONTARIO, CANADA

The LARGEST Broadcast Communications
show in Canada

® Over 100 Exhibitions
¢ Seminars and Workshops
e Papers on the Latest TV and Radio Innovations
* Spouses Program
¢ Business Luncheon and Awards

EXHIBITS: INFORMATION: HOTEL RESERVATIONS:
Bill Onn Bob McKinstry Sheraton Hamilton
¢/o CKEY Radio ¢/o TVOntario Call 800-325-3525
1 Yonge St. Box 200, Station **Q”’ (CCBE Convention Rate)
Toronto, Ontario  Toronto, Ontario

CC E MSE 1G1 M4T 2T1

416-361-1281
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MAGNA-TECH

THE SOUND
HEARD AROUND THE WORLD

Magnetic Film
Recorders and Reproducers
for Television and Film
Sound Post-Production

HIGH SPEED

Telecine Magnetic Followers

Video Tape-Film Interlock
Electronic Looping

Dubbing Systems

16 and 35mm Electronic Projectors
Total Facility Engineering

WORLDWIDE SALES OFFICES

Paris Brussels London

Hi-Fidelity Services A.R.C. Branch & Appleby

4 Rue Semard Rue de Boisde Linthout 45 42 High Street

75009 Paris, France 1200 Brussels Belgium Harrow-on-the-Hill
Middlesex HAI 3LL,

Sydney Hong Kong England

Magna-Techtronics {Aust.) Paul Yang and Associates

PO Box 150 901 Star Mouse Kuala Lumpur

Crows Nest NSW 2064 3 Salisbury Road Kinematronika Sdn. Bhd.

Australia — Telex 24655 Kowloon, Hong Kong 2852, Jalan Selangor/

Persekutuan,

Johannesburg Bombay Federal Hill

General Optical Co., Ltd. Capt. P.K. Vishwanath Kuala Lumpur, Malaysia

15 Hulbert Road 234/4 Rama Baug,

Johannesburg 2001, Deodhar Road Caracas

South Africa Bombay 400 018, India Cine Materiales srl
Apartado Postal 61.088

Rome Kehl West Germany Caracas 106 Venezuela

Alberto Sciaretta Zenon GMBH

Via Siria 24 Postfach 1743

Rome 00179 Hauptstrasse 128

Telephone 7943618 Kehl am Rhein

Tel: 07851/2991
Telex: 753537

MAGNA-TECH ELECTRONIC CO., INC.
630 Ninth Avenue, New York, N.Y. 10036
Telephone (212) 586-7240 Telex 126191 Cables "Magtech”
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be oriented either direction.

If the entire diameter of a lens disk is
used to form an image, light refracted
near the edges may not converge at the
same focal point as light passing through
the center. A resulting distortion is a
variance of magnification with distance
from the center axis of the lens. (See
Figure 6.) The image appears sharp, with
pincushion or barrel distortion showing
in lines removed from its center.

Convex lenses cause light rays to con-
verge or meet at a focal point; concave
lenses cause the rays to spread or
diverge. Combinations of convex and
concave shapes with each other and with
flat or plane surfaces may be used to cor-
rect optical distortions. (See the related
article, “Lens Types,” on page 105)

Figure 6. Pincushion and barrel distortion oc-
cur because of incorrect focusing through
areas of the lens near the edges.

Apertures and {/stops

One method to reduce lens distortion is
through the aperture control of an iris.
The circular iris blocks rays passing
through areas near the lens edge.
Removing the errant rays reduces the ef-
fective diameter and aperture of the lens.
The image is not as bright because there
is less light being gathered into it.

Optical systems are rated by relative
aperture. Commonly known as the
f/stop number, the rating is derived from
the focal length (FL) and effective
diameter (D) of the clear lens area, or {/
= FL/D. An {/4 lens has a focal length
that is four times the effective diameter.
If the effective diameter is increased by a
factor of two, the aperture becomes
f/2.8; reducing the diameter by half pro-

vides a relative aperture of {/5.6.

The smaller the numeric value of the
f/stop, the faster the lens is rated. Fast
lenses with large effective diameters
allow more light to pass. Consequently,
faster shutter speeds (or shorter ex-
posure times) can be used in film
cameras. Less light is needed to televise
a picture. As the numeric value in-
creases, exposure time increases.

Another rating uses transmission, or
T/stops. In this method, the value relates
the amount of light that passes through
the lens and strikes the film surface.
Cinematographers claim T/stops to be
more accurate for their work than
f/ stops.

Fields in focus

The aperture of a given focal length
lens controls the depth of field With
larger apertures, the distance from the
camera into the objective view that is
sharply focused is limited to a few feet in
front of and behind the primary object in
the scene. The range of image sharpness
increases as the aperture decreases.

If the aperture is reduced to a pinhole,
the depth of field is effectively infinite.
The light level is insufficient to be prac-
tical, however. Early photography with
the camera obscura used small apertures
instead of lenses and required exposure
times from minutes to hours.

The focal length of the lens also affects

The Aphex Compellor.:

Invisible Compressionin Stereoor Mono.

The Aphex Compellor is the most
acclaimed compressor/leveler/peak

stereo versions. Or write us for the name
of your nearest dealer and more infor-

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

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.

(818) 765-2212 TWX: 910-321-5762

mation on the full line of innovative Aphex
products.

13340 Saticoy St., N. Hollywocd, California 91605

Compellor Is a trademark of Aphex Systems Ltd.
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TV 1530, the middle-

eight video camera which
nkes on all-comers. Now,

omson presents a feam
bt all-round champions.

TV 1530 is professional CHAMPION
/3 inch studio and OB camera. For

e least possible investment,

gives you the best of Thomson's
schnology and quality: the know-how
¢ a world leader in advanced
lectronic equipment.

sreat image quality, automatic setup

nd all the operational facilities of THOMSON VIDEO EQUIPEMENT

Igger cameras.
ompact, maneuverable and lightweight, Because the best need the best

FRANCE [HEAD OFFICE) USA.
THOMSON VIDEQ EQUIPEMENT THOMSON-CSF BROADCAST Inc
17, rue du Petit Albi - CERGY-SAINT-CHRISTOPHE 37 Brownhause Rood - STAMFORD
BP 8244 - 95801 CERGY-PONTOISE CEDEX CT 06902 - USA,
Phone (1} 34.20.70.00 - Telex 204.780 F Phone (1203) 965.7000 - Telex 6819035 TCS FB.
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MOVING ELEMENTS
IRIS FOR ZOOM ACTION
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ZOOM DRIVE MOTOR

Figure 7. The cross-sectional view of a Schnetder 30X 1.5-inch zoom lens system shows the
relative placement of 31 individual pieces of glass, some cemented together for better light

transmission characleristics.

the depth of field and the relative
perspective of the viewed image. For
longer focal lengths, depth of field
decreases, and the perceived distance
between objects—the key to visual
perspective—seems to decrease.

An immovable lens
A simple magnifying glass is moved to
provide the best image. With cameras,
however, the lens is fixed and images
must always be in focus at the specific
point behind the lens. For photography,
the image must focus on the film plane.

In a TV camera, the image must fall on
the pickup tube.

The distance from the most extreme
point of the back element of the lens to
the faceplate of the green tube or CCD is
called the back focus distance, and it
varies from camera to camera. As a
result, optical systems are designed for
specific camera models. Some amount of
adjustment is normally possible,
although it is generally a minimal
amount. The red and blue distances
should be equal to the green, but
sometimes those two tubes must be

physically moved to achieve correct
back focus.

Another factor of the lens that should
be matched to the camera is the clear
aperture of the rear lens. If the aperture
is too small, only a small portion of the
faceplate is illuminated. If the rear aper-
ture is too large, part of the image spills
beyond the beam-swept area of the
faceplate.

Introducing zoom

Prior to zoom optics, a set of fixed
focal length lenses were mounted on a
turret at the front of the TV camera.
When the director wanted a closer view,
the operator turned the turret to position
a longer lens. The concept presented
problems for ENG cameras, because tur-
ret assemblies with several lenses were
heavy. For convenience, if nothing else,
the zoom lens was developed.

To achieve a variable focal length, at
least three groups of elements are need-
ed. {See Figure 7.) The front stationary
objective group can be adjusted over a
limited distance with the focus ring. Next
is a movable zoom group. Finally, a rear
stationary prime or relay group deter-
mines final image size as light passes into
the camera head. The rear group also
fixes the back focal length.

Simple lenses could be used to create a
zoom optical system, but each group nor-
mally consists of more than one element.

“With this many options, 1t’s no wonder
(VG sells so many 10x]1 Routing Systems.”

When a manufacturer offers such a wide variety of remote panels, serial control
and tally, it's no wonder they sell more 10 x 1 Routing Systems than anyone else.
And with expansion capability up to ten times its original size, there is no

better investment than a Grass Valley 10X1 SeCOIld to None

Group 10 x 1 Routing System. . ; .
Call todav and ask about the best configuration for your facility. Sl AR SN

THE GRASS VALLEY GROUP. INC ® P.0. Box 1114 Grass Valley, CA 95945 USA — Telephone (916) 2°3-8a21 TRT: 160432 — OFFICES: New York (201) 845-7988: Dustrict of Columbla (301) 622-6313: Atlanta {404) 493-1255
Chicago (219 %4-0931; Minneapolts (612) 483-2594: Dallas/Fort Worth (317} 483-7447: Los Angeles (818) 999-7303: San Francisco (415) 968-6680

Grass Valley Group

A TERTRONIN COMPANY
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weight and size of comparable instruments, the 35( has ane of
the best retiability records in the industry.

CORRECTING FILTERS

TAKING FIELD LENS BLUE
ZOOM LENS WITH MASK )

f 2 A \RED
— A

U

COLORSPLITTER PICKUP TUBES
Figure 8. Dichrotc mirrors may be used to separate a full color image into red, green and blue
images for the pickup tubes.

each reduces optical aberrations.

The elements of the groups are
cemented together for stability. Materials
used for optical cements are critical,

As a simple example, a convex lens is ef-
fectively split to form two plano-convex
types at the front and rear of the system.
A divergent corrective lens used with

Growth...

t

o = AL T T

The audio industry has a reputation for growth. Growth in
performance with the new digital transmission and recording
techniques, growth in complexity with multi-channel studio sys-
tems and growth in testing technique with more demands for
thoroughness in testing. And that growth will continue!

How does your audio measurement system handle this growth? If
it is an Amber 5500, it starts off with the most comprehensive
programmable audio measurement capability in the industry. Add
to this its unique expandable modular architecture and your
system will keep pace with industry growth,

State-of-the-art performance (distortion below 0.001%, noise
below 1uV/-120dBm, balanced generator output above 30V/
+30dBm), ATE speed (3 to 10 times faster than other systems)
and flexible interface capabilities (IEEE-488, RS-232) set the 5500
in a class by itself. The ergonomic front panel and measurement
capability to virtually all world standards (IHF, NAB, SMPTE,
DIN, CCIR, CCITT) make the 5500 the clear winner.

Ask for our detailed technical brochure on the 5500. It will growon
you.

Amber also makes one of the most popular portable high
performance audio measurement Systems - the 3501. Haff the

Amber Electro Design Inc.
4810 Jean Talon West
Montreal Canada H4P 2N5S
Telephone (514) 7354105
Telex 05-827598

am ber US Toll free 800-361 3697
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because their refractive indices have an
effect on the overall refraction.

Between the front and rear groups, a
zoom or magnifying group also contains
corrective elements. When positioned
correctly, the zoom group sees the image
produced by the objective group and
creates a new image from it. The rear
relay group picks up the image from the
zoom group and relays it to the beam
splitter and pickup devices.

The focal length of a zoom system may
be further altered with a range extender.
Bringing a 2X range extender into opera-
tion between the zoom and relay group
doubles the image size and the focal
lengths at both ends of the zoom range.
Unfortunately, the laws of physics re-
quire the aperture to be halved.

In a well-designed zoom lens, a scene
that is in focus at the closest (longest
focal length) setting remains in focus as
the lens is adjusted to its widest angle set-
ting (shortest focal length). However,
lens systems with a special macro por-
tion of the zoom range for extremely
close work often require adjustment of
the focus.

Beam splitting

Although the lens portion of the optical
chain is designed to reduce separation of
light into colors, the final section must ef-
ficiently split the beam into red, green
and blue. Most early color cameras used
front-surface dichroic mirrors to perform
the separation. Dichroics involve thin
layers of material that can discriminate
between colors of light, allowing one to
pass through, while causing another to
be reflected.

As with all other elements in the op-
tical path, the index of refraction of
dichroic coatings is the secret to their ef-
fects. The thickness of the dichroic iayers
is only a fraction of the wavelength of
the color to be affected. With layers
plated onto the front surface of a mirror,
green and red are transmitted, while
blue is reflected. (See Figure 8.} A second
dichroic passes red and reflects green. In
each case, trim filters precisely define
the wavelength of light that reaches the
camera tube.

Dichroic mirrors are effective in color
separation and allow all three tubes (or,
in early camera designs, four tubes) to be
in parallel. Today, more efficient splitters
use prisms, although the tubes can no
longer lie in a convenient side-by-side
configuration. Careful selection of in-
dices of refraction, placement and shapes
causes one or more prisms to split the
light into red, green and blue com-
ponents, again, with trim filters to
achieve high color accuracy.

Although the shape of the camera may
be determined somewhat by the optical
block. prism optics are more stable and
smaller in overall dimensions than their
mirror counterparts. (See Figure 9) The
size is reduced even more if CCD devices
are cemented directly to surfaces of the
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to automate,
look to IGM.
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When you are thinking of using a program automation
system, a number of questions come to mind, How
do | handle network news? How many events of
memory do | need to handle any format? How will this
work with my billing system? With over 20 years of
experience, IGM can help you determine how best to
add automation to your operation. The broadcast
industry has counted on IGM to build automation
systems for all kinds of operations, from small radio
stations to network operations.

We can build a program automation system for your
station using an IBM-PC or compatible as the brain to

control the IGM-SC or IGM-EC automation controllers.
Depending on your specific application, you can add
the IGM GoCart and Instacart to handle your
commercials and announcements or, it you need
reel-to-reel machines or other cart machines, we can
include the Studer-Revox PR-98 and Fidelipac cart
machines in your system.

For informaticn on how you can use automation
successfully, call

800-628-2828 Ext. 578
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282 West Kellogg Road

Bellingham, Washington 98226

(206) 733-4567
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New 35 kW FM Power
From A Proven Winner

E ¥

Continental's New Type 816R-5 is a high per-
formance FM transmitter that uses the Type
802A exciter to deliver a crisp. clean signal.

The power amplifier uses an EIMAC
9019/YC 130 Tetrode specially designed for
Continental, to meet stringent FM service
requirements at 35kW.

a DIVISION OF VARIAN

* SCR Power Control

+ Automatic RF Power Output Control
= Automatic SWR Circuit Protection

+ SWR Output Power Foldback

* Remote Control Interface

* AC Power Failure Recycle

* Grounded Screen Amplifier

* Internal Diagnostics

The 816R-5 is an outgrowth of Continental's
popular 816R Series of 10, 20, 25 and 27.5 kW
FM transmitters. It uses husky components
and is built to give many years of reliable.
dependable service.

For brochure and operating data, call (214)
381-7161. Continental Electronics, a Division
of Varian Assoc.. Inc. PO Box 270879 Dallas.
Texas 75227.

Erecenomice D

varian
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NOW, ONE MICROPHONE CAPTURES ITALL.

All components available separately.

The Sennheiser Telemike
Electret Microphone System.

Its unique modular design
provides all the flexibility and
precision of a collection of sep-
arates—from omni to super
cardioid, spot to shotgun, tele-
scopic boom to tie-clip lavalier.

All, at a fraction of the price
of comparable separates.

And all, with the most ad-
vanced electret technology
available: our unique back-
electret.

See your Sennheiser dealer
for details. And capture it all.

SENNHEISER’

Sennheiser Electronic Corporation (N.Y.)
48 West 38th Street - New York, NY 10018 « (212) 944-9440
Manufacturing Plant: D-3002 Wedermark. West Germany

©1982, Sennheiser Electronic Corporation (N.Y.)
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prisms. An added benefit from CCDs is
freedom from registration errors.

The right lens for the job

Selecting a TV lens involves several
factors. The lens must match the camera.
Some literature refers to the optical for-
mat by tube diameters. More accurately,
however, the format indicates the
diagonal of the scanned area on the
camera tube faceplate. A Y-inch tube
generally provides a diagonal measure-
ment of 11mm.

Only one-fourth of the image produced
by a l-inch lens would fall on the face-
plate of a Y-inch tube. A %-inch lens
would leave a portion of the l-inch tube
unexposed. The relay group at the rear
of the lens matches the required size.
Some cameras, designed to use more
than one size of camera tube at the same
time, must have elements in the optical
block to achieve the correct format for
each tube.

The back focal length of the lens must
match the camera design. Some adjust-
ment is normally available on lenses, but
the amount of adjustment is to compen-
sate manufacturing tolerances. For best
results in specifying a lens, mention the
camera model on which it will be used.

Choosing the appropriate lens speed
for a camera requires more attention
that picking the fastest lens system that
also meets other required parameters.
The {/stop for TV lenses refers to the
largest relative aperture, which occurs at
the wide-angle zoom position. As the
zoom group moves toward the longer
focal lengths, aperture remains constant
untii a knee in the transmission
characteristic is reached. From that
point on, the aperture may change rapid-
ly as the end of the zoom is approached.

Selection of aperture must also involve

Normally protected by the shroud, drive cir-
cuits (shown on an Angenieux 15x13 lens) for
servo iris, zoom, focus or extender activation
receive signals from the camera, control unit
or operator controls.
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With 20,000 hours MTBE, it could be ten For details about the HP8903B/E, call
years before the HP Audio Analyzer takes your local HP office listed in the white pages, or
a break. So you won'’t lose patience with down use our toll free number. 1-800-556-1234,
time or money on repairs. And at $5800* (or ext.515.In California, 1-800-441-2345, ext.515.

$3900* without a source), you can easily afford
the most reliable audio distortion analyzer (ﬁp HEWLETT
on the market, *U.S. list price PACKARD
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TRIM FILTER —

that requirement. At minimum zoom,
the lens should be wide enough to in-
clude a large portion of the studio in the
view. Consider integral range extenders
for the unusual extreme close-up.

