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» DESIGNED TOPERFORM
e BUILT TO LAST
e PRICED TO SELL

THE ADM RM1083 COMPACT AUDIO MIXER

The ADM RM1083 is a self-contained, rack-mountable mixer designed for both mobile
and fixed installations. It offers the most needed audio console features not

generally found in a portable audio mixer, such as eight inputs that are switchable
between microphone and line source, transformer coupling, phase reversal, 30 db

of gain adjustment and a high pass filter. A three band equalizer with carefully
chosen frequencies optimizes your audio performance for either a mobile or

fixed application.

Designed with stereo in mind, the RM1083 provides panning on each
input with infout switching, a line up oscillator bus assignment, eight
direct outputs, transformer coupled main and auxiliary outputs and a
host of other features make the RM1038 the most versatile rack-
mounted mixer available today.

Built with traditional ADM quality, the RM1083 will handle
the roughest mobile or fixed use and still deliver the top
performance the commercial broadcaster has

learned to expect from ADM. The RM1083 is

backed by our exclusive five year warranty,

as are ail ADM products.

i

ADMN® B 1083

i I ENES e RECHNE (g LHE B L Ga A
L [ N 3

| JAME e i LINE

HETURN

MONITOR
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MASTER MASTER

Contact ADM, your regional manager or audio distributor.

ADM Technology, Inc.
1626 E. Big Beaver Road, Troy, Michigan 48084
Phone: {313) 524-2100 TLX 23-1114

Circle (1) on Reply Card
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With the antenna

that works!

In Brownsvilie,

In Seattle,

In Miami,
Everywhere!

Midwest combines its mobile pro-
duction unit experience with the
latest antenna technology to bring
you the S-23, a satellite news vehicle
that enables you to uplink a story
from virtually anywhere.

The §-23 incorporates a Vertex 2.6M
antenna with 50db gain into a unit
that is spacious enough for full pro-
duction capability, yet has excellent
weight distribution and a wide GVW
safety margin.

An integral deployment and posi-
tioning systemn ensures antenna

Circle (3) on Reply Card
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accuracy, even in heavy weather
You can choose from a variety of
equipment configurations and sev-
eral domestic and foreign chassis
models.

Call for specifications and antenna
patterns on the 5-23, 5-18, S-1 Fly-
away or any of our mohile satellite
NEWS sysiems.

The Midwest S-23, The mobile sat-
ellite news system that works.
Everywhere.

2.6M Vertex Antenna

* =50db Gain at 14.25 GHz

s -35db Cross Polar [solation

® Meets 29'2510;_{9 FCC 2% Spacing Curves

MIDWEST

Communications Corp.
One Sperti Drive

Edgewood, KY 41017
606-331-8990
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AUTOMATION IN BROADCASTING:

Computers are changing the day-to-day operation of radio and
TV stations across the country. Advancements in technology
and reductions in cost have brought the power of the computer
to virtually every area of a broadcast facility. This month we ex-
amine the computerization of broadcasting in four detailed
reports.

Page 26

26 Planning for TV Automation
By Don Edvalson, BTS, Salt Lake City
Management wants it, engineering must live with it. Suc-
cessful automation is a detail-oriented science.

44 serial Data Control Systems
By Waldemar S. Wisniewski, HEDCO, Grass Valley, CA
A guide to popular serial data communication formats
for remote-control applications. Related articles ex-
amine:
¢ Comparing Standards (page 48)
¢ Remote Control with the ESbus
By Douglas A. Hurrell, Alamar Electronics, Campbell,
CA (page 74)

INTERFACE BUS

76 Planning for Engineering Automation
By Joseph P. Geerling, KWMU-FM, St. Louis
An electronic assistant may be the key to operating an
engineering department efficiently.

88 Computer Power Protection
By Mark Hill, ITC/3M, Bloomington, IL
Don’t let your computer-driven broadcast equipment
suffer damage from power-line disturbances. A related
article focuses on:
* UPS vs. Standby (page 94)

Page 88

ON THE COVER
The primary benefit of automation is easy

and efficient interchange of information. DEPARTMENTS

The floppy disk has, more than any other 4 News 20 Management for Engineers

single medium, provided the means for 6 Editorial 98 Field Report: Media Touch 2005

moving data from one computer to 8 FCC Update 106 Applied Technology: Utah Scientific Dynabus
another. Our cover this month illus- 10 Strictly TV 114 Station-to-Station

trates the advancing pace of com- 12 re: Radio 116 SBE Update

puterization in broadcasting. (Photo 14 Satellite Technology 118 People

courtesy of DuPont Company, Wilm- 16 Circuits 122 Business

ington, DE.) 18 Troubleshooting 126 New Products
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met atape

ALS isan Aummted Library

| System where all tapes are
Welcﬂme. Beta, Beta SP, M, M2,
. U-matic or Digital 19mm formats

|~ you name it. AL’S can handle it.

' ‘And in numbers enough to make
| even a station Inariager smile.
500, 1000, 1500. How big is your
hbrary"‘ AL'S «can handle it.

Ycau want to mix formats? AL
‘mixes it up with the best of them.
Any combination of tape formats
18 a piece of cake for AL. Full
length programming or
commercials -- you mix them up
any way you want to. AL'S never
been one to play favorites. AL'S
will even play news tapes quickly
along with all your others. *

AL is top drawer, high tech digital

Circle (4) on Reply Card

——technology -- but he’s no snob.
= Plain and simple, out of the box,

stock VTRs suit Al just fine. Whv
take a chance on prima donna
machinery?

Why take a chance, period? Your
tape library couldn’t be in hands
more capable than ALS.

For more information -- or, for an

audience with AL himself, call us

at: (617) 244-6881. * Dptional
Automated
Library

System
LaKart Division

287 Grove Street
Newton, MA 02116

LAKE

The Systems Company



www.americanradiohistory.com

SBE group views
Klystrode transmitter

A history-making event took place at
Comark, Southwick, MA, on Feb. 12. The
first public demonstration of an operat-
ing Klystrode TV transmitter was per-
formed for the benefit of members from
the Connecticut Valley SBE Chapter 14.
This marked the first time an operating
Klystrode was viewed and examined by
members of the broadcast industry.

The transmitter model, CTT-U-608K,
was operating at more than 60kW peak
output power while meeting all broad-
cast linearity requirements.

The advantage of the Klystrode over
the klystron tube is its Class B mode of
operation. This mode automatically mod-
ulates the beam power required by the
tube as a function of RF drive. The 60kW
Klystrode final amplifier operated during
the demonstration required only 52kW
of beam power to deliver 60kW peak RF
output at 50% APL.
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There were more than 30 attendees at
the first public Klystrode demonstration
including non-SBE members.

Comark held operating demonstra-
tions of the transmitter at the NAB show.

ABC Radio
tests data system

ABC Radio Network has begun testing
a digital, satellite-delivered data system.
It is the first major radio network to use a
high-speed, digital data delivery system
for its affiliates.

Instantaneous data communications to
affiliates will permit easier access to the
audio services delivered across the net-
work’s 19 15kHz audio channels. The
network also will be able to develop new
products using data that will help affll-
iates to program their stations.

The system will be able to address
each affiliate individually and also will be
able to feed information simultaneously
to the line-up.

Fditoriel and advertising correspondence should be gddressed to: F.O, Box 12901, Overlund Prmk K5
66212-9981 {a suburb of Kansas City, MOJ; (913) 858- 4664 Telex: 42-4156 Intertec OLPK. Circulation cor-

The test of the satellite-delivered data
service began in February with affiliate
WABC in New York. The system will be
fully tested by late spring and implemen-
tation with affiliates will begin in the sec-
ond half of 1987.