ENG work may mean a trade-off be-
tween lens focal length and operational

TRIM FILTER
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the f/stop equivalent presented by the
optical block in the camera. If the
camera specifications call for an /2.8
lens, using an f/1.2 lens is more than ex-
pensive overkill. Excess light passing
through the lens can result in
undesirable reflections in the optical
system. As a general rule, pick a lens
aperture that is equal to or smaller than
the internal portion of the optical system.

The lens you select will probably in-
clude an automatic servo iris that is con-
trolled from signal level-sensing circuits
in the camera. Servo control of zoom is
also likely and may include a feedback
circuit for cameras with lens setup
memories. Some systems include servo
focus features as well, but many keep
focus as a manual controi function.

Focal lengths and zoom ratios must be
tailored to the application. Cameras for
sports and OB events typically use longer
zoom lenses. A zoom ratio of 40X or 44X
allows a fixed camera in the press box to
provide good close-up views of players
on the field. At their shortest range, they
also produce reasonably wide-angle
views of the sports facility.

A 44X lens on an ENG camera at the
playing field level would be less prac-
tical. The shorter distance from camera
to subject rules out the long lens. The
portability advantage of ENG cameras is
also lost, because zoom ratios more than
14X normally require a tripod for
satisfactory use. The weight alone of a
long lens is excessive for portable
camera operation.

In the studio, a longer lens is occa-
sionally useful for quick access to ex-
treme close-ups of small objects. As
studio dimensions are usually limited, a
zoom ratio of 14X to 18X will suffice for
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Figure 9. Most new camera designs use a
prism as a beam splitter. Not only is the prism
more efficient than a mirror, it is more com-
pact and less subject to misalignment,

flexibility. The typical system for ENG is
in the 14X zoom range. Movement of the
camera operator is magnified by the
lens. As a result, even integral extenders
often remain unused, unless some
stabilization is available. For a relatively
stationary camera, a tripod and pedestal-
type mount might be considered. ENG,
however, is not static and the tripod may
be an encumbrance. In its place, a gyro-
stabilized lens system can significantly
reduce camera shake. Gyro-based units
can be effective for any production work
in which the camera physically moves.

Lens systems for outdoor use need
some type of weatherization. Because
dust and moisture are prime enemies of
the lens, special attention to water proof-
ing and prevention of dust ingress will
pay off. Conversely, lenses specified
strictly for the studio do not require the
added protective design.

Maintenance

In most cases, the greatest main-
tenance requirement of the lens system
is cleaning the outside housing and the
glass surfaces. The front element, which
is exposed to the elements, may collect
dust or become splattered with water.
Dust should be removed with a light
touch from a soft lintless cloth. An even
better cleaner is a small can of com-
pressed air. Whenever possible, avoid
touching the glass surface of the lens.

Carefully remove smears on the glass
with a detergent solution. Avoid exotic
cleaning solutions. For unusual situa-
tions, contact your lens manufacturer.
Once the lens is clean, consider installing
a clear glass cover over the front ele-
ment. The cover ensures protection for
the lens at a minimal cost.

The rear lens surface and any optical
elements inside the camera also must be

www americanradiohistorv com

Reflections

Mirrors reflect light by bending light
rays back into the immediate medium.
If the surface is planar, a sharp image
appears at any distance. The light
waves are bent, but remain relatively
parallel to one another. If the surface is
curved, the waves reflect in various
directions. Depending upon the type
and smocthness of the curve, the im-
age may be enlarged or reduced in size
and may be inverted.

The angle at which light strikes the
surface is the angle of incidence, while
the angle of light leaving the surface is
the angle of reflection. The two angles,
measured from a normal line that
meets the surface perpendicularly, are
equal. This law is never broken, even if
the surface is not smooth.

Plane glass mirrors may reflect from
the front surface (first point contacted
by the light) as well as from a rear
sifver-plated surface. Except for possi-

The angle of incidence is equal to the angle
of reflectance, both measured from the nor-
mal, a line meeting the reflecting surface at
an angle of 90°.

A front-surface mirror is preferred over a
rear-surface plated mirror in high-quality op-
tics. because only one reflecting surface ex-
ists, avoiding secondary reflections.

kept free of dust, because particles on
those surfaces may appear in focus.
Again, a soft cioth or brush and the can
of air are preferred methods of cleaning.
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STANTRON

ble effects work, the double image
resulting from a rear surface mirror i .
would be undesirable. Therefore, mir- i = 1B
rors in camera optical systems may be 1 i y |
metallic or glass with a polished plated i Y. |

layer on the front surface.

A concave mirror, as found in re- I'
flecting telescopes, causes light rays to
converge at a focal point in front of the
mirror. Images seen between the focal
point and the mirror surface are
enlarged and upright; images viewed
beyond the focal point are inverted.

The convex mirror creates a virtual
image behind the surface. The image is
always erect and is smaller than
created with a plane mirror. Convex
rearview mirrors on automobiles
allow a wider-angle view than plane-
types provide.

Another highly efficient reflector is
the prism. Although rarely used in TV
optics, the double Porro prism with
45°-45°-90° angles allows realignment
of light for easier viewing in high-
quality binoculars.

for « YIDEO PRODUCTION
» POST-PRODUCTION
* EDITING « ENG = EFP

CABINET CONSOLES
A concave mirror causes light waves to be DESK CONSOLES
refiected and converged at a foca! point in VTR/VCR RACKS

front of the mirror.
\ DUBBING RACKS

STANTRON
VIDED CENTER

Designed for

YOUR VIDEQ EQUIPMENT
| has modular “add-on”
_ features that allow
g maximum flexibility
" and versatility
in designing console
arrangements for
professional, industrial,
communication

and educational

VIDEQ CENTERS.

Write or call for FREE
VIDEO CENTER CATALODG
2200

A convex mirror causes light to be reflected
divergently toward its source, while a virtual
image appears behind the mirror.

maiting address: P.0. BojlS#58VC
No. Hollywood, CA 918 SA

or catt Toll Free: 1-2an-§8M0018 S'l'AN'l'nou
No. Calif. Toll Free: 1-800-88450020
If the system includes front-surface mir- So. Calif. please call 1.213-SER0800 Unit of Zero Corporation
rors, never rub the surface to remove ’

dirt or smears. Use soft brushes or air.
The movable elements of a zoom lens

tactory:
6900-6918 Beck Ave.
No. Hollywood, CA 91605
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The SSL Stereo Video System

The Practical Standard For MTS Production

the SL 6000 E Series makes
innovative stereo programming
practical on a daily basis.

Before and beyond the transmitter, Multichannel Television
Sound is an art. In the studio and post-production suite, the
creative use of stereo can do as much or more than lighting,
lensing, colour and video effects to give depth, impact and
immediacy to the television picture. It quite literally adds an

Only SSL has triple stereo mix
entirely new dimension to the viewing experience.

buses for stereo music, dialogue
and effects, plus rapid mix-minus
matrixing for Second Audio Pro-
gram creation. Only SSL provides
compressor/limiters, parametric
equalizers, expanders and noise
gates on every channel — plus
balance and image width controls
for all stereo sources. And only
SSL provides such time-saving operational features as patch-
free audio subgrouping and pushbutton signal processor
routing. For post-production efficiency, even the multitrack
electronics remotes are built right in. And that’s just the

new line standard equipment!

In stereo, television is a whole new
ball game — or newscast, or series,
or advert, or sitcom, or special.
Because stereo is both narural and
compelling, the programming
possibilities are as broad as the
imagination and skills of today’s
sound designers. Technical limit-
ations and the constraints of time
are the only obstacles. And

that’s where SSL can help.

Qur SL 6000 E Series Stereo Video
System handles complex MTS
production with unrivalled ease and
efficiency. Designed to simultane-
ously speed and enhance all aspects
of television audio production,

Options include Total Recall™ —an SSL exclusive, completely

independent of the audio path, which allows any operator to
recreate the most intricate console setups for any programme
with rapid accuracy, week after week. Programmable dynamic
stereo equalisation and panning may also be added, along with
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are usually enclosed in a partially sealed
environment. In theory, dirt should not
get into that environment. If it does, con-
sider sending the lens to the manufac-
turer for servicing. Glassware elements
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in zoom lens systems are best considered
non-user-serviceable parts, and are best
left to qualified optical specialists.

If you have found it necessary to
remove the lens housing, you may wish

wwWw americanradiohistorv com

to check the operating manual in regard
to lubrication of moving parts. The en-
vironment in which a lens is used may
require a different lubricant than the
manufacturer originally used. If that is
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multi-repearable Events Control, Automatic
Dialogue Replacement, and centralised
cammand of up to bve synchronised audio
and video machines. All of this is thoroughly
integrated wirh rhe SSL Studio Compurer —
the world'’s number one choice lor mixing
automarion.

Best of all, the SS1 Sterco Video System is
not a hasty revamp of an old mono design. Nor is it an experi-
mental project in search of a guinea pig. It is a practical,
reliable international standard for advanced television audio
production — proven in well over half a million hours of
network and independent studio and mobile operation —

in Great Britain, Japan, Germany, Scandanavia, Australia,
Canada and all across the United Srates.

Take advantage of our experience. Call or write today for a
free 40 page colour brochure describing the operation and
applications of the SL 6000 E Series Stereo Video System.
If your station or facilitv is contemplating an upgrade ro tull
MTS production capabilities, we'll be happy to arrange a
complete demonstration. And be sure to ask about our
tralning programmes.

Solid State Logic

Begbroke. Oxtord. England OX5 1RU « (08673) 4333
200 Wesr 57th Strevr « New York, New York 10019« (212) 315-1111
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the case, use only the manufacturer-
specified oils or greases, sparingly.

Lens systems for ENG have few inter-
nal adjustments. Studio lenses, however,
do have additional maintenance needs.
Many have electronic circuitry for servo
control features. Before making ad-
justments or repairs, study the manual to
thoroughly understand the circuit.

Adjustments may be needed for in-
tegral pattern projectors found in some
systems. Access to these adjustments has
been simplified by designs with housings
that can be removed without unmount-
ing the lens from the camera. In others,
access doors make available only the
areas for adjustment, and keep the other
areas protected.

The TV camera optical system, more
than any other assembly of the camera
chain, requires a thorough understand-
ing by the maintenance technician. Un-
warranted disassembly can result in
greater problems than existed in the first
place. [f there is any question on the best
approach to a problem, contact the
manufacturer for advice.

TV camera optical systems are among
the most sophisticated devices in the sta-
tion. As in any maintenance project, do
not try to fix something that is not
broken. Because of critical alignments in-

Lens types

There are six primary lens types,
based upon shape. Most common is the
double convex lens, which has the
greatest light-converging power.
Parallel light rays passing through the
element are forced to converge at a
point that is related to the focal length
of the lens.

If one side of the lens is flat, the ele-
ment is plano-convex. For the same
convex curvature, this lens has only
half the converging power of the dou-
ble convex type.

Also considered a converging lens is
one type of meniscus lens. Although
the back side is concavely shaped, the
radius of curvature is less than the
front surface. As a result, light rays are
converged, but the focal distance is
greater than either the double or

c

plano-convex unit. The meniscus is the
weakest lens type.

Diverging lens elements are com-
monly associated with the concave
shape. As with convex, the double con-
cave element has the greatest diverging
power. Such lenses do torm an image,
but the virtual image appears to be on
the same side of the lens as the object.

The plano-concave lens has only half
the diverging capability, but otherwise
retains the characteristics of the double
lens. Such elements provide optical
corrections tn the lens System.

A concave meniscus lens also exists.
Again, the back side of the lens is
curved, this time with a convex shape.
The convex curvature is less than that
of the concave side. Parallel rays passed
through the lens do not converge.

Six primary lens lypes are used in TV optics: (a) double convex: (b) plano-convex; {c} convex
volved with the optics, focus on the real meniscus; (d) double concave: () plano-concave: and (f} concave meniscus. B

problems, then proceed with care.
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By Terry Pennington

Perceptions

>

_audio perception

—-;-'#-

Facts don’t matter—perception does. In the race
to keep up with technology, don’t lose sight of reality.

Subjective evaluation of audio com-
ponents continues to be one of the most
hotly contested issues facing audio pro-

Pennington is director of technical marketing and
development at Rane Corporation, Mountlake Ter-
race, WA,

106 Broadcast Engineering August 1986

fessionals, despite the attempts of many
engineers and authors to shed objective
light on the issue. It is critical that
anyone involved in the selection and
evaluation of audio broadcast products

for radio, TV and post-production
facilities be aware that what we believe

wWwWw.americanradiohistorv.com

we hear is more a function of what goes
on inside of our heads than what occurs
on tae outside. It is also imperative that
equipment manufacturers realize that
subjective evaluation does not take
precedence over science and plain com-
mon sense.
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R-42 diversity receiver - Now with GaAsFET’s.

Improved sensitivity and system range, with ultralow noise.

Cetec Vega’s top-of-the-line PRO
PLUS R-41 and R-42 wireless-
microphone receivers have quickly
become the worldwide standard
of excellence. Overall quality of
the PRO PLUS wireless system is

equal to wired microphone systems.

with respect to dynamic range.
signal-to-noise ratio, distortion,
etc. We invite your comparisons.
Check these features of the new,
improved PRO PLUS receivers:

¢ GaAsFET front end.
Provides the highest achievable
sensitivity for maximum system
range. Also incorporates a high-
performance helical filter.

* Lowest distortion.
00.25% maximum, 0.15% typical.

® Measurably the highest signal-
to-noise ratio and widest
dynamic range.
Quiet as a wire. With DYNEX I
(a new standard in audio pro-
cessing), SNR is 101 dB (108 dB
A-weighted). System dynamic
range is 133 dB including trans-
mitter adjustment range, from
input for maximum nondistorting
gain compression to noise floor.

® “Infinite gain” receiver.
Improved performance in the
critical threshold region, superior
handling of multipath condi-
tions, better SNR, and constant
receiver audio output level.

® Professional audio circuits.
Output is adjustable from +2()

dBm to -60 dBm in four ranges.
Also featured are selectable phas-
ing and 0.2-watt independent
headphone amplifier.

® True dual-receiver diversity.
The R-42 diversity system is the
most reliable method to avoid
dropouts. The R-41 nondiversity
receiver has all of the other
features of the R-42.

PRO PLUS wireless-microphone

systems achieve the highest per-

formance possible with today’s

advanced technology.

Write or call for further informa-
tion and location of your nearest
dealer: Cetec Vega. P.O. Box 5348,
El Monte, CA 91734. (818) 442-0782.

The best wireless
gets even better.
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@

PRO PLUS
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e Cetec Vega
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Science is a waste of time
if one tries to use it to
change faith.

Perception vs. facts

It is not the facts that matter, it is the
perception that matters. There is no
quantity of facts large enough, or proof
strong enough to overcome preconcep-
tions. Science is a waste of time if one
tries to use it to change faith. It simply
does not work.

A designer of audio equipment is
sometimes asked to include in a product
electrical performance features that,
based on logical scientific thinking, have
little value in terms of the application of
the equipment. Features such as in-
credibly high slew rates, little or no
overall negative feedback or trendy com-
ponents often do little to improve the
performance of the equipment in the real
world. Including such features in an
otherwise quality design is not wise if
concrete, scientific proof of their value is
not readily available.

Mark Twain said it best when he
observed, “There's a great deal of human
nature in people.” Human nature is the
dictator that mandates what we expect
to hear, see, feel, taste or smell. If you
touch something that looks hot it will feel
warmer than it really is, especially if it is
at a neutral temperature. If the
temperature is moderate, our expecta-
tions will outweigh reality. By the same
token, physical form and adjacent color
drastically change the perception of a
specific color. This perception is not
caused by a lack of resolution of the
sense of sight, but rather, by a lack of ob-
jectivity in the brain.

Most humans possess the ability to
discriminate between red and yellow,
blue and green. Yet, they cannot readily
distinguish one musical pitch from
another without a close reference. If
most of us were to hear a performance of
any well-known work in the key of C at
this moment, and in the key of A a short
time later, we would not be aware of the
change in pitch.

108 Broadcast Engineering August 1986

Volatile memory

How does this relate to audio percep-
tion? !t is really quite simple. If 50 people
could somehow manage to sit in the
same seat at a live performance, and
receive the same precise audio informa-
tion, all 50 would develop a different
perception.

If they listened to a reproduction of the
same performance at a later time, made
with microphones of the same pattern
and frequency response as their ears,
and a 100% perfect storage medium, all
50 would have differing opinions about
the fidelity of the reproduction. Even if
the reproduction were less than perfect,
some would think it was more accurate
than others. It simply is not possible for
the human mechanism to remember ex-
actly how the original performance ac-
tuatly sounded.

Another audio equivalent would be to
take a trip to Boston’s Symphony Hall to
hear a live performance of the Pops, and
then listen to a recording of the perform-
ance later in your own living room. The
object of the reproduction, of course,
would be exact duplication. The
microphones, however, were not in your
seat at the performance. Strike one. The
microphone's frequency response is dif-
ferent than that of your ears. Strike two.
The microphone's pickup pattern is dif-
ferent than your ears. Strike three. Then,
sum into this equation the characteristics
of the recording console, equalization,
the recording medium, the playback
medium, speakers and the acoustics of
the room and you see the problem.

Good senses, poor interpretation

Human perception relies on multiple
elements: the senses, expectation and
faith, to name a few. It has been shown,
time and time again, that what you ex-
pect to occur most likely will occur.

The senses give our brains a trans-
ducerlike input, allowing us direct con-

What you expect to occur
most likely will occur.

What
do you think?

This article exprosses e wlews of the
author. It correctly podnts aut the need
to carefully evoluate new! equiprmend
specifications in light of procticad ap-
plicaitons s the real werld of radio
and TV broadeasiing. What are vour
el o this fopie® Wite us af

Broadcast Engineering magazine
P.O. Box 12807

Overland Fark, K5 66212
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tact with our surroundings. These inputs
are altered by the enormous computa-
tional resources of our brains to suit in-
dividual expectations of reality. It is
these modifications of our sense inputs,
specifically as they relate to audio, that
cause the uproar that pervades our field.
The religion to which we subscribe in
professional audio will directly change
what we perceive we hear when audi-
tioning a component or system. Those
who belong to the Church of Tubes will
perceive the demonstration of a new
solid-state device quite differently than a
member of the House of Silicon. What
one believes to be true usually will be,

Subjective evaluation

As audio technology progressed to the
level that mandated critical evaluation of
audio performance by the ear, a myriad
of dilemmas began to surface. These
stemmed from the occurrence of two
seemingly identical devices that sounded
quite different from each other. On the
test bench, no measurable differences
could be found. The rational scientist
would conclude from this situation that
the wrong operational characteristics
were being measured. After all, when
this phenomenon was first noted, the on-
ly easily measured parameters were fre-
quency response, harmonic distortion
and phase shift. Because the frequency
response and phase deviations of a com-
ponent are directly related, the evalua-
tion could be limited to two parameters.

The questions, however, would not
answer themselves. How could two
similar pieces of equipment sound so
totally different? The answer was (and is)
thought to lie in a plane that has yet to be
investigated.

Subjective distortion

Over the years, many new forms of
distortion have been discovered. Each
discovery was thought to be at least part
of the answer to some of the nagging old
questions. These tests usually met with
great acclaim and caused some rather
drastic rethinking on the part of elec-
trical designers.

Some of these new discoveries include
slew-induced distortion (SID), transient
intermodulation distortion (TIM) and
phase distortion. At the time of their
discovery and resultant popularity, these
were heralded as the answer to the
never-ending question, “How can two
components sound so different?” But are
these new distortions really the answer?

To find out, you must look at what
these tests really measure. SID and TIM
are nothing more than means to find out
if there is some frequency and level that
will cause a circuit to become non-linear.


www.americanradiohistory.com

‘The world's smallest

‘wireless system.

And 2 ways to talk to it.

At Gamera Manrt.

Sennheiser sets new
standards for compact
portable wireless equipment:
pro performance from two
units no bigger than a king-
size cigarette pack, and a
hand-held mike that weighs
just a few ounces more.

Specifically designed for
use with carrier frequencies
ranging from 947-952 MHz
the three units are particularly
well-suited for film, TV and
sound-reinforcement
applications.

All three feature crystal
oscillators, recessed controls,
battery condition LED

expander circuitry and sturdy
metal construction.

SENNHEISER SK-2012 TVH

WIRELESS POCKET TRANSMITTER.
Available in UHF and VHF models

< 46 dB input pad + defeatable limiter.
SENNHEISER EK-2012 TVH BODY

PAC WIRELESS PORTABLE RECEIVER
Two channel capability (one std.)

» adjustable audio level
SENNHEISER SKM-4031 TVH
WIRELESS TRANSMITTER. For use
with UHF and VHF {requencies

+ + 10 dB sensitivity pad - wide screen
removable for cleaning.

-"‘BK- =
J) “’-v,,: g
oA H‘
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indicator, HyDyn* compressor/

« adjustable squelch.
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Sennheiser SK-2012 TVH
Wireless Pocket Transmitter.

Sennheiser EK-2012 TVH Body
Pac Wireless Portable Receiver.

Sennheiser SKM-4031
TVH Wireless Transmitter.

The more you know about audio, the more you can
- rely on Camera Mart.

neCamera Mart, ...

456 wWest 55th Street, New York 10019+ (212) 757-6977

Telex: 275619 /FAX (212) 582-2498
305 Vine St.. Liverpool. NY 13088 « (315) 457-3703

Sales * Service « Rental
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In a truly blind test, an
evaluator can rarely
achieve even a 50% ac-
curacy rate in selecting a
favorite piece of equip-
ment.

Every linear electronic device has a fre-
quency/magnitude point at which it will
become less linear than is acceptable.
Usually, this is well outside the design
window.

Virtually every commercially available
audio power amplifier will pass a 20kHz
sine wave distortion test at full power
without any indication of slew rate
limiting or slew-induced distortion. If the
sine wave input is increased in frequency
far enough beyond 20kHz, all amplifiers
will reach a point at which they no
longer perform in a linear fashion. The
only difference among amplifiers of dif-
ferent designs, when tests are applied for
SID or TIM, is the margin between
satisfactory 20kHz performance and the
frequency at which they no longer
perform properly.

If an amplifier is forced to exceed its
slew rate limit, it will sound miserable
throughout the audio spectrum. Lower
frequencies will be severely distorted
along with the high-frequency culprits.
This is by no means a subtie phenome-
non. SID and TIM were, however, used
to explain some of the very subtle dif-
ferences between amplifiers. These
distortions were used to account for
openness of amplifiers, roundness of in-
struments or a subtle sheen that one
amplifier might have over another. This
is impossible. An amplifier slew limiting
for even a few microseconds sounds
more like a close-range blast from a
howitzer than a lack of roundness.

As further proof, consider the quality
of digital audio. Some argue the sonic
merits of this medium. However, assume
for the sake of this example, that it is as
pure as most agree it is (or at least as it
can be).

In order for digital storage of analog
material to function linearly, a steep
filter to band-limit input material is re-
quired. These filters typically cut off from
1kHz to 2kHz above the highest desired
frequency. The resulting cutoff frequen-

110 Broadcast Engineering August 1986

cy is between 21kHz and 22kHz. Is it,
therefore, necessary to require an
amplifier to produce anything above its
full-power, 20kHz limit? If, to the reader,
digital audio sounds satisfactory, then
the previously mentioned bandwidth
restrictions must not be getting in the
way of your enjoyment.

Equipment reviews

Audio equipment reviewers have, for
years, been writing about the subtle dif-
ferences encountered when judging the
relative merits of different pieces of hard-
ware. One often encounters such terms
as gritty, shrill and tubby as typical ex-
amples. Personal experience has shown
that presuggestion and personal bias
play a greater role in these evaluations
than anything concrete. In a truly blind
test, an evaluator can rarely achieve
even a 50% accuracy rate in selecting a
favorite piece of equipment. The true
believer, on the other hand, will always
argue that this form of test is not valid. It
must be understood that there is no ab-
solute way of settling the debate. Per-
sonal faith and belief cannot be settled.

Objective quality
Our job as professional engineers is to
provide the most accurate sound possible
for our audience. In order to do so, we
need to make judgments as objectively
as possible. There are four primary
elements about which we should be con-
cerned: frequency response, dynamic
range, ambience and linearity.
Frequency response may be the easiest
quality to evaluate and adjust, if
necessary. Sufficient equipment and test
sources exist to allow you to measure
and correct the frequency response of
almost any type of equipment.
Preserving dynamic range—or worse,
trying to recapture it—is a bit more dif-
ficult. Recently, digital audio has provid-
ed the most cost-effective and readily
available means of accomplishing this
feat. Unfortunately, if dynamic range has
been lost, it cannot be fully reconstructed
to everyone’'s satisfaction. Again, thisis a
function of personal perception.
Ambience is another contested func-
tion of realistic performance. Ambience
is almost always compromised to some
extent by microphone placement.
Anyone who has ever tried to totally
maintain the ambience of a live program
can attest to the difficulty of such a task.
Preserving the linearity of a live per-
formance can be even more difficult. The
moment acoustic energy reaches the
diaphragm of a microphone, distortion
begins. This type of distortion is often
overlooked by critics and reviewers.
Most of them prefer to look for this
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phenomenon in the easier-to-analyze elec-
tronic devices. When was the last time
you saw a speaker or phono cartridge
review that specified 20Hz to 20kHz
distortion at several levels?

The reason for this lack of attention is
primarily due to the high magnitudes of
distortion resident in these devices. A
10kHz sine wave, if it could be faithfully
cut on vinyl, would look more like a
triangle .or chopped sawtooth than
anything resembling sinusoidal. A 10W
distortion analysis performed on most
loudspeakers results in measurements of
several percentage points.

The audio design community should
turn its attention to these critical areas
rather than the ongoing, subjective
arguments about the relative merits of an
unmeasurable or non-existent subtlety.

Preference dictates the answer

If you have come to the conclusion
that this author likes digital audio, and if
you do not, then you will tend to dis-
count most of what has been said.
Because you do not share the author's
religion, most of what is said is subject to
your criticism and doubt. If, however,
you tend to agree, it is most likely
because you had made these same deter-
minations beforehand.

Maybe you prefer the tube sound to
that of the silicon sound. If so, you prob-
ably have the idea that the author is one
of those Philistines who thinks tubes are
silly, and that they use too much energy
and are better suited to making glass
beer bottles. You probably will not
believe much of what has been said.

it is not logic or fact that dictates our
perceptions; rather, it is personal convic-
tion and faith. Discounting the scientific
and factual observations of others,
without personal unbiased examination,
is the cause of much of the dissension in
the professional audio community today.

Manufacturers of audio equipment for
professional use must continually be
aware of the foregoing truths. All must
realize that what is perceived is not
usually directly related to what is heard.
Perception is a modification of reality—a
modification that is based on bias.
Humans are not perfect. They are vic-
tims of emotion. Emotion and logic do
not mix any more than science and
theology mix. Audio designers must be
aware of this fact, or they will fall prey to
the same frailties as anyone else. Designs
should, therefore, be based on the best
available, solidly grounded technology—
and a healthy dose of common sense.

Editor's note: This material was adapted from ar;
Audio Engineering Society paper presented by Penn-
inglon at the 79th AES convention, Oct. 12-16, 1985,
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our after hour in a pad-
ded room can drive you
a little close to the edge. And you
don't need any extra trauma from
your Ya-track.

Tascam's new 42B 2-channel, 2-
speed, 2-track recorder/reproducer
will take your day-in, day-out, all-

42B 2-Track Recorder/Reproducer

day, all-night schedule in stride.
And features like +4 dBM XLR in
and out, balanced mic inputs for
field use, 250/320 nWb/m, and
front-panel controls reduce stress in
even the most harried engineer.
Call or write TASCAM for the full

story on the 42B. Because it's a
Circle {79} on Reply Card
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crazy world out there. And there's no
shame in seeking professional help.

TASCAM

TEAC Professional Division

7733 Telegraph Rd. - Montebellc, CA 90640
Telephone: (213) 726-0303
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. Truly great amplifiers are mea-
sured by two standards. Sonic
ity and reliability. Our new
RAMSA 9055, 9110 and 9220
power amplifiers achieve excel-
lence on both counts. And their superh,
well-balanced design, combined with
Matsushitas manufacturing processes and
rigid quality control, gives us the conti-
dence to back them with a 5-year limited
warranty.” This RAMSA warranty and
UL listing assures you that we stand
behind the 9000 series with everything
weve got. And thats saying something
We challenge you to compare these new
amps for yourself. But you better be pre-
pared to re-evaluate your standards
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How to keep your

mixing

board from

holding you back.

Today’s technological revolution is a
battle fought on two fronts: quality and
cost. Recent advances in recording equip-
ment let you do more than you ever
could before — And for less money. But
what about your mixing console? Can it
keep pace with recent giant steps such as
the significant advances in the quality
of analog and digital recording

| equipment? Without sacrificing
Sl your budget?

If youre mixing on 2 RAMSA
WR-T800 series console, the
88 answer is yes. RAMSAs 8-buss
s consoles are a smart choice for
8 or 16-track recording. They
offer the guality you need to
bring your recording chainup
to today's demanding specs.

RAMSASs T-Series
consoles save you
time, too. Each input chan-
nel simultaneously accepts
Mic, Line and Tape signals. A time-
saving feature, the Program Mix

Program
Mix Contro}

C 198G Pattsonic
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contro| and stereo Solo switches
let you choose the signal
source you want without re-
patching. So you get from
basic tracks to final mix in
record time.

Because with the RAMSA
T-Series, you get a mixing board
that does much more for less
without holding anything back.

RAMSA

Panasonic
Industrial Company

MIC LISE TRINA
5

[
|

- &
TaFs TRIM

FEAK

Pushbutton
Input
Selection

RAMSA WR-T820
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Harris Phase Fixer
By Ronald McGrew

F or years, video broadcast and produc-
tion facilities have taken time base cor-
rection for granted. It's the accepted
method for improving picture quality
and stability. For audio applications,
however, the use of time base correction
is relatively new. One device that cor-
rects for phase errors in audio channels
is the Harris Phase Fixer.

System description

The Phase Fixer is a closed-loop digital
device, Its proper use requires that mate-
rial be recorded with a special encoder
and then decoded prior to broadcast. Typ-
ically, a single decoder is located just be-
fore the audio processing. Encoders are
used with each stereo production tape
recorder that produces on-air material.

The encode-decode process relies on
digital processing to accomplish the
phase correction. A stable-phase 19kHz
reference signal is first recorded onto
each audio channel. When the tape is
decoded, the original phase reference
signal is detected and used to adjust the
delay of one of the two variable digital
audio delay lines.

In order to prevent the decoder from
locking onto an incorrect signal the pilot
tone is amplitude-modulated with a low-
frequency 297Hz tone. The tone is used
because it is high enough in frequency
that phase detection can be accurate and
sensitive, yet low enough that the lower
sideband of the pilot remains inaudible,
The encoder block diagram is shown in
Figure 1. The pilot tone is recorded at a
level that does not cause a degradation
in the system's total signal-to-noise ratio.
For most tape formulations, this level is
27dB below 250nW/m fluxivity.

Decoder
In addition to the pilot signal that is
added to the left and right audio chan-
nels, some method is needed to delay the
audio if the phase error is to be
eliminated. The system's decoder (see

McGrew is engineering supervisor for WBNS-AM, Col-
umbus, OH.
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Performance at a glance

® Corrects to within 16.6ps of absolute
correct interchannel delay

® Capable of greater than a 4:1 reduc-
tion in flutter

¢ Frequency response 30Hz-15kHz
+1.5dB

* Distortion less than 0.2%, 30Hz-
15kHz at +4dBm

® Noise better than 70dBm below out-
put, 20Hz-20kHz

® Automatically senses pilot tone and
switches to bypass when necessary

¢ XLR input and output connectors

Figure 2), uses 16-bit linear analog-to-
digital converters with a sampling fre-
quency that centers near 78kHz. This
high sampling rate allows the use of
gently sloping, anti-aliasing low-pass
filters with a fairly high cutoff frequency.

A linear 16-bit successive approxima-
tion A/D converter cutputs complemen-
tary offset binary data words to a 16-bit
wide 2Kb random-access memory
(RAM). The memory address is in-
cremented after each complete conver-
sion. The system creates an overall max-
imum delay of approximately 27ms,
which can be continuousty varied by
changing the clock frequency. The
original waveform is reconstructed by

Figure 1. Encoder block diagram.

LEFT 19kHz
AUDIO NOTCH
INPUT FILTER
RIGHT 19kHz
AUDIO NOTCH
INPUT FILTER

2.432MHz
CRYSTAL
0sC

! Field report ’

the D/ A converter, which is followed by
a de-glitcher and anti-imaging low-pass
filter.

The decoder may be locked out of the
active mode through a front panel switch
or by a command signal from the con-
sole. The latter is usefu! when the an-
nouncer wants to talk over encoded
tapes without the 27ms echo effect that
can distract board operators.

Pilot detection

The systern uses a sophisticated pilot
detection circuit. Each output channel is
first high-pass-filtered with a second-
order 15kHz HPF, removing un-
necessary low-frequency information.
The signal is then applied to an AGC
amplifier with 15dB of gain control
range. The pilot can be as low as 15dB
below nominal level and still be
detected.

After the pilot is detected in both chan-
nels, the AGC threshold is lowered an ad-
ditional 10dB, producing a strong
hysteresis effect. The AGC amplifier out-
put is then bandpassfiltered at 19kHz.
The pilot signal is now amplitude-
stabilized and heavily filtered. The
297Hz AM modulation is envelope-
detected and bandpass filtered.

The absolute phase difference of the
297Hz pilot is detected with a zero-
crossing phase detector, which develops
a control voltage. This voltage is then

used to vary the clock frequency of one
SUMMING AMP

— LEFT
AUDIO
QUTPUT

SUMMING AMP

RIGHT
AUDIO
_ OUTPUT

19kHz
NOTCH
FILTER

FILTER

MODULATOR

wwWwW americanradiohistorv com
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Figure 2. Decoder block diagram. Figure 3. Wow and flutter correction circuit block diagram.
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ERROR
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Wow and flutter
Wow and flutter is a common problem

til the phase of its reference signal years old and perhaps not capable of

outrut| of the two digital audio delay lines. The with cartridge machines. Most stations
& leading channel is therefore delayed un- use cartridge equipment that is several
matches the reference signal of the lag-  high-quality performance. With this type

of cartridge equipment, a time base cor-

Someone once said that “Certainty is Securitv.” That is
the main idea behind field strength measurements. Thev
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-T2 from Potomace 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 IF
bandwidth. Seven 20dB logarithmic ranges assures precise
readings. Internal demodulators (AM and FM) provide
audio monitoring of the selected signal.

It is easy 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.

gTUMAC IVSTHUME/VTS

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

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

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

tion loss, VS\WR, and filter
response. '-
Call Potomac Today

Place your order for this
new UHF field intensitv meter.
Put it to work. And then vou
will know for certain.
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INPUT IMP. BRIDGING BRIDGING BRIDGING BRIDGING
OUTPUT IMP. 600Q 600Q 600Q 600Q
INPUT LEVEL 0dB 0dB 0dB 0dB

OUTPUT LEVEL 0dB 0dB 0dB 0dB
MODE OF )

OPERATION BYPASS BYPASS DELAY IN DELAY IN
OUTPUT LEFT CHANNEL RIGHT CHANNEL LEFT CHANNEL RIGHT CHANNEL
N/A N/A NIA N/A

C.P.S. F D N F D N F D N F D N
30 ~0.1 | 0.009 0 0.008 0 0.06 0 0.08
40 0 0.011 0 | o0.008 0 0.06 0 0.08
50 0 0.01 0 0.008 0 0.07 0 0.08
100 0 0.009 0 0.008 0 0.06 ] 0.07
400 0 0.009 ] 0.008 0 0.06 0 0.08
1,000 0 0.01 | -84 0 0.009 | -83 (] 0.07 | -68 ] 0.07 - 67
2,500 0 0.01 ] 0.008 0 0.06 ] 0.07
5,000 -0.1 | 0.013 0 0.008 —0.1 | 0.06 0 0.06
7,500 0 0.011 +0.1 | 0.008 ] 0.06 +0.1 | 0.06
10,000 +0.1 | 0.015 +0.2 | 0.008 -02 | 0.06 +0.1 | 0.06
15,000 ~0.15| 0.012 +0.1 | 0.007 -02 | 0.06 0 0.06

rector (TBC) can be particularly useful.