SMPTE issues call
for papers

A call for papers for the program of the
125th technical conference and equip-
ment exhibit of the Society of Motion Pic-
ture and Television Engineers has been
issued,

The conference and exhibit will be
held Oct. 30 to Nov. 4, at the convention
center in Los Angeles.

Papers are being sought on the sub-
jects of motion-picture and TV technol-
ogy for presentation at the conference.
Those interested in presenting a paper
should send their name, address, title of
proposed paper and a 100-word abstract

Continued on page 120
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— Yamaha’s newest
musical instruments.

For years, Yamaha has been making musical
instruments that allow performers to express what
they feel. Our new line of MZ Series professional
dynamic microphones continues this tradition.

The three-layer laminated beryllium film used
in the diaphragms of the MZ102Be, M7103Be and
MZ105Be offers greater control over piston move-
ment for heightened presence and accuracy through-
out the entire frequency range.

Throughout the entire line, a superior acous-
tic damping system makes use of a mesh screen
and photo-silkscreen technology. The benefits are
extraordinary long-term stability and absolute uni-
formity. This uniformity can be especially impor-
tant when matching pairs of mics for stereo.

A tight cardioid pattern provides excellent off-
axis rejection for superior feedback suppression.

10 reduce handling noise, all MZ mics have a
unique three-point floating suspension system. And
a special windscreen with three times the impact
resistance of conventional types. So you know it
can take a pounding.

We even use gold-plated audio connectors.

But when you listen to Yamaha MZ mics, you
hear more than the result of advanced technology:
You hear a one-hundred-year tradition of making
MUSIC.

For complete information, write Yamaha International Corporation, Professional
Audio Division, E O. Box 6600, Buena Park, CA 90622.

& YAMAHA

Engineering Imagination
Circle (5) on Reply Card
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People
make
it work
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I Lditorial I

Automation. From union meetings to coffee-shop talk, no single word sparks more
emotion from broadcast engineers. As the cash value of broadcast property continues
to climb at rates disproportionate to other segments of the economy, owners and
managers have found themselves obligated to generate profits commensurate with
the ever-increasing value of their property.

In this age of takeovers and buy-outs, raising profitability is a difficult challenge in
the face of shrinking advertising revenues, increasing competition, accelerating
equipment requirements and escalating expenses. The rapidly changing economic
climate of local broadcasting compels station owners and managers to carefully eval-
uate, or re-evaluate, current automation technology, its ramifications and its effect on
the bottom line.

The Manifest Destiny of local TV broadcasting is the optimized minimization of de-
livery overhead. More money must be budgeted toward the production and purchase
of appealing programming that can successfully compete with the entertainment al-
ternatives that are eroding the once captive local TV audience.

Typically, financial reviews seem to focus on one of the larger slices of the local
broadcaster’s budgetary pie: the on-going, non-revenue-producing operations pay-
roll. Fortunately, the trend to increase profitability by reducing expensive profes-
sional staffing requirements comes at a time when many established TV stations are
experiencing a peak of turnover.

For years, managers have locked to automation to provide the ticket to reducing
the necessary technical skills required for routine station operations. Some have
found success with automation. Others have attempted it only to abandon it. What's
the mutual secret of those who've succeeded? Discipline.

One station’s automation system is another station's sequencer. At one extreme are
some who feel that a fully automated station must include controlling the HVAC sys-
tem, the lock on the back door and the coffee pot. Then there are others that believe
automation is necessary only for on-air playback assembly. Most managers’ expecta-
tions fall somewhere in between. Today, there are many automation products on the
market that can fulfill the range of management requirements, The question is, is
management prepared to meet the requirements of the system?

The double-edged sword of automation, which promises improved profitability and
a more consistent on-air look on one side, threatens management with serious prob-
lems on the other. These are not necessarily hardware or software problems, but sys-
temn problems, and the system includes people.