The wow and flutter signals usually
manifest themselves as frequency
modulation of the desired program
signal. With the unit, any wow and flut-
ter phase-modulates the pilot signal. The
TBC detects the phase modulation with a
PLL (see Figure 3), and develops a cor-
rection signal that simultaneously varies
the clock frequency of both delay chan-
nels. This process typically reduces the
wow and flutter in the audio signal by a
4:1 ratio.

Measurements
Figure 4 shows the results of a
performance test made on our delay
unit. As with any digital product, there is
a direct relationship between the
operating level and the resulting S/N. If
the tests had been conducted at +4
operating level, the S/N would have
measured approximately 72dB. If it was
tested at a +8 operating level, the §/N
would measure approximately 76dB.
Likewise, the distortion level would
drop from the 0.06% area at zero
operating level to approximately
0.0025% at a +8 operating level. In
general, all of the audio test data is
significantly better than that shown on
the manufacturer’'s data sheet.
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Figure 4. Performance measurements.

User comments

At our station, the decoder is con-
nected to the output of the on-air con-
sole, which drives the telephone lines.
We couldn't mount the delay unit at the
transmitter because the phone lines can't
pass the 19kHz pilot tone.

In order to prevent confusing the an-
nouncers, all studio monitoring is prior to
the deiay. In the air studio, a different ap-
proach is needed. Here, we monitor the
off-air signal via headsets. When the
microphone is turned on, the delay is
turned off. The switch between delay
and bypass is smooth and unnoticed by
the staff or listeners. When the
microphone is turned off, the delay is
again switched on.

It may be difficult for some engineers
to believe in the need for a phase correc-
tion device. If, however, you simply tune
around the dial you may notice a
number of stations with phase problems.
They often manifest themselves as a loss
of highs or a moving back from the
microphone by vocalists. Sometimes the
signal seems to be lacking punch.

At our station, the elimination of phase
errors has made a noticeable difference.

www americanradiohistorv com

We immediately saw an improvement in
the AM signal's high-frequency content.
Our station does not broadcast in stereo,
so we combine the left and right outputs
of the phase correction device into a
monaural signal. The resulting signal is
bright, clean and includes everything up
to approximately 13,000Hz.

Fortunately, it is not necessary to en-
code all of your material at one time.
Because the device detects the presence
or absence of the pilot tone and switches
to the correct mode, conversion can take
as long as you want. We have 2,000 carts
and have converted about 60% of them
to the encoded format.

We have been using the Phase Fixer
for more than 18 months. During that
time, | have become convinced that it is
the best method available for correcting
our phase and wow and flutter problems.

Editor's note: The field report is an exclusive BE
feature for broadcasters. Each report is prepared by
the staff of a broadcast station, production facility or
consulting firm.

In essence, these reports are prepared by the in-
dustry and for the industry. Manufacturer’s support is
limited to providing loan equipment and to aiding the
author if support is requested in some area.

It Is the responsibility of Broadcast Engineering to
publish the results of any piece tested, whether
positive or negative. No report should be considered
an endorsement or disapproval by Broadcast
Engineering magazine. B&
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Radio ’86 features
seminars and exhibits

By Brad Dick, radio technical editor

The 1986 NAB/NRBA radio conven-
tion is scheduled to be held Sept. 10 to 13
in New Orleans. This marks the last time
the show is listed as a joint convention of
NAB and National Radio Broadcasters
Association (NRBA).

For the past two years, NAB and NRBA
have co-sponsored the convention.
Earlier this year, the groups joined to
form a united organization.

Gary Owens, vice president of creative
services, Gannett Radio Division, Los
Angeles, will receive the Radio Award at
the Sept. 12 luncheon. Owens, morning
personality on KKGO-FM, Los Angeles,
will receive the award for his long-term
involvement and continuing contribution
to the radio industry.

Also highlighting the convention will
be John Naisbitt, chairman of The
Naishitt Group, Washington, DC, and
author of the international best-seller
Megatrends. Naisbitt will deliver the Fri-
day luncheon address.

Sessions
The convention continues to em-
phasize management, programming and
sales. Engineering sessions also have
been planned. This year's convention
begins on Wednesday with a welcoming

reception and registration.
For the engineers, a special l-day
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Wednesday, September 10

held Wednesday. The fee for this session
depends on whether you are registered
for the Radio '86 convention. Those want-
ing to attend the non-ionizing radiation
seminar but not Radio '86 will be re-
quired to pay $250 or $150, depending
on whether their stations belong to NAB.
For those engineers attending Radio '86,
the fee willbe $150 or $50, again depend-

'S 44 4

ing on NAB membership. For non-
members of NAB, registration for Radio
‘86 is $495. For NAB members, registra-
tion is $345.

The engineering topics include: com-
municating with program directors and
managers, new studio technology, FMX,
AM stereo, FCC forum, and using a Smith
chart. Using AM stereo, FM antennas and
studio design and new studio technology
also will be discussed.

Based on the number of sessions
planned, the Radio '86 convention will
again address the needs of many
managers and program directors. A total
of 40 sessions for managers and pro-
grammers is scheduled. Thirteen ses-
sions are on tap for engineers. Further
information on the convention is
available from NAB.

Exhibits

As of early May, a total of 71 exhibitors
were scheduled to appear at the show.
Radio '86 is planned as one of the largest
radio products exhibitions anywhere.
The exhibitors include manufacturers,
distributors, syndicators, program sup-
pliers and consultants.

The convention is expected to host
about 2,500 registrants over the 3-day af-
fair. Those registering early automatical-
ly qualify for a chance to win a trip for
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IBC expands exhibits

By Carl Bentz, TV technical editor

The southern coast of England in mid-
September should be a pleasant environ-
ment for the 11th International Broad-
casting Convention. If you are planning
to visit Brighton for IBC, you should
make your plans now. A 25% increase in
exhibition space, requested for this bien-
nial event, is not expected to handle all
applicants. Hotel accommodations in
Brighton and the surrounding area will
fill rapidly.

The fee to attend the full convention is
about $204 (£130), including a value add-
ed tax (VAT) of about $26.62 (£16.96).
Conversions are based on a July 1 dollar-
to-pound ratio of 1.57:1.

For the full show fee, the participant
may attend all technical sessions and
social functions and will receive the con-
vention publication and exhibit catalog.

A 1-day pass is available for Sept. 20 to
23 for about $78.50 {£50) including a
VAT of about $10.23 (£6.52). The I-day
pass does not include social functions or
publications.

Facilities

The expanded exhibit area includes
space in the Metropole Hotel Conference
Centre, the Brighton Centre and the
renovated Grand Hotel. Satellite receiv-
ing equipment will be displayed on the
Esplanade in front of the three buildings.

More than 154 exhibitors are expected
to take part, some making their first ap-
pearance at this international trade
show. In addition to many established
products, new introductions and special-
ty products will also be displayed.

The technical program

Technical presentations are still ten-
tative, but more than 85 papers have
been scheduled, Due to the number of
presentations, concurrent sessions will
be held.

The program will begin on Saturday,
Sept. 20, with Evolving Technology—Ap-
plications and Economic Aspects.
Speakers will represent Tyne Tees
Television (U.K.), Telegen (U.S,), CCETT
(France), NHK (Japan) and Philips
Laboratories (U.S.).

Concurrent sessions on Saturday after-
noon will focus on Direct Broadcast
Satellite Systems and Recording and
Telecines. The DBS topics will review
DBS today and the system in use in
Australia with the B-MAC transmission
format. Reconfigurable satellites and
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Show preview

Saturday
September
1986

20

Saturday, September 20

ways to ensure HDTV satellite
capabilities are to be discussed.

In recording topics. enhancements and
technical advances in signal processing
for type C VTRs will join with a review of
4:2:2 digital component recording. Ad-
vances on Yz-inch technology, a phase
domain approach to scene-by-scene col-
or correction and photographic record-
ing of component TV signals will com-
plete the informative session.

Sunday's schedule will include concur-
rent sessions during the morning only.
One will focus on Broadcast Information
Systems and will detail studies of data
transmission via broadcast carriers. In-
formation is to include activities in
England, Germany, Japan and Rumania.

The alternate Sunday program, Televi-
sion and Radio Systems, will cover digital
audio techniques. emphasizing signal
equalization, routing and distribution.
Stereo and multichannel TV sound will
complement a presentation on
assignable audio control systems.

High-Definition Television has been
slated for morning and afternoon ses-
sions on Monday, Sept. 22. EBU studies
on HDTV, a 72-frame/second system
and HD-MAC will highlight the presenta-
tions. Papers on HDTV telecines. sub-
sampling techniques, HDTV-to-PAL con-
version, motion-adaptive bandwidth
reduction and noise characteristics will
provide additional information. A
perspective of the events of 1986 in
regard to HDTV will be enlightening.

The alternative schedule on Monday
morning will consider Transmitters and
Antennas. High-power. high-efficiency
broadcasting through single sideband
techniques, AM companding and effi-
ciency for TV transmissions will be
highlighted. Other papers will discuss ap-
plications of computers and automation
to transmitter control and monitoring.
New concepts in wire antennas also will
be investigated.

One of two sections of the Monday
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afternoon concurrent schedule will cover
Propagation and Service Planning, look-
ing at VHF-FM radio, problems of reflec-
tion and signal scattering by wind tur-
bines and electromagnetic compatibility
with medium-frequency broadcasting.
The Receivers and Displays session will
involve downconversion for DBS
receivers and automatic setup of profes-
sional video monitors,

Tuesday will follow a similar schedule
with Studio and Outside Broadcast
Faciiities sessions in the morning and
afternoon. A wide range of subjects will
include modular studio construction.
acoustics in the mobile vehicle and com-
ponent video designs for mobile units;
signal and control interfacing; CCD imag-
ing technology; MAC applications for
ENG and filters for component video
signals.

A Tuesday morning concurrent
schedule will consider Satellite and Cable
Services with Australian satellite recep-
tion, C-MAC distribution via CATV and
international satellite news gathering.
The concurrent program for Tuesday
afternoon is to be Measurement
Technology., covering the gamut of
audio, video and RF. Topics will include
the analog component domain, TV inter-
modulation, zone plate generators,
HDTV, digital processing in TV
oscilloscopes and leased music lines.

Making connections

Contact with the IBC secretariat in
regard to the convention and exhibition
should be made by telephone
(01-240-1871 ext. 222; telex 261176 IEE
LDN G or fax 01-240-7735.

British Airways is the official agent for
travel arrangements, but various airlines
will get you to England. Travel to
Brighton from Gatwick Airport is ap-
proximately 30 minutes by train or 24
miles (38km) by car. From Heathrow Air-
port, an air shuttle is available to Gat-
wick. You also may take the bus or
underground from Heathrow into Lon-
don and board the train to Brighton.

Sponsors for IBC-86 include the Elec-
tronic Engineering Association, the In-
stitute of Electrical Engineers. the In-
stitute for Electrical and Electronic
Engineers. the International Asscciation
of Broadcasting Manufacturers. the
Society of Motion Picture and Television
Engineers and the Royal Television
Society. IBE)]
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1 NE yedr 2003, thiS SyStein Wil DE 1ESS ODSO
than any other master control system available today.

Not even Grass Valley master control system that  built and backed by Grass
Group knows all the features  has them atl today — plus  Valley Group.
you'll need in your master BETACART™ interface — Check out the 1600-4S/
control system in 2003. is the Grass Valley Group ~ M200. In 2003, you'll

But we dp know you'll 1600-45/M200. still be glad you did.
need stereo audio, second As your needs grow,
audio program and still so will your system —

store interface. And the only  because it's designed, Grass Va“ey G]’Ollp

A TEKTRONIX COMPANY
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Fort Worth, TX (817) 921-9411; Woodiand Hills, CA (818) 999-2303; j '(Jﬂ4(4'i5) 968-6680. -
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Incorporation
to be realized

By Bob Van Buhler

The Ennis Educational Foundation Inc.
moved a step closer to reality as Chris
Imlay, SBE Washington attorney, com-
pleted the foundation's articles of incor-
poration and proposed bylaws.

According to the proposed articles of
incorporation, the foundation's purpose
is to promote, study and contribute to the
certification of technical skills in com-
munications engineering. One of its tasks
will be to promote and disseminate
educational materials for broadcast com-
munications engineering. The founda-
tion also will establish and administer
scholarships, educational grants and ap-
prenticeship programs. Finally, the foun-
dation will help develop other programs
that may be needed to promote the pur-
poses of SBE.

The foundation's first board of direc-
tors will consist of Richard Rudman, SBE
president; Roger E. Johnson, immediate
past president; and Jim Wulliman, SBE
certification and education committees
chairman. Wulliman also is a member of
the SBE executive committee. The SBE
board of directors will elect five addi-
tional foundation directors to 1-year
terms at the next board meeting. Three
of the five elected will be SBE national
officers or directors. The other two foun-
dation directors will be elected at large.
Any vacancies occurring on the founda-
tion board of directors will be filled by in-
dividuals appointed by the SBE board of
directors for the remainder of the term.

The Ennis foundation bylaws provide
additional details with regard to duties
and responsibilities for the foundation's
officers. Specific reporting requirements,
identification and liability of the officers
and meeting requirements also are
detailed. As in any legally constituted
corporation, the bylaws are required to
agree exactly with the articles of incor-
poration. The Ennis bylaws specify that
any disagreement between the two will
be resolved to reflect the provisions of
the articles of incorporation.

SBE members who want to review the
proposed bylaws or articles of incorpora-
tion may send a written request to Bob
Van Buhler at: WBAL Radio, 3800
Hooper Ave., Baltimore, MD 21211. A
copy will be returned to you as soon as
possible.

Van Buhier is chief engineer for WBAL-AM and WIYY-
FM, Baltimors.
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Congress of Broadcast
Organizations

On May 15th, Richard Rudman
represented the society at the meeting of
broadcast organizations, hosted by NAB
at its national headquarters in
Washington, DC.

NAB organized the meeting to provide
an opportunity for the various broadcast
organizations to get to know each other
and to foster communications between
the groups. The political nature of the
meeting was apparent in discussions
about the ability to influence political ac-
tion through cooperative, yet separate,
group action.

The Congress of Broadcast Organiza-
tions has 16 official members, but 41
organizations have expressed interest in
the group. A total of 47 people represent-
ing 28 organizations attended the
meeting.

Election date considered

The SBE national board is considering
shifting the election date for officers and
directors from April to October, begin-
ning in 1987. The change would allow
the election to remain tied to the annual
meeting, which will now be held in con-
junction with the new national SBE con-
vention.

The SBE bylaws tie the election of of-
ficers and directors to the annual
meeting, not a specific calendar date.
Therefore, simply moving the annual
meeting to October appears to solve the
problem. More information will appear
next month in “SBE Update.”

Moving the annual meeting to the SBE
national convention is expected to result
in greater meeting attendance than has
been seen at the NAB convention. One
problem with holding the SBE meeting in
conjunction with the NAB convention is
the number of competing activities.
Holding the SBE annual membership
meeting at the national SBE convention
should allow more members to attend
and participate.

SBE national convention

Time is running out so make your
reservations now to attend the first SBE
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national convention. Special discount air
fares are available through Apex Travel,
St. Louis. To qualify for the special 40%
discounted rate on TWA, you must make
your reservations through Apex Travel
Service. In Missouri call 800-392-1473.
Outside Missouri call 800-325-4933. Give
the operator the SBE profile number,
99-10405, and you will be given the dis-
count convention air fares.

Exhibit space is selling well, with more
than 37 exhibitors purchasing space
since the NAB convention. The conven-
tion committee expects approximately
225 booths to be filled in time for the
convention. Most major broadcast
manufacturers will be represented at the
SBE convention.

The national convention committee is
particularly interested in accom-
modating college class groups. Special
accommodations, at reduced costs, have
been identified in the St. Louis area. The
additional savings will make the conven-
tion an attractive and feasible event for
students. Anyone interested in group dis-
counts should contact Sam Caputa at
314-727-2160.

Why attend the convention?

Anyone with an interest in broadcast
engineering or broadcast-related equip-
ment should attend the SBE convention.
One advantage of visiting this con-
vention is the opportunity to interact
with the exhibitors. You will have suffi-
cient time to get all of your questions
answered by the exhibitors’ staffs. With
the events carefully planned, you will
not find yourself running from one end
of the convention center to the other just
to attend a session or see a piece of
equipment. This show has been carefulty
designed to provide maximum oppor-
tunity for you to see the equipment and
attend the technical sessions.

Another important reason for attend-
ing the show centers on SBE validity and
credibility. SBE has reached the point
where it can stand on its own, in terms of
membership participation. SBE needs to
hold a well-attended national convention
so the rest of the broadcast industry will
see that we do represent a significant
number of professional broadcast
engineers. Like so many other profes-
sional organizations, SBE needs to grow.
The national convention is only one part

of that growth process. See you in St.
Louis. B
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THE TEKTRONIX SPG-170A.
ITS FEATURES AND VALUE
CAN'T BE MATCHED.

Introducing the new
Tektronix Master Sync
Generator, the SPG-170A.
It has the features you need
in an RS-170A sync gener-
ator. .. allin an affordable,
1%-inch package. Just plug
itin, set and forget it. You
can't do better than that!

All SPG-170A signals are
digitally generated to pro-

SPG170A

NTSC SYNC GENERATOR

vide excellent SCH and tim-
ing accuracy. Included are
digital genlock, high stability
internal reference and digi-
tally generated black burst.

With the SPG-170A, outputs
are always color framed cor-
rectly —regardless of input
signal SCH phase.

The SPG-170A's sync timing
controls enable you to
advance or delay subcarrier
and pulse outputs relative to
the black burst output. This

Circle (87) on Reply Card

eliminates the need for sep-
arate delay lines.

Offered as options...an
exclusive audio tone output
for setting program levels, in
addition to color bars with
12 character |.D. and tape
leader countdown.

Don't settle for less. Get
the fuil story from your
Tektronix representative.
Ask for a demonstration and
see why we say the
SPG-170A's features and
value can't be matched!

Behind the Scenes
in Quality Television.

CXOMNIT TED TP EXCELLE N
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Station-to-station

Testing
high-power diodes

By Robert K. Dye

After installing a new 36kW TV
transmitter, we experienced a number of
problems with arcing in the final cavities.
After many hours of troubleshooting, we
traced the problem to the 6kV power
supply.

The transmitter's main high-voltage
power supply consists of a 3-phase to
12-phase transformer, associated diode
rectifier stacks and a single oil-filled
capacitor. While troubleshooting the arc-
ing problem, we designed a special cir-
cuit to help locate malfunctioning com-
ponents in the solid-state rectifier stacks.

Diode failure

Power diodes are not always what they
appear to be. Diode failure is seldom due
to excessive current. More often, diodes
fail through high-voltage breakdown.
Even new diodes cannot always be ex-
pected to meet their specifications.
Through testing we found that not all
new diodes will withstand their rated
reverse voltages when placed in a typical
high-voltage circuit.

This startling fact became evident to
me while | was working on my amateur
radio transmitter. The high-voltage stack
failed several times in an erratic fashion.
After spending a number of hours testing
the power supply, | decided to build a
device that would dynamically measure

SMALL

1
I |
VARIAC |

the performance of the rectifiers. Ex-
perience told me that a resistance check
with a VOM was insufficient.

Common diode stacks used in amateur
and commercial power-supply circuits
are usually rated in several amperes for-
ward current and reverse voltages of
several thousand volts. With these condi-
tions in mind, a circuit was designed to
test each diode section in our transmitter
out to its full rated voltage. The test cir-
cuit is shown in Figure 1.

Circuit operation

The test circuit is easy to operate. Con-
nect the two test leads, T1 and T2, to the
diode section under test and turn on
switch $1. Increase the variac from OV
until capacitor Cl is charged to exactly
1kV through R1 as measured on the dc
voltmeter.

Components CR3, C2 and R2 represent
a typical section of a high-voltage rec-
tifier stack. If we assume that CR3 and C2
are good components, the discharge
path of Cl is only through the meter
resistance and R2. Any additional
resistance appears in parallel with these
resistances. A defective diode or
capacitor in the section under test will
cause a lower voltage reading because of

the extra voltage loss across R1.

After the initial setup has been made
on a good rectifier section, just flip the
switch to the off position, watch the
meter reading decrease from 1kV to
zero. €1 will discharge through the
meter and R2. Now move the test leads
to the next diode section, turn on the
power switch and look for a reading of
exactly 1kV on the meter. If the meter
reads anything except 1kV, you have a
bad component (usually a diode) in that
section.

Safety first

When using this procedure, remember
that you are working with Ilethal
voltages. Be certain the transmitter
power supply is disconnected from the
mains and that the rectifier stack is lifted
from the load. Also, be sure that the dc
meter falls to zero before you move the
test leads to another diode section.

With a little practice you will find that
this system works extremely well in
locating defective high-voltage diodes,
resistors and capacitors. The procedure
is quick and easy to conduct. Most sta-
tions will be able to build the circuit from
parts already available, keeping the cost
quite low. B!

HV RECTIFIER
STACK

1
-

S, ON-OFF SWITCH SPST

CR.CR,
R, 15kQ 1W

1A AT 1kV

C, 2 MFD AT 1.5kV MINIMUM

(OIL FILLED)

Oye is director of engineering for the Ohio Educa-
tional Broadcasting Network Commission, Columbus,
OH.
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DIODE SECTION
UNDER TEST

4

(TYPICAL VALUES:)
CR, 25AAT1kV

R, 470ke

C, 0.01 AT 1kv MFD

Figure 1. High-voltage diode tester circuit.
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Funny, It Doesn'’t
Look Like A Mixing Console.

Or a synchronizer. Or even a splicing
block. But the new CASS 1 Computer-
Aided Sound System lets you edit and
mix like never before.

With a powerful computer that
provides you with both audio console
fader automation and computer-
assisted audio editing for film and tape.
All'in one system.

CASS 1 lets you breeze through
mixing and editing with innovative new
features like up to 32 automated faders
and 4-band parametric equalizer
modules.

And to help you integrate the mix
to the picture, the system accepts and
generates CMX's Edit Decision List

with SMPTE time code, which auto-
matically remembers all editing
information.

CASS 1 also remembers the initial
mix, and then allows you to selectively
update fader positions for up to
100 mixes.

CASS 1 lets you simultaneously
control up to 6 ATRs and 14 other
sources, right from the keyboard. So
you can mix your entire soundtrack
with more precisicn and creativity than
ever before. Using only one operator to
control the entire system.

For more information on CASS 1,
call us at 800/932-3400 (outside
California), 800/982-3400 (in Califor-

nia) or 408,/988-2000 (outside U.S).
CMX Corporation, 2230 Martin Ave.,
Santa Clara, CA 95050,
TLX: 910 338 2175.

CASS 1 Computer-Aided Sound
System. It doesn't look like a mixing
console because it's so much more.

Member of the Chyron Group

-
5\‘ INTO THE FUTURE

Circle (107} on Reply Card

WwWWWwW.americanradiohistorv.com

Augqust 1986 Broadcast Engineering

123


www.americanradiohistory.com

Jerry Cappa and Jim Minton have
been appointed marketing specialists in
TV graphics equipment for Ampex
audio-video systems division, Redwood
City, CA. Cappa and Minton will act as
liaisons between Ampex and graphic
designers. Cappa is a former art director
for WABC-TV, New York, and Minton is
a former broadcast design consultant.

William H. Butler has been appointed
president of The Droid Works, San
Rafael, CA. Butler has extensive product
development, manufacturing and sales
experience in the TV industry, and has
served in top management positions in
several companies.

James Koehn has been appointed
vice president and general manager of
Harris Broadcast Division, Melbourne,
FL. He joined Harris after six years with
Tektronix as general manager of the in-
strument systems integration division.

Sherwin Becker, vice president and

IPeopleI

director of engineering at Allied Film &
Video, Detroit, has been appointed
manager of engineering for the Society
of Motion Picture and Television
Engineers.

Charles P. Ginsburg has joined AVP
Communication, Westborough, MA, as a
consultant specializing in technology
planning. He retired from Ampex as vice
president of advanced technology and
planning. Ginsburg will help provide
technical advisory services to AVP
manufacturers and end-user clients. He
also will participate in the planning and
presentation of management workshops.

Karen A. Butery has been promoted
to key accounts manager for Sony's
video communications products division,
Park Ridge, NJ. She is responsible for
sales and marketing of video products in
the Northeast.

Graham Jarrett has joined AVS,
Chessington,

England, as managing

director. He spent the past 25 years with
Thorn EML

Scott Bosen has been named director
of market development for Utah Scien-
tific, Salt Lake City. He is responsibie for
broadening the market base for the com-
pany's switching, automation and con-
trol equipment, and also will research
new products. Bosen will maintain his
duties as international sales manager.

Thomas R. Ransom has been ap-
pointed director of sales and marketing
for IGM Communications, Bellingham,
WA. He is responsible for marketing the
new program automation control
systems and the IGM Go-Cart and In-
stacart. He previously held a number of
marketing positions with Harris.

Jim Gimbel has been named North
Centra!l States regional sales manager for
Broadcast Systems, Inc., Austin, TX. He
is a former national sales manager for
RCA Broadcast Division. TN

LT CORNELL

DUBILIER
Mica Capacitors
LARGE l

STOCK

VACUUM

phase preset option, it can even store
genlock phase settings. Add an op-
tional test signal generator and source
ID, and you've got a full-featured mas-
ter or source sync generator.

The 9510 is only one of our land-
mark 9500 Series Sync Generators.

Grass Valley Group’

A TEKTRONIN COMPANY ¥
STRENGTH YOU CAN RELY ON
The Grass valley Group. Inc.,® P.0. Box 1114, Grass Valley, CA 95945 (916) 273-842) OFFICES: New York (201) 845-7988

District of Columbia (301) 622-6313: Adanta (403) 493-1255: Chicago (219) 264-093): Minneapolis {612) 483-2594
Dallas/Fort Worth (817) 483-7447: Los Angeles (818) 999.2303; San Francisco (415) 968-6680

How can
Grass Valley Group
sync so low?

By building application-specific
models centered around the revolu-
tionary SPG Gate Array integrated
circuit, that's how

The 9510 Reference Synchronizing
Generator is a compact master featur-
ing protected video genlock. With the

CAPAGITORS

SURCOM ASSOCIATES, INC.

305 Wisconsin Avenue
Oceanside, California 92054
(619) 722-6162
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FOR-A moves to
larger facility

FOR-A Corporation of America has
moved its headquarters. The U.S.
marketing, research and development
and service facilities are now located in
Nonantum Office Park, 320 Nevada St.,
Newton. MA 02160. The telephone
number remains the same.

Union Connector moves
Union Connector has moved to ex-

panded facilities at 300 Babvlon Turn-
pike, P.O. Box 14, Roosevelt, NY 11575.

Varian receives order

The Continental Electronics division of
Varian Associates, Palo Alto. CA. has
received an order from the U.S. govern-
ment for high-power transmitters for the
Radio Free Europe/Radio Liberty net-
work. Continental will supply eight
250kW short-wave broadcast transmit-
ters for installation at a site in Portugal.

Varian and Richardson FElectronics,
Franklin Park, IL, have announced the
formation of a joint venture to handle the

Ask for our

FREE CATALOG

of PRQFESSIONAL
RECORDING

& UPLICATING SUPPLIES

P

e
Blank-Loaded

AUDIO CASSETTES R =S

from MAXELL
AMPEX « FUJI * 3M

BASF ¢ AGFA * TDK

CASSETTE BOXES
LABELS « ALBUMS

ACCESSORIES
fram NORTRONICS

POlYﬁn\EFﬁpty
REELS & BOXES

3M ¢ BASF « EDITALL

Switthcrah Connectors
Canare Microphone Cable
Connecironcs Cable

Tetex Cassenie Coprers
Signature Prod Musc Library

o,

NAB BROADCAST
CARTRIDGES

Polyline Corp.
1233 Rand Rd. » Des Plaines, IL 60016
(312) 298-5300
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distribution of certain types of electron
tubes in worldwide commercial markets.
The agreement permits broader market
coverage for both companies.

The Canada microwave division of
Varian has added a new facility for pro-
duction of power supplies and millimeter
wave satellite communications products.

ITC/3M expands facility
recelves order for Omegas

Internationa! Tapetronics Corpora-
tion/3M has enlarged its Bloomington.
IL, engineering facility to accommodate
continued product development. ITC/3M
has added engineers, acquired additional
laboratory space, installed a new con-
ference listening room, expanded office
and secretarial space and provided addi-
tional technical library space.

Brown Institute, Minneapolis, has pur-
chased 16 International Tapetronics Cor-
poration/3M mono Omega playback
machines for its new facility. Brown has
17 TV and radio studios in its six
huildings. The institute is planning to
have 21 radio studios in its new 3-story
facility.

EMCEE installs
ITFS networks

Electronics, Missiles & Communica-
tions, (EMCEE), White Haven. PA, has
announced the completion of two in-
structional TV fixed service (ITFS) net-
works.

A 2-way audio-visual ITFS network
links three school districts in the Adiron-
dack Mountains. The hardware for the
system enables the districts to transmit
computer-generated information via the
airwaves instead of through leased
telephone lines. The other ITFS system
was installed at Chattanooga State Col-
lege. The system will use four talkback
[TFS transmitters and wili serve a
4-county area. The system is over the air
and no landlines will be needed.

Integrated Technologies
relocates
Integrated Technologies

has an-

nounced the relocation of its marketing
and sales headquarters to 3821-F South
George Mason Drive, Falls Church, VA
2204]1. The new telephone number is
703-578-1811.

How can

sync so low?

By designing the SPG Gate Array,
our new integrated circuit, we yse

And that means reduced maintenance
and higher performance — at an
unbelievable price.

Grass Valley Group

fewer parts and less support circuitry.

SC/H Phase will never be a problem

with the 9505 — it’s alwavs correct.
And you can add 1o its capabitity with
an opticnal test signal generator and
source ID.

The 9505 is only one of our tand-
mark 9500 Series Sync Generators.

Grass Valley Group

A TERTRONIN COMPANY

STRENGTI YOU CAN RELY ON

The Gruss Yalley Group, Inc..® P.O. Box 1114, Grass Valley. CA 95945 (916) 273-B421 OFFICES: New York (201) 845-7988:
District of Columbla (301) 522-6313: Atlanta (404) 493-1255: Chicago (219) 264-0931: Mirneapohs (612) §83-2594
Dallas/Fort Worth (817) 483-7447: Los Angeles (R18) 999-2303: Sum Frameisco (115) Y6R-6680
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Sony and Faroudja
sign agreement

Faroudja Laboratories, Palo Alto, CA,
has announced the signing of an exten-
sive licensing agreement with Sony in
Japan. This new accord, which is the
third in a series of licensing agreements
over the past three years, covers the use
of proprietary Faroudja patents in the
field of video signal processing. This
agreement gives Sony-Japan the ex-
clusive right to sublicense other video
equipment manufacturers in the con-
sumer electronics field that want to use
the patents.

Odetics accepts orders
Odetics, Anaheim. CA, has announced
that KIMO, Anchorage, AK, KWHY, Los
Angeles; and NBC affiliate WGRZ, Buf-
falo. NY. have placed orders for the
TCS2000 cart machine, a computerized
cassette plavback and record system.

CMX upgrades facility systems
CMX Corporation, Santa Clara, CA, has
upgraded the Telemation, Salt Lake City,

production houses with 3400A editing
systems. CMX has also upgraded five
3400 systems.

Companies accept
Neve deliveries

The National Film Board of Canada has
taken delivery of its second /Neve,
Bethel, CT, custom film rerecording con-
sole. The custom console is based on the
51 series of consoles and is a 36-channel
board with six subgroups, six main out-
puts and 6-track monitoring facilities,
equipped with both NECAM 96 and VCA
subgroupings.

The Bombay Broadcasting Company,
New York, has taken delivery of a Neve
5432 8-input table drop thru video post-
production console for its 3%-inch video
editing suite.

Ampex signs contracts
Ampex has announced the delivery of
a VPR-3 videotape recorder to [nnervi-
sion Productions, a St. Louis production
facility. WXIA-TV, the NBC affiliate in
Atlanta, has taken delivery of an ADO

digital effects system.

Ampex also announced that it has
reached an agreement with Cubicomp
Corporation, Berkelev, CA. to sell to
Ampex 20% ownership of Cubicomp and
to grant Ampex rights to market and
manufacture Cubicomp’s PictureMaker
3-D graphics animation products.

CRL Audio reactivates
Dynafex line

CRL Audio has announced that it will
manufacture and distribute the Dynafex
line of after-the-fact noise reduction
processors. CRL purchased the assets
and products of the former MicMix enter-
prise from the trustees for the company

after it ceased operations in 1985.

BSI completes construction
Broadcast Systems, Inc. has completed
construction of the technical and studio
facilities for KTHT-TV, Alvin, TX, an in-
dependent station serving the Houston
metropolitan area. BSI also constructed a
technical facility for WCAIJ-TV, Birm-

The answers to a radio engineer’s
pressing audio problems:
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ingham. MA, and supplied all the equip-
ment. incluwding the transmitter and
antenna.

BTS becomes official

A cooperative venture, announced in
January, between Robert Bosch GmbH,
Darmstadt, West Germany, and N. V.
Philips’ Gloeilampenfabrieken, Eind-
hoven, the Netherlands, was approved
on July 2, 1986. The company. Broad-
cast Television Svsterns GmbH (BTS), will
be headquartered in Darmstact.

Philips Television Systems, Mahwah,
NJ, expected United States approval of
the change to Broadcast Television Sys-
tems Inc. by late July. Robert Bosch
Video Equipment Division, Salt Lake
City, will not assume the BTS name until
January 1987.

The product line will include all equip-
ment from Bosch (Darmstadt and Salt
Lake City) and Philips {Mahwah and
Breda, the Netherlands). In addition, BTS
will represent Philips and Pye TVT
transmitter products. Future products
will be created from this merger of com-
pany technologies.

The husiness move creates a wider
technology base, strengthens interna-
tional competitiveness and extends the
market position of the product line. In
addition, both Bosch and Philips predict
improved service to their clients around
the world.

Conus supplies
satellite news-gathering vehicles

The Kansas State Network has become
the first consortium of local TV stations
to share a satellite news-gathering
newsvan, from Conus Communications,
Minneapolis. KSN is also the first to
receive the second-generation low-boy
vehicle. The network is comprised of
three NBC-affiliated TV stations and
three smaller satellite stations.

Conus also announced that it has
hegun a $300.000 expansion of its Ku-
band satellite news center master control
that will double the capacity of the
center for Ku-band satellite news-
gathering vehicles.

KOMO-TV, Seattle, and KELO-TV,
Sioux Falls, SD, have hecome members
of Conus Communications.

Cubicomp moves
headquarters
Cubicomp Corporation has moved its
corporate headquarters to 21325 Cabhot
Blvd., Hayward. CA 94545. The new
telephone number is 415-887-1300.

Mitsubishi adopts standard,
makes deliveries

Mitsubishi Pro Audio Group, San Fer-
nando, CA, has adopted the new pro-
posed standard RS-422 protocol. The
standard will help relieve the hurden
placed on studio facilities having to
develop complicated interfaces. The
standard will apply to all of the Mit-
subishi digital audio recorders and West-
rex Film Master motion controllers.