Traditionally, a manual master control was relied upon by all departments as the
filter for a multitude of seemingly minor discrepancies that could be identified and
corrected before a mistake was actually aired. With automation, the computer doesn't
watch the program; it only follows instructions. It is each department’s responsibility
to provide master control with accurate, verified information for computer entry and
on-air execution.

The computer probably won't recognize competing products scheduled in the same
break, mistimed segments, news bulletins or any of the other predictably unpredict-
able surprises that pepper the broadcast day. Poor split-second judgment by a master
control operator can rob a station of revenue faster than you can say “production
assistant” while leaving viewers and sponsors wondering, “What's the problem?”

The lifeblood of automation is well-organized implementation, meticulous dis-
cipline and result-oriented supervision. Each department must work with engineering
operations to ensure that program segments, spots and IDs are in-house ahead of
time, and timed accurately to the frame. Success depends upon the honesty of op-
erator discrepancy reports, and management’s commitment to follow up discrep-
ancies without intimidation, ensuring that discrepancies do not recur.

The dream of eliminating skilled operators by automation is an illusion. Automation
simply allows the redistribution of engineering talent within a station away from rou-
tine operating positions, and provides control for employee growth as demands on
technical operators and engineers continue to grow. [=TM)
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THE NEW OPTIMOD-AM 91008

Audio processing for AM improvement.

In the several years
since its introduction,
OPTIMOD-AM Model
9100A has become one
of the most-often used
tools for improving
AM audio.

Now there is a2 new opportunity for AM improve-
ment. Over a year ago, the National Radio Systems
Committee brought broadcasters, equipment manufac-
turers, and receiver manufacturers together to talk about
a voluntary national transmission standard that would
make wideband high-fidelity AM radios practical.

Today, after hundreds of hours of discussion and
study, the standard finally exists that will allow receiver
manufacturers to increase and flatten their frequency
response without risk of increased interference. But for
them to do this, broadcasters must implement the
standard: a “modified 75us” pre-emphasis specification
brightens up the sound on older radios while minimizing
interference to adjacent stations, while a sharp-cutoff
10kHz low-pass filter specification protects the second
adjacencies by limiting occupied bandwidth.

Receiver manufacturers have stated their willingness
to replace their current AM receiver designs (with their
telephone-quality fidelity) with AM receivers having full
10kHz frequency response—but only if and when the
NRSC standard is fully adopted by broadcasters. For the
NRSC standards to be successful, broadcasters must
change over quickly. If the new high-fidelity receivers
generate complaints of interference caused by stations
not complying with the new standard, the receiver
manufacturers will revert back to the present low fidelity
3kHz designs! Fveryone will lose.

Orban was the first to propose and implement AM
pre-emphasis and low-pass filtering, and we were heavily
involved in the Committee work and research. We
strongly endorse the new NRSC standard. It's good
engineering and good business, and we are making it
easy for all OPTIMOD-AM owners to comply.

_THE

AUDIO PROCESSOR

orban

MODEL 91008

Introducing the new Model 9100B:

It complies fully with the NRSC standard while
retaining the features that have made OPTIMOD-AM
Model 9100A the choice of so many stations concerned
about competing with FM. The 9100B increases coverage,
improves source-to-source consistency, and yields superb
quality on both voice and music. And, the new standard
allows us to make the new OPTIMOD-AM even louder!

Like its predecessor, the new 9100B can be
configured to operate optimally in mono, C-QUAM®
stereo, or Kahn sterec. Mono units can be field-upgraded
to stereo by simply plugging in additional cards.

For owners of OPTIMOD-AM Models 9100A
and the older 9000A:

We underscore our commitment to the new standard
with low-cost Field Upgrade Kits to add the NRSC-
standard pre-emphasis and filtering. They are available
through your authorized Orban Broadcast Products Dealer.

To find our more about the NRSC standard, and
about Orban’s new 9100B OPTIMOD-AM, or the Upgrade
Kits for the 9100A and 9000A, please call or write.