A number of companies have taken
delivery of Mitsubishi equipment. Sound-
works Studios and Multitrack Hire have
received the X-850 digital multitrack
recorder. The Readers Digest Associa-
tion and Digital Music Products have
added X-80 digital master recorders to
their facilities. The Florida Production
Center has acquired six Quad-Eight
model 248 audio consoles. BE)]

The answers to a television engineer’s
pressing audio problems:
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INew productsl

Boundary microphone

Audio Technica has introduced the AT871 uniplate bounda-
ry microphone. It is a unidirectional condenser mic with a
hemi-cardioid polar pattern. It may be powered from an ex-
ternal 9-52Vdc phantom power supply or from a NEDA-type

910 1.5V “N” cell supplied with the microphone.
Clrcle (350) on Reply Card

Audio equipment and expander

Telex Communications has announced the addition of a
series of 4-channel master stations and 2-line remote stations
and a programmable matrix option for the 4-channel master
stations. The 1C-4M 4-channel master station with built-in
power supply provides four separate channels for 2-way con-
versations. The master station operator also can feed an aux-
iliary audio source to any channel by using the aux input and
aux channel select switch. The programmable matrix option
switchboard, model IC-45X, uses microprocessor circuitry. It
leaves all controls including channel selection at the master

station.
Circie (351) on Reply Card

Serial communications adapter

Generic Designs has introduced a serial communications
adapter designed to provide an R5-422 serial port to type 5
and other %-inch and %-inch VCRs. It consists of a
microprocessor, dual asynchronous serial receiver/transmit-
ter, high-speed SMPTE time-code reader and a universal
parallel 10 module.

Clrcle (352) on Reply Card

Audio test software and stereo analyzer/monitor
Sound Technology has introduced the following products:
* New audio test software intended for use with the 1500A or
1510A audio test system and IBM compatible computers.

A GOMPLETE VIDEO PROGESSOR

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

The rack mountable VC-2000P is

The VC-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

; L]
vC2000P VIDEOQ CORRECTO!
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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 outpuls, and optionai plug in
RF modulator.

Circle {59) on Reply Card
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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
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The software measures 2-channel ac volts, azimuth, second,
third and total harmonic distortion, frequency response,
weighted and flat noise, maximum operating level and
channel separation.

¢ The 1530A MTS stereo analyzer/monitor accepts discrete
left and right channel signals that have been demodulated
from the aural carrier. It measures 2-channel level, swept
frequency response and narrowband channel separation,
phase error, composite and spectral noise, as well as per-
forming wave and IMD analysis.

Circle (353) on Reply Card

Audio time base/phase corrector

Howe Audio has announced the series 2300 Phase Chaser.
It is a stand-alone audio time base/phase corrector and can
detect and correct time skew up to +150ms between the left
and right channels of a stereo signal. It can detect and correct
180° channel inversion, employing a 30ms soft cross-fade
technique; and can detect and correct a missing channel con-
dition, using user-preset parameters for dropout level and
mono fill-in attack and release times.

Circle (354) on Reply Card

Audio switcher
Conex Electro-Systems has introduced the AS-101 audio
switcher. It allows any one of 10 stereo sources to be switched
to the stereo output. The switcher includes program line
source selection from multiple studios, recorder input selec-

tion, DJ live-assist, newsroom control operation and general
audio routing applications. Distortion is less than 0.01% THD
and noise at —80dB.

Circie (355) on Reply Card

Serial control panel and switcher system

I

The Grass Valley Group has announced the following

broadcast products:

¢ The TNX-SCP serial control panel can be set via an internal
dip switch to control one or two switchers or up to 10
switchers in an X-Y fashion. It features RS-232 or RS-422
data and baud rates are selectable from 45.5 to 38,400.

¢ The TEN-XTM routing switcher system incorporates all the

pa— R
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Subatanl:ia:lry ||g=htar mes ally quuakarfand dramatically quieter, with sophisticated Internal hood
soundproofing, recessed ‘hood handles, an internal heater, digital readouts-for iris position, extender
position, and a three lamp diascope all s-ndard Angenleu:-r‘s New Generation afbroadcast lenses are
at the crest of the industry's future wave.

Among Angenieux’s New Generation of ENG zoom lenses are the 14x7 ultra wide angle, the 14x8 with
a non-rotating front focusing etement, and the 14x9, all with a maximum relative aperture of 1/1.6—
the fastest in the industry. .

For studio and outside broadcast use Angenieux's New Generation includes the new 15x HP series—
15x13 HP 1” format and 15x17 HP 1%” format—and the high quality studio/O.B. 18x12.5 1” format
and 18x16.5 1'%4" format lenses.

And that's not all. Angenieux's highly skilled engineers are working harder than ever before to meet
the industry’s demand for more and better broadcast lenses.

n and rostruction of rtabmadc&atlanm

erica 7700 No. Kendall Dr.. Miami, FL 33156 e Tel: (305) 585-1144 o Telex: B0-8425 » FAX: 305-595-4636

a“ gé“i eux ANGENIEUX. The New Generation. The Heritage Of Excellence.
Corp. of Ameri : .. Miami, : - :

Cpticam SA, 4, Rue Pedro Meylan. Case postale 91, 1211-Geneva-17, Switzerland o Tel: 22-36-22-66 o Telex: 27670 Optic CH ¢ FAX: 22-86-12-49
Circle {47) on Reply Card
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RUSLANG

H AS IT All features of the earlier TEN-XT, and also provides audio
VU/peak metering and a built-in audio monitor/speaker

RADIO ANDT.V. STUDIO FURNITURE combination.

Clrcle (357) on Reply Card

Routing switcher modules

BUY DIRECT AND

SAVE

Write for our complete 40 page catalog . - -

showing RUSLANG'S fine studic furniture Audio Precision has introduced the SWR-122, a balanced 12
and consoles. x 2 audio routing switcher to be used with the System One.
. The modules can be stacked up to 16 units of inputs and out-

320 Dewey St. Bridgeport, CT 06606 puts (192 channels). The switchers are controlled from the
Telephone: (203) 384-1266 software panels of System One. The switchers are fully
balanced and each module contains two common and 12

Circle {(93) on Reply Card

DIGISOUND-E"
gzeaéé 7& Puce Barrcen! S (‘ ‘T

The SCV PC 80
Phase Polarity
Checker

A — the audio
_\\L\ tool for the 80’s.

Only $14,995 L{ Two small battery powered units
(5474. 88"”“’” ) test phase integrity in any portion of

an audio chain.

The transmitter unit generates a
DlGlTALM% STORAGE special “wide-band" 1 Hz tone. This
PRESENTING DIGISOUND-E (ECONOMY SERIES]) allows for testing of any system or
MEl's new Digisound-E series provides the superb * Digisound, with MEI's Satmaster programmer, unit, anywhere from the mic to the
audio quality and convenience of the highly forms a "cartless” satellfe automation speaker
acclaimed standard Digisound but at a price system. *
directly comparable to mechanical cartridge * Inexpensive English text logging option. The discriminator unit has both a
equipment. Now, there is a better way to record and play 4 : : .
Based on a new cost effective disk drive and with wOur Spots. bUIIt-lljl mic and _an.mp'Ut connector,
extra features made optional, Digisound-E Call Dave Colins  319-295-2606 phase integrity is indicated on two
represents unprecedented value LED's ONLY 535000
* Instant random access to hundreds of sound SCV
tracks, or 124, 30 second Spots. ELECTRONICS INC. s Sold by
* Contral, mb”'ty and future a‘?gpwb“")f not MICROPROBE Portland Instrument
possible with mechanical cartrdge equipment. X X )
* The practical equivalent of more than four, 24 310 Sher’WOPd ‘D”Ve- Unit 19 1101-A Air Way
tray devices. Second drive doubles capacity. -ake Bluff, llinois 60044 Glendale. CA 91201 818-500-0116
Circle (36) on Realy Card Circle (81) on Reply Card
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-
®
switchable connectors.

Circle (356) on Reply Card

VERTICAL
EQUIPMENT
CABINETS

Designed to Industry Standards

Versatile equipment cabinets for audioor
video equipment. Available with 244" 35"
or 70" of usable rack
space. Removable side

B panels for easy installa POECSE™]
| 70" rack space
1 lion, servicing. Easy ac-

[ cess cabling holes in MODEL V8502

base. Optional rear 24 rackspace
doors. Altractive gray
and beige enamel finish

For our free full-color FULL- i
LINE CATALOG and the name of
nearestdealer, call toll-free:

v (900) 447-2257 |7
THE WINSTED CORPORATION

* % & GSA APPROVED * * »
9801 James Circle * Minneapolis, MN 55431

| TELEX: 510-601-:0887
Circle (75) on Reply Card

® Fortunately, Dynafex,
with its newly-patented and
unique single-ended noise re-

Because ® Up to 30dB noise reduction (better than many compressor/
[ ]
HOIsy World. ® Effective on any audio program material.

MCL has introduced the series 10,000 klystron amplifier
duction process, solves your
background noise problems
expander systems)
lt s a ® ‘Works after the fact — no encoding or decoding required
Dynafex. The final step in post-production.
Call 1(800) 535-7648 or write CRL today for the name of your

d g n q fc with:
® Simple, trouble-free operation
nearest Dynafex dealer.

2522 \West Geneva Drive, Tempe, Arizona 85282
{602) 438-0888
TELEX: 350464
CRL TMPE. UD.

CHANNE] 1/5TERgg

dynafex: -

NOISE REDUCTION SYSTEM

100+«

-
S My
|

o

PRILLIAKCE conTan

IN REF LEVEL THARESHOLD

Circle (82) on Reply Card
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IN
SEARCH OF
EXCELLENCE.

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

The search is still on, but the goai 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
environmentaily controlled iab 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.

QEI'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
iinear 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 Airport Drive P.O. Box D
Williamstown, NJ 08094  (609) 728-2020

Circle (94) on Reply Card
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{model 10600-3.5kW C-band). It has a beam supply drawer
and a hinged EMI shielded panel that contains the system
logic board.

Ctrcle (359) on Reply Card

Character generator

3M Broadcasting and Related Products Division has an-
nounced the model D-6000 Panther graphics generator, It
combines the features of a character generator with those of a
paint system. Features include 35ns resolution, built-in
downstream keyer, four planes of 1,024 x 512 pixels per
plane, multispeed roll and crawl, real-time clock and timed se-
quencing.

Circie {360) on Reply Card

RF microphones

Sony Professional Audio has introduced a VHF wireless
microphone. It uses frequency synthesis in both transmitters
and receivers. The microphone can transmit on any of 48
separate frequencies and each receiver can operate through
the entire 174MHz to 216MHz range. It features a built-in
microprocessor and helps prevent multichannel intermodula-
tion distortion problems.

Circle {361) on Reply Card

Commercial receiver
R.L. Drake Company has announced the ESR2240, a com-
mercial earth-station receiver. It features block downconver-
sion, dual signal inputs, a 950MHz to 1,450MHz IF loop-
through output, a SAW filter for maximum adjacent channel
and interference rejection with minimum signal distortion.
Circle (362) on Reply Card

Video switching system control panel
Dynair Electronics has introduced the PCA-902A. a 10-key
contro!l panel for video switching systems. The panel is a ver-
satile switcher control with status display on an 8-digit LED
panel. It functions as an audio-follow-video control of switch-
ing systems up to 1,000x1,000.
Circle (383) on Reply Card

Battery powered 6-light
The Great American Marke! has introduced the MicroBrute

www.americanradiohistorv.com
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12V6 battery powered micro 6-light. It accepts 65W or 75W

MR 16 cool beam lamps. Each lamp is switched separately

and the two swivel stick lamp housings offer flexibility.
Ciscle (364) on Reply Card

Audio recording and editing system

M @M
ARmRREC), ™

.

Advanced Music Systems has announced the AudioFile, a
digital audio recording and editing system. It features stereo
capability and dynamic range greater than 90dB, eight output
channels, digital ports and a high-resolution graphics screen.
Cues can be recorded into the system, edited and assembled
into a cue playlist executed to SMPTE time code.

Circle (365) on Reply Card

Digital reverb system
and power conditioner/light module

Furman Sound has introduced the following products:

* The RV-3 digital reverberation system has a total of 512
distinct preprogrammed settings. It features two rotary con-
trols, push-button control predelay, room position and filter-
ing. The system is a mono-in, sterec-out device featuring a
79dB dynamic range and 14kHz bandwidth.

* The PL-Plus power conditioner and light module features
eight switched ac outlets with heavy-duty spike and surge
suppression for power distribution. Features include a
multistage filter and a voltage monitor. The unit is rated at
15A capacity.

Circle (366) on Reply Card

OUR FM
MONITOR
DESERVES
A SECOND

GLANCE.

BUT IT DOESN'T NEED IT.

Engineers look twice when they first see
our 691 Stereo and SCA Monitor, But when
they start to use it, they find the 691°s
meters are easily tracked in a single glance.
Like everything else about the 691, its
measurement displays are very well
thought out.

A color-coded system ties together the
associated dispiays, switches, and jacks for
a particular function or test. Select your test
by pushing a color<oded button and
simply read the results on all of the indi-
cators. It's as easy as it sounds.

Other benefits of the 691 include over 40
proof-of-performance and signal quality
measurements. Add a scope and use the
691 as a spectrum analyzer ... or get a
vector display of LIR phasing. Perform a
Besseil-Null calibration in -minutes. Measure
clipped composite accurately and quickly.

The 691 can now be optionally ordered to
measure two SCAS. There are many other
features . . . write or cail for compiete
information.

QEI Corporation

One Airport Drive  P.O. Box D
Williamstown, NJ 0B094  (609) 728-2020

Toll Free (800) 334-9154

Circle (97) on Reply Card
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THE CLASSIC PROFESSIONAL CASE for portable
video recorders made and designed by Porta-Brac
These cases are the result of over ten years of informed
testing in the field by professionals. They are made with
the finest materials available and are constructed by
skilied Vermonters. They are imitated widely but never
matched for quality, durability, originality and practical

day-to-day usefulness. Forthe professional user.

For other high quality video carrying cases, camera
cases, production cases, carts and backpacks, contact
your dealer or call:

orta
race

K and H Products, Ltd.
Box 246, North Bennington
Vermont 05257 {802) 442-8171

Circle (95) on Reply Card

SONEX
el L

2t

With its patented anechoic foam wedge,
SONEX absorbs and diffuses unwanted
sound in your studio. And it can effectively
replace traditional acoustic materials at
B a traction of the cost. SONEX blends with
= almost any pro audio decor and looks
clean. sharp, professional. Check into this attractive alternative for
sound control. Call or write us for all the tacts and prices.

SONEX is manufactured by h A d’

Mbruck and distributed P a Uualo.

exclusivelv to the pro sound 2049 West Broad Street

industey by Alpha Audio. Richmond, Virginia 23220 (804) 358-3852
Acoustic Products for the Audio Industry
Circle (92) on Reply Card
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Stereo distribution amplifier
DYMA Engineering has announced a new version of the
815 series of stereo distribution amplifiers. It features in-
dividual channel gain controls, individual module powering,
high head room and frequency response and common mode
rejection. It has one stereo input and four stereo outputs.
Circle {367) on Reply Card

Audio level meter and stereo mixer

McCurdy Radio Industries has introduced the following
products:

FEEDBACK STOPPED
DeEAD IN ITs TRACKS

THE GSP-1000E
TURNTABLE ISOLATION SYSTEM

FORr TecHNICs SP-10, SP-15, SP-25

Eliminates 98% of feedback at 90db S.P.L.
and significantly reduces the effects of vib-
ration from heating and air conditioning
systems including building movement from
street and internal traffic.

See at Broadcast Supply West
Booth 2743 — during N.A.B.

~li-4b- SIMS VIBRATION DYNAMICS

17724 15™ AVE. N.E. = SEATTLE, WA 98155
206 » 362-0700

Circle (96) on Reply Card
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e The ATS-100 stereo dual channel, extended range audio
meter features VU meters that conform to ANSI specifica-
tions and resolution of 1dB steps from -60dBm to
+30dBm. Bridging inputs are provided with 6002 and 150%
front-panel selectable terminations.

s The AMS-210 audio stereo mixer features 12 stereo inputs,
comprehensive monitoring, separate stereo metering,
RS-422 interface, five transition modes and audio-follow-
video switcher and audio-follow edit.

Cirele (368) on Reply Card

Microwave radio

Harris Broadcast Microwave has announced the Microstar
23, a 23GHz video microwave radio that meets EIA RS-250B
TV standards. It features simplex or duplex operation in non-
protected or hot-standby modes; temperature-compensated
frequency sources that hold a frequency tolerance of
+0.01%; conformal-coated printed circuit boards; and an
enclosure with sunshields.

Circle (369) on Reply Card

Transmitter and studio test generators

Leitch Video has introduced the XTG-2500N NTSC transmit-
ter test generator and the STG-2500N NTSC studio test
generator. They both provide 22 computer-generated video
test signals and three VITS packages per FCC. CCIR (NTC-7)
and CCIR pilus VIR. Test signals are stored in EPROMs. An RS-
170A gen-lock sync generator allows accurate phasing and

Our
Premier
Pneumatic _

o

HaS It is no surprise that our
ITE-P1 Pneumatic

Studio
Pedestal
Oun has gained
worldwide
acceptance from the
Its very start. For good reason
Discerning broadcast pro-
fessionals everywhere know that valued design fea-
tures, reliable performance, and stable operation-not
inflated prices — are the true determinants of quality. And
that is precisely what we at Innovative Tetevision Equip-
ment boast of.

Precision engineered and manufactured to the most
rigorous broadcast industry standards, our ITE-P1 studio
pedestal easily accommodates camera/head loads up
to 290 Ibs. (130 kgs) throughout a height range of 29”
to 517 (73.75cmto 127.5cm), and weighs in at 180 Ibs. (81kgs).

Certified to meet stringent pressure vessel codes, the
ITE-P1 is designed for utmost safety in operation, with a
built-in automatic anti-surge feature to prevent potential
camera removal hazards.

Performance and price place our ITE-P1in a class by
itseif. But now it has found its match. Our new ITE-P2 is
a "lowboy" version of its older sibling. But with minimum
height to cam head mounting surface reduced to 24.5" -

comparable to pedestals priced twice
Match i
NEW “LOWBOY" VERSION

Our new
ITE-P2 allows
you a range of
heights from
24.5"t0 45.5"
(62.25cm to
113.75¢cm). it
is perfect for
all low-level
optics center-
line applica-
tions, such as
on-air news broadcasts and studio production.

In addition to the ITE-P1 and P2, we offer a complete
line of camera heads, tripods, dollies, pedestals and
accessories to suit your every need. For all broadcast,
industrial, educational and closed-circuit television
applications.

We know you will appreciate ITE quality performance
and reasonable prices!

For further information, please contact:

INNOVATIVE 6445 De Soto Avenue

Woodland Hills

I E TELEVISION catifornia 91367 USA.

(818) 888-9421
EQUIPMENT reiex: 181028

Cirele (105) on Reply Card
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Nothing Comes

Remotely Close
SPECTRUM RPU LINKS

maintains zero SCH on all color signals. Sync, blanking and
subcarrier outputs are provided.
Circle (370) on Reply Card

AXII aural exciter upgrade
Aphex Systems has developed a MAX circuit for its aural ex-

TX FEATURES . : - 21t :

@ VHF & UHF Units citer to improve sound quality. The circuit also will have

[ § L78 watts greater control of sibilance caused by audio source material.
N s we @ Front Panel Metering & Clrcle (371) on Reply Card

] i Indicators
1 L . @ Buill-in AC Supply
a_ .. «* o '13‘;’3? Lf],put or “Battery Tape analyzer
AT ] o : n

- Rl . * @ 19" Rack Mt. - Cabinets Jasoni Electronics has introduced the TAS-1000 tape

- ééaél?-ble N analyzer system. It aligns, calibrates and sets up tape gear and

SCT500 RPU Transmitter 74.90”9 coepier. aps will read noise down to —70dB. It features a sine oscillator,

distortion less than 1%, frequency response +1dB, built-in
monitor speaker, stereo termination switch, balanced inputs
and outputs, and is transformer-powered.

Circle (372) on Reply Card

The Spectrum SCR500 & SCT500 are a series of
high performance broadcast quality RPU Re-
ceivers and Transmitters. They incorporate the
latest advances in solid state technology—
brought about by Spectrum’s more than a decade
of experience in the two way radio field. These rug-
ged units use the highest quality components &
construction for high reliability in either fixed or

maobile applications.

RX FEATURES
@ VHF & UHF Units
W High Sensitivity & Selectivity
B High Rejection of iMs &
strong local signals
@ 4 IF Bandwidths Available
W Very Low Distortion
B Full Panel Metering
W Built-in AC Supply
@ Many Advanced Features SCR500M RPU RECEIVER

SPECTRUM COMMUNICATIONS CORP.
t%” Call or Write for Details. Data Sheets & Prices
1055 W. Germantown Pk. + Dept BE * Norristown, PA
19403 « (215) 631-1710 * Telex: 846-211
Circle {76) on Reply Card

Video graphics systems
Ampex has introduced the Creative Graphics Center, an in-
tegrated, modular family of video graphics systems. It consists
of the ESS-3 composition graphics system, the AVA-3 video
art system, and the PictureMaker system.
Circle (373) on Reply Card

Automatic cart machine
Broadcast Systems Inc. has announced the DC-8/EP
automatic cart machine. It is microprocessor-controlied and
has many of the same features as the DC-8 including 2-second
preroll, antihead clogging, auto eject, auto cue recording and
balanced +4dBm audio input and outputs.
Circie (374) on Reply Card (BE)

STEREO MIXERS

For Broadcasting & Recording
4-6-8-10 Channels

VIDEO DELAY WITH UNITY GAIN

DL 605 SERIES Portable/AC !
From-—
® Rack mounted AUDIO
¢ 10 PC boards plus power supply in DEVELOPMENTS
3%’ high frame LTD.
* 7582 equalized to 5.5MHz =
= one video channei per board m
* delays from 10ns to 1900ns g
* precise timing adjustment via
A gold jumpers and fine trim Circle (101) on Reply Card
AN ON-BOARD VIDEO AMPLIFIER WITH 10 dB ADJUSTABLE ( oo )
ART'EM
GAIN ALLOWS UNITY OUTPUT LEVEL AT ANY DELAY SETTING p ) AUDIOPAK AA-4!
broadcast video systems Broadeast Sartdge Senvice
1050 McNicoll Avenue, Agincourt, Ontario M1W 2L8 (714) 836-7224
Telephone {4168) 497-1020 Telex 065-25329
Circle (100) on Reply Card Circie (102) on Reply Card

Want more information on
advertised products? Use the
Reader Service Card. _

4

136 Broadcast Engineering August 1986
www americanradiohistorv com



www.americanradiohistory.com

't Miss It:

The first annual SBE
National Convention
and

Broadcast Engineering
Conference

T - 1
5y 7 ' N R
F i - Jel'l - ol | - | (Cr——
I '-*; U 4 P e G--'f- hle q.e 1 dNGa
. ' W TN A e

Broadcast Engineering Conference, thé =
must-attend event this Fall. e

A.J. Cervantes
Convention Center
St. Louis

October 14,15,16

- BROADCAST

enGiNeernG
NATIONAL CONVENTION

CONFERENCE
For exhibitor information circle {500) on Reply Card
For attandee registration Information circle (600) on Reply Card
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News
Continued from page 4

related engineering firm, it houses 28
staff members engaged in all of the
SMPTE administrative, engineering,
editorial, publishing and advertising ac-
tivities. In addition, conference rooms
and offices are available for committee
meetings and for visiting members.

This is the eighth location of head-
quarters since the society was founded in
1916. It will permit a significant improve-
ment in the efficiency and effectiveness
of SMPTE's operations, and in the servic-
ing of its members and the worldwide
engineering community.

Digital TV receives
CCIR endorsement

The 16th plenary assembly of the In-
ternational Radio Consultative Commit-
tee (CCIR), held at Dubrovnik,
Yugoslavia, in May, gave its final ap-
proval to recommendations on digital
video interfaces and on recording digital
television on magnetic tape.

The recommendations open the door
to fully digital TV production studios,
which make it possible to interconnect

138 Broadcast Engineering August 1986

freely digital studio equipment by a
single digital video interface signal and
by setting a single digital tape recording
format to record, edit and exchange
digital TV programs.

This major milestone in international
TV standardization is the result of inten-
sive work carried out by two CCIR in-
terim working parties set up in 1983.

TEAC to use
DASH format

TEAC has selected the DASH (digital
audio stationary head} format for its
digital multitrack and 2-track mastering
recorders. TEAC now joins Matsushita
Electric Industrial Company, Ltd., Sony
Corporation and Willi Studer AG, which
together established the format in 1983.

TEAC's Tascam division will produce
the recorders, which will be marketed in
the spring of 1987.

The DASH format was introduced to
provide professional digital audio equip-
ment users with a format that permits

Correction

In our July feature story, "Video
Waveform Monitoring,” which began on
page 22, the photographs for Figures 1
and 7 were inadvertently reversed. The
photos appear with the correct captions
at right. We regret any confusion this
may have caused.

easy interfacing and tape exchange.

el

| lif;E

OR$6CH

From

Reconfirm
your involvement in
the broadcast industry!

Renew
your subscription
today.

Uﬁ’ioﬂ_\AA-Ag

, Country 'ro‘]ozz—Va\{hdtever the”

format\this cart’s for you. For outstafiding high frequency
sensitivity. and headroom, compatibility wit all cart
machines, Q1e multi-format AA-4 delivers the sound that

audiences tgrn on.

&

HOW THEY SOUND.

Stop by and
see us at
" Radio 86 in
New Orieans,
;l ° Booth 614
B 4w
Circle (116) on Reply Card
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Figure 1. Color bars on a waveform monitor,
75% amplitude, 100IRE white, 2H sweep.

Figure 7. Color bars on a vectarscope.

FREE 32pg Catalog & 50 Audio/Video Appllc

ame PWA SUPP_EO

PHOMO, W

TRANE, ACN,

TAPE, VIDEO

Sltnwllcnn Pwr Ampl, LINE, O3C
e

£

L P W B-in/2-0ut, 12-in/4-0utl, 19-In/4-0ut
Yideo & Audio DIst Ampis. TV Audio & Recd Prod Conscles

OPAMP LABS INC (213) 934-35686
10332 N Sycamore Av LOS ANGELES CA, 90038

Circle (103) on Reply Card

PRECISION MAGNETIC
TEST TAPES

OB

Standard Tape Laboratory, In¢
26120 Eden Landing Road #5, Hayward, CA94545
{415) 786-3546

Circte (104) on Reply Card

Want more information
on advertised products?
Use the
Reader Service Card.

High-quality telephone remotes.

At an affordable $849.

Introducing Gentner’s NEW
EFT-900 Extended Frequency Transceiver.

* Improves phone line quality with frequency
extension, Aphex® enhancing and sharp
filtering.

Internal telephone coupier, mic preamp and
headset amps eliminate the need for other
equipment.

Mic or Line input; Aux Line input.

Easy hook-up and operation.

Low Cost - only $849 each.

GENTNER

Th e Clear ERGINRNEERING O RSN, INE
540 West 3560 South

Choice. Salt Lake City, Utah 84115
(801) 268-1117

Circle (99) on Reply Card

A smallprice fopay

(for real protection)
8“(}0“@ gpmgg "~ Protect against dangerous paralleled

feeds, neoisy unbalanced loops, poorly

isolated splitters and inaccurate
attenuators.

m 8 or 16 Balanced + 18dBm outputs
ﬂM HIFI[R m Individual smooth log taper controls
m» LED output overdrive indicators

Isolate, balance and | = Parallel inputs for 1x8, 2x8 or 1x16 use

recisel m Short proof outputs
set levels pre ely m Triple RF! protection

DA208 Dual 1x4 $329
DA416 Quad 1x4 $469

Free Detailed Brochure Available

\J" J AUDIO TECHNOLOGIES INCORPORATED
ol 328 Maple Avenue, Horsham, PA 19044 « (215) 443-0330

Circle (37) on Reply Card
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I Professional services I

VIR JAMES P.C. I
CONSULTING ENGINEERS STEIGER, HURRAY & EVANS ASSOCIATES
Applications and Field Engineering ASSOCIATES INC. ICONSULTING TELECOMMUNICATIONS ENGINEERS]
Computerized Frequency Surveys CONSULTING ENGINEER SERVICES AM-FM-‘I;:;J:TV-ITFS-;PT; SA:'TELLITE
R 6816 Westview Drive Thiensvile, Wisconsin 53082
DENVER, COLORADO Cleveland, OH 44141 Phone: (414) 2426000 Member AFCCE
Member AFCCE & NAB (216) 526-7187
FCC ON-LINE DATABASE D. L. MARKLEY @@@jﬂ@ﬁ@@[ﬁ@ﬁ@]@@@
da'aw0p|d & Associates, Inc. RADIO CONSULTING ENGINEERS
Aliocation Terran Studies CONSULTING ENGINEERS STATION DESIGN AND SERVICE
AM .og:qlc:n'[v » anTVu.InFs 206 North Bergan ELECTRONIC PRODUCT DESIGN
Be?ﬁgéc?mM%)g%%m Peornia, Ilincis 61604 Edward A. Schober. P.E.
: (309) 673-7511 402 Tenth Avenue. Haddon Heights. NJ 08035
(301) 652-8822 1.800—368-5754 Member AFCCE {609) 546-1841
TEKNIMAX SMITH and POWSTENKO BLAIR BENSON
TELECOMMUNICATIONS Broadcasting and Telecommunications Engineering Consultant
T Consuitants . TV Systems Design and Operation
o 2033 M Street N.W., Suite 600 23 Park Lane
11385 FORESTAVIEW | ™ WaShingtons D- C' 20036 Norwalk, CT 06854
SAN DIEGO ¢ A 92131 16191 695-2429 (202) 293- 7742 203-838-9049

LAWRENCE L. MORTON

ASSOCIATES T&G OPTICS, INC. Robert J. Nissen
24671 SUPERIOR LANE

VLGN At (RS 7 71-01 INGRAM STREET
LAKE FOREST, CALIFORNIA 92630 FOREST HILLS. NY 11375 THE NISSEN GROUP, INC_

LAWRENCE L. MORTOM, E.E. COMPLETE REPAIR SERVICE FOR COLOR TELEVISION
ARA = EM = TV CAMERA BEAMSPLITTER OPTICS, LENSES, COATINGS. Communications Technology Consultants

His MULTIPLEXER MIRRORS. FILTERS AND PROJECTORS-
- * WRITE OR CALL GERALD PINCUS (718) 544-8156 twen- 32 Ridge Drive - Port Washington, New York 11050

ly four hour service with pleasure (516) 944-3477

John Aalto, P.E. SELLMEYER & KRAMER, INC. ERIC NEIL ANGEVINE, P.E.

CONSULTING ENGINEERS
J.S. Selmeyer, P.E.. S.M. Kramer, P.E.
AM FM TV MDS ITFS LPTV CATV
APPLICATIONS » FIELD ENGINEERING

4534 Van Noord Avenue P.0O. Box 841 Mckinney, TX 75069 910 Lakeridge Drive Stillwater, OK 74075
{818) 7842208 Studo Crty. CA 91604 (214) 542.2056 405.624-6043 405-372:3949

consultant in acoustics

specializing in broadcas! studio acoustics

Consulting Engineer

TELEVISION PRODUCTION AND POST PRODUCTION
SYSTEMS DESIGN AND PROJECT MANAGEMENT

w—
| amcmerenaiveens | Consultation Services '|,7 TAPE WORLD
brosdcart video marntenance cond 8 ” *" B psing e 1 Bu Pk i
: r 7 Lightning - Power Conditioning - Grounding
LU N A Q Vl DEO LTD Over 40 years experience. work guaranteed Indusirial Audio & Video Tq":
FAST TURNAROUND ON ENG, EFP, EDIT ) &TDH = Scolch 'mHKE"' * mraPEs
P L S o et O
PUDEL DAILY N R g Pt

CALL ightring Elmnators and Consuitants
COLLECT 07 L‘an- n:d Ril Santa Fe Spr ngs Ca 90670 1-30&'245-'Eunu
210926 6846 TV, r 910 586 138 |

138 E. 26th St, NYC (212) 686-4802

Why not run your business Why not run your business Why not run your business
i card here? card here? card here?

Only $65 per insertion. Only $65 per insertion. Only $65 per insertion.
Frequency discounts available. Frequency discounts available. Frequency discounts available.
Call 913/888-4664 Call 913/888-4664 Call 913/888-4664
Why not run your business Why not run your business Why not run your business
card here? card here? card here?

Only $65 per insertion. Only $65 per insertion, Only $65 per insertion.
Frequency discounts available. Frequency discounts available. | | Frequency discounts available.
Call 913/888-4664 Call 913/888-4664 Call 913/888-4664
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Adverlising rates in Classified Section are $1.50 per
word, each insertion, and must be accompanied by
payment to insure publication.

Each initial or abbreviation counts a full word.
Minimum classified charge, $40.00.

For ads on which replies are sent to us for forward-
ing (blind ads), there is an additional charge of $35.00
per insertion, to cover department number, processing
of replies. and mailing costs.

Classified columns are not open tc advertising of
any products regularly produced by manufacturers
unless used and no longer owned by the manufacturer
or distributor.

I Classified I

TRAINING

ELECTRONICS DEGREE by correspondence. Earn
Associate, then Bachelor's. NHSC accredited. Free
catalog. Write Grantham College of Engineering,
Dept. EE-5, 10570 Humbolt St., Los Alamitos, CA
90720, 8-82-1fn

FCC GENERAL RADIOTELEPHONE operators license
through cassette recorded lessons at home plus one
week seminar in Boston, Washington, Detroit or
Philadelphia. Our twentieth year teaching FCC license
courses. Beb Johnscn Radic License Preparation,
1201 Ninth, Manhattan Beach, Calif. 90266, Telephcne
(213) 379-4461. 8-81-tfn

High-Power UHF-VHF
Tubes For Sale:

VA 891 8890
VAB91H 8916
6166 A/7007 8984
892R 9007
Camera Tubes:

XQ1020 HAB937A
XQ1070 HAB398A
XQ1427 Ailunder warranty
Many Others — Varian, Eimac,

RCA etc. Your source for tubes:
Camera, Transmitting, etc.

\ élc:lrom'cs aCfJ.

emtron
East Rockaway, NY 11518

15 Main St.
(800) 645-2300 (516} 599-6400

WANTED TO BUY

HIGHEST PRICES for 112 Phase Maonitors. vacuum
capacitors and clean, cne kw or greater powered AM
and FM Transmitters. All duty and transportation paid.
Surplus Equipment Sales, 2 Throncliffe Park Dr., Unit
28, Toronto, Canada M4H 1HZ2, 416-421-5631.  3-86-tfn

WANTED: WW-II German and Japanese radio equip-
ment. Unused US Navy and Signal Corps radic equip-
ment before 1943. Pre-1823 radio equipment and
tubes. August J. Link, Surcom Associates Inc., 305
Wisconsin Ave., Oceanside, CA 92054, {619) 722-6162.

7-86-tf

WANTED: RCA FR 35B TV projector, also, 3 tube
Vidicon camera, alsc, Magnatech 4000 series f{ilm
sound reproducer. Call Richard Lees, (213) 454-4351.

8-86-21

USED 20 KW FM TRANSMITTER. Preferably Harris
20H3 with MS-15 exciter. Contact Chief Engineer at
WXKC Radio, (814) B68-5355. 8-86-1t

SERVICES

ONE STOP FOR ALL YOUR PROFESSIONAL AUDIO
REQUIREMENTS. Bottom line oriented. F.T.C. Brewer
Company, P.O. Box 8057, Pensacola, Florida 32506.