Why not copy this ad for others at your station who
would like to know what’s in store for AM radio.

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

Telephone (415) 957-1067 or (800) 227-4498 Telex 17-1480

orban

Circle (6) on Reply Card

OPTIMOD is a registered trademark of Orban Associates Inc.,
C-QUAM® s a registered trademark of Motorola, Inc.
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FCC examines call
letter restrictions

By Harry C. Martin

The FCC is proposing the elimination of
most of its long-standing restrictions with
respect to the assignment and use of call
letters by broadcast stations, The pro-
posed changes are as follows:

¢ K and W assignments. The commis-
sion is proposing to eliminate the current
reqairement that call signs beginning
with the letter K be assigned only to
broadcast stations located west of the
Mississippi River and those with the let-
ter W be assigned only to stations east of
the Mississippi. These restrictions would
be eliminated in all broadcast services,
including LPTV.

¢ Conforming call letters. Under current
rules, only commonly controlled stations
in different broadcast services (AM and
FM) can be assigned identical basic call
letters. The commission is proposing to
permit any licensee to request any call
letters not assigned to another station in
its own service, except within the same
market.

¢ Procedures upon changes of owner-
ship. Under current rules, a licensee
seeking a new call sign must request a
call letter change and, at the same time,
relinquish its existing call sign. A relin-
quished call sign is not available for use
by any other licensee until the effective
date of the call letter change. It is then
assigned to the first applicant who re-
quests it. The commission is proposing to
amend its rules to permit an exception to
this first-come-first-served policy in in-
stances where an existing broadcaster
wishes to transfer a long-standing call
sign to a new facility in the market.
There will be no change in the commis-
sion’s policy allowing call sign swaps be-
tween commonly owned stations li-
censed to the same city.

New rules for booster stations
The commission is proposing to allow
increases in the output power of on-
channel FM booster stations and to
eliminate the restriction that such sta-
tions rebroadcast only signals received

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

8 Broadcast Engineering April 1987

I FCC updatel

over the air. The commission also is pro-
posing the establishment of a TV broad-
cast booster station service. The specifics
are:

¢ FM boosters. Currently FM booster sta-
tions are limited to 10W of power. Under
the proposal, operating power at higher
levels would be permitted as long as the
ImV/m service contour of the primary
FM station is not expanded or inter-
ference to other stations is caused. Co-
channel stations would be protected by
subjecting hoosters to a requirement that
the signal of any co-channel station must
exceed the signal of the booster by 20dB
at all points within the 1mV/m predicted
contour of the co-channel station.

The commission also proposed

eliminating the restriction that FM
boosters broadcast only over-the-air sig-
nals. This would allow FM licensees to
feed signals to boosters by whatever
technical means they wish, and to use
aural broadcast auxiliary facilities for this
purpose.
e Establishment of TV boosters. The
commission also proposed establishing a
new broadcast booster service that
would provide the service equivalent to
FM boosters. Under the proposed rules,
the licensee of a full-service TV station
would be authorized to operate on-chan-
nel booster stations to simultaneously re-
transmit the primary station’s signal to
areas within its predicted Grade B con-
tour that are not receiving Grade B quali-
ty signals directly over the air.

The operating power and location of
such boosters would be limited only to
the extent that they not provide Grade B
or higher level service beyond the
predicted Grade B contour of the
primary TV station or increase in-
terference to other TV stations. Initially,
the commission would authorize these
boosters only at low power levels, as is
the case for TV translators and LPTVs.

Because the proposed booster service
essentially would represent a technical
expansion of the TV station being
rebroadcast, it would limit ownership of
TV boosters to the licensees of stations
being rebroadcast and exempt such
licensees from the competitive applica-
tions process.

www americanradiohistorv com

LPTV and TV translator rules
amended

In rule changes affecting the LPTV and
TV translator services, the commission
has imposed a limit of five applications
per filing window on a single applicant
or entity having a 1% or greater interest
in an application filed during the window
period. There will be no cap on major
change applications filed by authorized
stations during a specified window
period. This rule change is designed to
discourage the mass filings of speculative
applications that have clogged LPTV
processing for the past several years.

The commission also has changed its
rules to permit the licensee or permittee
of an LPTV or TV translator station
displaced by a new full-powered station
or by a land mobile operator, to specify
operation on a different output channel
without competition. To make the
switch, the displaced station must show
that there are no pending applications on
the new channel and that its operations
would not interfere with any other pend-
ing applications or protected primary
services. The commission has adopted
the same displacement standards for
LPTV and TV translator stations forced
to change channels due to cable headend
or output converter interference.

It is expected that a nationwide filing
window, on all channels, will be opened
as soon as the commission can modify its
application forms so they give sufficient
information to ensure compliance with
the 5-application cap.

Filing fees imposed

Effective April 1, the commission
began collecting filing fees for nearly all
broadcast applications.

Fees for applications for new TV, AM
and FM stations are $2,250, $2.000 and
$1,800, respectively. The fee for filing a
minor change application for a radio or
TV station is $500. Fees for filing applica-
tions for the assignment or transfer of
AM, FM or TV stations are $500 per sta-
tion. The filing fee for pro forma
assignments and transfers is $70. A com-
plete list of Mass Media Bureau fees was
published in BE's June 1986 issue.

BE)
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AN INVESTMENT IN THE MODEL 300 &7 7 st

IS AN INVESTMENT IN THE FUTURE.

We're constantly working to make the world’s best production ®
switcher even better, with an ongoing program of enhancements. GraSS Valley Gl’Ollp

When we add new features to the 300, we make those same

features available to every owner with convenient field updates. \\/
The Model 300. The best, and built to stay that way. STRENGTH YOU CAN RELY ON

THE GRASS VALLEY GROUP, INC.® — P.0. Box 1114 — Grass Valley, CA 95945 USA — Telephone (916) 273-8421 — TRT: 160432 OFFICES: New York (201) 845-7988: District of Columbia (301) 622-6313;
Allanta (404) 493-1255; Chicago (219) 264-0931; Minneapolis (612) 483-2594; Dallas/Fort Worth (817) 483-7447; Los Angeles (818) 999-2303; San Francisco (415} 968-6680. A TEKTRONIX COMPANY
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In answer to that....

By Carl Bentz, special projects editor

Broadband communications systems,
such as CATV and CCTV, have definite
advantages compared with broadcast tel-
evision for interactive audience response
measurements. Conceivably, the cable
that connects every viewer's television
to a central location can carry signals in
both directions. CATV subscribers should
be able to respond electronically from
their living rooms.

Two-way communications on CATV
systems have been under way for at least
15 years. Some early experiments in
home-bound education, shopping serv-
ices and the early morning coffee klatsch
were remarkable, albeit sometimes
flawed, when the Voice of America
leaked into the cable.

In a wired medium, two different RF
signals can be directed to their own am-
plifiers through bandpass filtering and
frequency separation. CATV uses for-
ward signals of standard channels 2-3,
5-6 and 7-13. Those systems with a full
schedule of satellite programs also use
midband (between 6 and 7), superband
(above 13) and some sub-band (below 2)
channels. However, there is still a good
deal of spectrum below 50MHz for nu-
merous narrowband, non-video reverse
carriers.

In some locations, cable systems, now
with better signal security through im-
proved coaxial cable and connectors, are
aiding cities in controlling automotive
traffic flow. A stream of digital informa-
tion moves between terminals at each
traffic light and a central controller com-
puter. Such digital signaling is used by
the cable company, linking subscriber
terminals and the CATV accounting com-
puter for pay-per-view and other special
subscriber services.