7-71.4f

TRANSMITTER TUBES REPROCESSED ~Save 40 to
50%. 3CX2500, 4CX5000, 4CX15000 and many others.
Write for details. FREELAND PRODUCTS CO., Rt. 7,
Box 628, Covington, LA 70433. (504) 893-1243 or (800)
624-7626. 6-79-1fn

VACUUM TUBE REMANUFACTURING —Save 60%.
Longer life. Better performance. We specialize in
Transmitting Tubes, Vacuum Capacitors, Power
Tubes. All major types. Write or call: FARADEX ELEC-
TRONICS COMPANY, 150 Main Street, Port
Washington, New York 11050, (516) 775-7838.  8-86-6t

FOR SALE

RCA COLOR TELECINE SYSTEM, New/unused. To in-
clude; TK-66, color camera, TP-66, 18mm telecine pro-
jector, TP-7, 35mm slide projector, TP-55B, camera
multiplexer. Write to: P.O. Box 23555-273, San Diego,
CA92123. 1-86-tfn

DEALER DEMO SK-97 FOR SALE. Hitachi Broadcast
Computer Set Up Camera, LOC Plumb Tube, Canon
J13X9 Lens, FULL FACTORY WARRANTY, $33,000.00.
RU-97 and BU-97 also available. Call Bill Trussell (800)
527-0969. 7-86-1t

COPPER! For all your broadcast needs. #10 ground
radials: 2, 4, 6, 8" strap, flyscreen, counter poise mesh.
317-962-8596. Ask for copper sales. 7-86-6t

SONY BVE 3000: complete edit controller. Excellent
Condition; (415) 841-0601. 8-86-2t

SONY BVH-500A 1" videotape recorder package,
chroma stabilizer, cables, shipping case. Like New,
400 hrs. $22,500. BVU-110, $3500 or best offer. (212)
570-6888. 8-86-1t

FOR SALE: PRODUCTION VAN — 1982 Econoline, less
than 5,000 miles; roofrack, removable ladder, heavy-
duty springs, 4-wheel drive, custom powermains con-
trol system, transmitter burglar alarm, cable spooler, 6
batteries, 1,000-watt inverters, Onan generatlor, air
conditioner. heavy-duty charger, downlights, work-
lights, 3 equipment racks, custom interior (original
cost $40,000 +). Make offer. Telaudio, Box 921, Bever-
ly Hills 90213 (213/276-2726). 8-88-1t

SCIENTIFIC ATLANTA DAT-32 digital audic satellite
receiver with two duai channel 15KHZ decoder cards.
one 3KHZ cue decoder card. three position crystal
swilch with crystals for all four digital audio
transponders. Ready to go for ABC, NBC, CBS, West:
wood and others. Cost new $9300, will sell for $6400
neg. Call Mike Settles 804-623-9667. B-86-1t
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BRAND NEW, in it's original packing, Grass Valley
Routing Swilching System, model #HX48-16 for video
and audio. 16 inputs and outputs, with backup power
supply. software and control panel UCP-XY. For infor-
mation cail Mario Yanez (305) 284-6565. 8-86-11

VDSICOMPUVID teletext/Character Generator.
Translates VBI info into updating page of text with
stock crawl. Alsc use as 125-page Character
Generator. Excellent condition. Frank Campenni, (608)
252-6000. 8-86-11

3 RCA TK760 STUDIO CAMERAS $5,000 ea. For infor-
maticn contact Marin Allen, Gallaudet College Televi-
sion, 800 Flarida Ave. N.E., Washington, D.C. 20002,
(202) 651-5115. 8-86-1t

HELP WANTED

REGIONAL SALES MANAGER: A TBC manufacturer
seeks Sales Manager in New York and Los Angeles
areas. Sales experience or technical background in
TBC needed. Please contact: Hotronic, Inc., 1210 5.
Bascom Ave., Ste. 128, San Jose, CA 95128. 8-86-1¢

ASSISTANT CHIEF ENGINEER: Major market PBS af-
filiate has opening for A.C.E. Familiarity with studio
and UHF transmitter necessary. Excellent salary, ex-
cellent benefits. Chicago residency required. Send
resume to: Columbus Jenkins, Business Operations
Manager, WYCC-TV/Channel 20, 7500 S. Pulaski Rd.,
Chicago, illinois 60652. City Calleges of Chicago is an
Equal Opportunity Employer. 8-86-3t

—Critical listening skills.

sign techniques.

orban

Orban is hiring electronic engineers to design new prod-
ucts for both our pro audio and broadcast markets.

Ideal candidates should have:

—BSEE or equivalent with specific expertise in audio sig-
nal processing, filter design, modern analog circuit
techniques, and high-quality audio circuit design.

—Imaginative mind that can help define new products
for professional audio and broadcast applications.

—Familiarity with microprocessor and other digital de-

—Experience in a manufacturing environment, coupled
with an understanding of production and cost re-
straints on product design.

Please send a copy of your resume to:

J. Hodge, Personnel Manager
Orban Associates Inc.

645 Bryant Street

San Francisco, CA 94107

(415) 957-1063

WwWwWwW americanradiohistorv com
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TV ENGINEER —Experienced in design and mainte-
nance of TV systems. Opportunily to work in a friendly
relaxed non-urban college environment. Send resume
to: Personnel Office, East Texas State University,
Commerce, TX 75428. EAST TEXAS STATE UNIVERSI-
TY IS AN EQUAL OPPORTUNITY AFFIRMATIVE AC-
TION EMPLOYER. WOMEN AND MINORITIES ARE
ENCOURAGED TO APPLY. 8-86-1t

MAINTENANCE ENGINEER for established New York
production and post production facility. Must have at
least one year experience maintaining 1" video tape
machines {Sony BVH preferred). Knowledge of any of
the following equipment is impeortant but not essen-
tial = GV300 swilchers, Sony BVES00 editors, Sony
BVUB0O, Sony BVWA40, Ikegami HK312 cameras, MK Il
OVE, ADO, Chyron 4100. Salary commensurate with
experience. Send resume lo: International Production
Center, 514 W. 57th Street, New York, NY 10019, ATTN:
Bill Jarett 212-582-6530. 886-11

PRODUCTION OPERATIONS ENGINEER: Immediate
opening for a qualified individual to assume respon-
sibility for day to day maintenance and cperations of a
post-producticn and studio facility. Should be
tharoughly familiar with CMS 340X, NEC Optiflex,
Sony BVH 2000, 1100A and Beta Cam, GVG 300
swilcher, COL switcher, and Thompson Graphics V.
Send resume to Human Resources Dept., Flite Three
Recordings, Ltd., 1130 E. Cold Spring Lane, Baltimore,
MD 21239 8-86-1t

RADIO ENGINEER POSITION: SHAMROCK BROAD-
CASTING is seeking a very special radio engineer.
This peaple-ariented individual must be able to super-
vise the engineering department for a leading AM &
FM in Pittsburgh, PA and must have extensive ex-
perience with AM directional systems. EOE, send
resume to Bert Goldman, 8500 W. 63rd Street,
Shawnee Mission, KS 66202, (913) 722-2866. 8-86-1t

IMMEDRIATE OPENING for Chief Engineer Sunbelt
VHF, CBS. Great opportunity to maintain first-class
facility. Must have transmitter experience and enjoy
hands-on maintenance of studio and E.N.G. Excellent
pay and benefits with group owner. Engineering
Department, Box 32488, Chartotte, NC 28232. E.O.E.
8-86-1t

MAJOR GROUP OWNED high-power FM/Sterec AM
has immediate opening for self-starter Chief Engineer.
Applicant must have concern for high quality audio
and workmanship. Some background in digital elec-
tronics necessary. Please contact Leeann Lewis,
General Manager, KEEUKITT, P.O. Box 20007,
Shrevepert, La. 71120. Multimedia is an Equal Oppor-
tunity Employer. 8-86-1t

CHIEF ENGINEER: Seeking Chief Engineer for small
midwestern market TV station with well established
broadcast company. All new equipment. Responsible
for maintenance of transmitter and studio equipment,
supervise engineering operations, FCC compliance.
Send resumes to: Broadcast Engineering, P.O. Box
12901, Dept. #669, Overland Park, KS 66212, 8-86-1t

STUDIO AND UHF TRANSMITTER maintenance
technician. Must have UHF transmitter maintenance
experience. Contact Ken Preston, KSEE {209)
237-2424, P.O. Box 24000, Fresno, CA 93779. EOE M/F.

8-86-2t

DIRECTOR OF ENGINEERING: Exciting opportunity in
Las Vegas for Engineer with management skills and
long term planning expertise. Minimum of five years
television experience. An excellent position for an
assistant chief who wants to move up. Degree in elec-
trical engineering desirable. Contact Rolla Cleaver,
General Manager, KVBC (TV), 1500 Foremaster Lane,
Las Vegas, Nevada 89101. 8-86-1t

WPAT JOB OPPORTUNITY: WPAT HAS AN OPENING
FOR THE FOLLOWING POSITION: Technical Super-
visor. New York station has opening for highly
qualified technical supervisor. Maintenance ex-
perience required for all phases of broadcasting. Con-
tact Kenneth Stout, WPAT AM/FM, 1396 Broad Street,
Clifton, New Jersey 07013. 201-345-9300. AN EQUAL
OPPORTUNITY EMPLOYER. 8-86-21

VIDEO ENGINEER: Growing Chicago post-production
facility seeks video engineer. Minimum 3 years ex-
perience in problem solving, maintenance and
systems design. Good oppertunity te apply technical
experlise in a crealive, quality-oriented TV facility.
Knowledge of Sony 1", Betacam, CMX and Digital Ef-
fects a Must. Reply in confidence to: Thomas K. Shea,
senior engineer, Independent Programming ASSOCH-
ates, 1208 Webster, Chicage, L 60614. Telephone
(312) 871-6033. 8-86-1t

WE PLACE \
TV and Video Engineers

Chone Alan Kornish at

COAST TO COAST
[All Levels, But Not Operators)
ALL FEES PAID BY EMPLOYERS
Phone/Resume

KEY SYSTEMS

479 Northampton Street
Kingston, PA 18704

(717) 283-1041

JOB HUNTING? The best jobs are on
the ine. .. Medialine. We dig up the
freshest television and radic engi-
neering jobs. Subscribe for 6 or 13
weeks to get your pick of broad-
cost engineer jobs. Learn more

312-855-6779

CHICAGO, ILLINOIS

Tom Niisen

Phone: (312} 8870677
(312) 8R7-0684

15 Spinning Wheel Rd.

Hinsdale, IL. 60521

NEW YORK, NEW YORK
Joe Concert
Phone: {212) 682-6630
1212) 682-8631
Josh Gordon
Phone: (212) 687-5076
212) 687.5077
630 Third Ave.. Eighth Floor
New York. NY 10017

SANTA MONICA, CALIFORNIA
Herbert A. Schiff

Phone (213) 393-9285

Jason Perlman

Phone {213) 458-9987

Schiff & Associates

1317 Fifth St.. Ste 202

Santa Monica, CA 90401

A:iuerﬁsingsales offices

NORWOOD, AUSTRALIA

Hastwell. Williamson, Rouse Pty. Lid.
P.0. Box 419

Norwood 5067, Australia

Phone: 332-3322

Ste 430 Telex: AABT113

LONDON, ENGLAND
Nicholus McGeachin

Suite 460, Sputhbank House,
Black ’rince Rd.

London SE1 78)

Telex: 295555LSPG
Telephones:  01-582-7522

TOKYOQ, JAPAN

Huruki Hiravama

EMS. Inc.

Sagaini Bldg.. 4-2-21. Shinjuku
Shinjuku-ku, Tokyoe 160, Japan
{03) 350-5666

Cable: EMSINCPERIOD

Telex: 2322520 EMSINC)

1986. All rights reserved.

01-587-1578

DON'T MISS THE 128th SMPTE
TECHNICAL CONFERENCE
AND EQUIPMENT EXHIBIT
AT THE BRAND NEW
JACOB K. JAVITS
CONVENTION CENTER
IN NEW YORK CITY
FRIDAY, OCTOBER 24, 1986

WEDNESDAY, OCTOBER 29,

THROUGH

1986

For information, write or call:
SMPTE Conference Dept.
585 W. Hartsdale Ave.
White Plains, NY 10607

(914) 761-1100

www americanradiohistorv com
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Tuesday, October 14:
10 a.m. Opening remarks, John H. Bat-

tison, conference chairman

The New FCC/FAA Tower Mark-

ing and Lighting Rules, Lew Wet-

zel, Flash Technology

The Travelers Information Service,

Richard Crompton, LPB

11:40 a.m. Audio Specifications—What Do

They Really Mean? Irv Joel, Irv

Joel & Associates, consulting engi-

neers

Lunch

The FCC Answers Back, John

Reiser, FCC, Chris Imiay, attorney

Coffee break

Consultants round table, moder-

ated by John H. Battison (Panel-

ists: Don Markley, John F.X.

Browne, Lawrence Behr, Wally

Johnson, irv Joel)

4 p.m. Engineering Management

5 p.m. Nationali Membership meeting

6 p.m. Ham Radio Reception

10:30 a.m.

11:05 a.m.

11:40 a.m
12:30 p.m.
1:30 p.m.

2:45 p.m.
3 pm

Wednesday, October 15:
Radio Sessions

8:30 a.m. The Care and Feeding of Folded
Monopole Antennas, Lawrence
Behr, Consulting Radio Engineers
9:05 a.m. Fine-tuning FM Final Stages, Geol-

9:40 a.m.

10:15 a.m.
10:30 a.m.

11:05 a.m.

. Digital

8:30 a.m.

9:05 a.m.

9:40 a.m.

10:15 a.m.
10:30 a.m.

11:05 a.m.

11:40 a.m.

frey Mendenhall, Broadcast Elec-
tronics

Tuning and Adjusting Pulse-
Modulated Transmitters for Op-
timum Performance, Steve Clater-
baugh, Continental Electronics
Coffee break

Grounding to Eliminate Hum and
RFI, L. Scott Hochberg, Logitek
Synchronizing AM Transmitters,
Oscar Reed, P.E., consulting radio
engineer

Audio Basics, John
Woram, Digital Audio Reports

TV Sessions

Switchless RF Combiner for TV,
Greg Best, Harris

Recent Developments in Klystron
Technology, Including Practical
Applications, Nick Ostroff, Co-
mark

A Review of Videotape Formats,
Jerry Bauman, 3M

Coffee break

Tuning and Adjusting TV Anten-
nas with a Spectrum Analyzer,
Don Markley, P.E, consulting
engineer

Stereo TV Measurement Tech-
nigues, Mike Coleman, Tektronix
Enhanced NTSC Transmission
and Spectrum Sharing with the

12:30 p.m.

2 p.m.

3 p.m.
5 p.m.

7 p.m.

1986 Broadcast Engineering Conference

Land Mobile Service, John F.X.
Brown, P.E., consulting engineer

Tom Keller, NAB, and Jim McKin-
ney, FCC, will speak at joint
TV/radio luncheon
Question/answer session with Jim
McKinney for TV and radio

Zero Setup for Video

SBE Chapter Chairmen Meeting
for TV and radio

Reception for TV and radio

Thursday, October 16:

8:30 a.m.

9:05 a.m.

9:40 a.m.

10:15 a.m.
10:30 a.m.

11:05 a.m.

11:40 a.m.

Transformer Rewinding Tech-
niques, Peter Dahl, Dahl TFrans-
former Company

RF Radiation and the Broadcaster,
Richard Tell. EPA

FM Allocations and Application
Processing, Harry C. Martin, Chris
Imlay, attorneys

Coffee break

The Effect of Antenna Bay Spacing
on Downward Radiation, Robert
Surette and Peter S. Hayes, Shive-
ley Labs

A Variable Speed CD Player, Bill
Sacks, Straight Wire Audio
Computerized Engineering Infor-
mation, Robert Kircher, Data-
world

6119 BROADCAST SWITCHER FOR $2690.

SERIAL EDITOR
CONTROL FOR $5540.

INTERFACES WITH ALL
MAJOR EDITORS
INCLUDING NEW SONY 900

RS 170A GENLOCK
SYNC GENERATOR

ﬂj

@D@W@F
snENnE

The 6119 isincreasingly being used instead of the Grass Valley

OPTIONAL ACCESSORIES:
RGB CHROMAKEYER, ENCODED
CHROMAKEYER, INTERCOM
COLOR BARS & TONE.

Send $15.00 for our 2" VHS DEMO TAPE

CROSSPOINT LATCH CORP.

144 Broadcast Engineering August 1986

Circle (106) on Reply Card

wWwWw.americanradiohistorv.com

100 for Post Production. Most Editors can control the same
number of functions on the 6119 as on the GVG 100.

95 PROGRESS STREET ® UNION, N.J. 07083
Country Code 1 ® (201) 688-1510 « TELEX 132850
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The modular system

for a transitional world . . .

MTS. SAP. AFV. S-bu w
standard terms in 1oday’s audio
world, Broadcasting techmiques
and systems are changing
datly Not since the introduc

uon of color have the |
ton, post-production dand
broadcast faciities faced such
rapicd changes m technalogy
and in day-lo-day operalionai
methods Each faciity and
operator has a different
requirement for systems and
hearclware

Audio consoles for broade ast
from other manufacturers have
Just been adaptatuons of their
On-an or record consoles of
maybe they offered some s
oM moduies to try 10 matcht o
specific need Qbwviously, this s
not the best wdy — especidlly

¥ a dynamically <hangging

AMEK has apphed their years
of expenence as console sys
lem buiders 10 the problem

The result is the BCIl, AMEK's
response to the needs of the
contemnporary broadcaster. The
BCII 1s moduiar, both inside
and out, with 3 different frame
s1izes offermg up to 32
modules in any combmnaton
{16 postions in a 19" rack),
offering atmost imitless
configurations Stereo and
mono INPULS. electronically
balanced in and out. and
standard features such as AFV
6 busses and the famous
AMEK EQ sound set the
AMEK BCII apart.

Keeping with AMEK's open-
ended systems approach. the
BCll 15 factory or field fittable
with VCAs {mono or stereo)
and all of the logic and control
functions appear on "D” con-
nectors with full CMX= and S-
buss suppor avarable The
BCH gives you AMEK quality i
o Lser customizahle system at
in dffordable prce. The BCIH s
truly the moduldar system for our
transttional
world

KR

AMEK

2 'yl
8L 8/4//

Distnbuted by
AMEK CONSOLES INC,, 108

Burbank Blvd Nornh Hollywood, CA 91601

BCMIS Mono Mic-Line
ut Moctule

# b .. s Frtbc:;,..-
;;~u| ~/f'| Cr*

Tel 818-508-9788 Telex 662526 AMEK USA

AMEK SYSTEMS AND CONTROLS LTD, Ishington Mill. James St . Saltord M35HW UK Tel 061-834-6747 Telex: 668127 AMEK G

Circle (2) on Reply Card

www americanradiohictorv com
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ystems Ltd.,

First by Design.

Ward-Beck S
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