Although numerous locations are tied
to the CATV hub point by a single, highly
branched conductor, broadcasters have
had to rely on multiple telephone lines
and enough people or computers to an-
swer them. That could change if results
of an experiment currently in the plan-
ning stages are successful,

The idea behind TV Answer is relative-
ly simple. During a TV program, yes/no
questions are given to viewers through
normal on-screen video, VBI encoding or
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audio. Viewers respond through a unit
that transmits yes responses back to the
TV station on VHF radio frequencies.
The equipment required at the station in-
cludes a computer to control the system,
to interrogate the remote transmitters
and to tally responses. In the viewer’s
home is a modified receiver and VHF
transmitter. At the station, a receiver
with a high-gain antenna receives return
transmissions and directs them to the
computer for counting.

You might wonder how more than a
few in-home units could be individually
identified (for a correct tally), in as much
as they essentially could respond at the
same time. The problem would seem
compounded as all responses are trans-
mitted on the same frequency. The solu-
tion to that problem is one of the parts of
the system that allows almost a million
responses per minute to be logged.

After the question is presented on the
air, the interrogation process begins. The
computer begins to encode a 2-bit signal
into a 0.01H portion of every active vid-
eo line immediately after the color burst.
On most receivers, the 0-1 bits will not be
visible on typically overscanned CRTs.
The decoder device looks for the 0-1 bit
signal on a specified video line that is
uniquely assigned to that decoder. Each
decoder has been preassigned a specific
line number, allowing a sequential inter-
rogation of all units to proceed.

Connected to the decoder is a response
device with a single button. If the button
is pressed, a yes response will be given. If
the button is not depressed, a no answer
is assumed for that unit.

Reception of the 0-1 bits also enables
and initiates a transmission from the
20W ERP solid-state transmitter that is
built into the response unit. The trans-
mission, according to the application to
the FCC for an experimental license, is
best considered a NON-type emission.
Although the signal from the transmitter
is a single pulse, it is filtered and shaped
to reduce the number of harmonics that
would typically be generated by fast rise
and fall time pulses.

In order to derive an accurate count of
responses, a special timing system is put
into play. Theoretically, responding

WwwWw americanradiohistorv com

transmitters could be placed in locations
that would result in more than one re-
sponse being received at the same time.
Such a coincidence in two or more re-
sponses would probably result in an er-
ror in the tally. However, if an idea modi-
fied from radar range validation is ap-
plied, such conflicts can be solved.

The database in the computer will
know where each of the units are placed.
Therefore, upon the generation of an in-
terrogation enable pulse for unit M, a
valid reception window is opened. The
length of the window, for any unit, is
determined from the known distance to
the unit and, therefore, a time delay ex-
perienced by a TV signal transmitted to
that location and the additional time re-
quired for the radio signal to return. If a
pulse is received within that window, it is
considered valid. If no pulse is received,
the response is considered negative.

Although limited modification would
actually be required to install the neces-
sary decoder in a television, the equip-
ment planned for use in this experiment
is a modified VCR. The remote-control
unit will include the yes response button.
Also packaged in the VCR case is the 20W
transmitter and its input-filtering circuit.

The license application requests a
500kHz bandwidth for the experiment. It
is known that pulses consist of an infinite
bandwidth of frequencies. With filtering
and shaping circuits, the required band-
width is reduced to 200kHz, although it
is doubled by modulating an RF carrier.
Accuracy of the crystals controlling the
radio carriers will demonstrate an esti-
mated + 100 parts per million (22kHz at
220MHz). Adding the variance of carriers
caused by crystals and the RF envelope,
the absolute band requirement is esti-
mated at 422kHz.

This system provides some interesting
possibilities for the broadcaster. Not only
could it allow almost immediate ratings
to be determined, it could be used as a
means of taking opinion polls. Also, de-
pending upon how well the identity of
each pulse can be determined, it could be
used for shop-at-home programming.

The schedule for the experimental op-
eration of TV Answer is uncertain, but
the FCC has given approval. B!
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‘The mic mixer you would have design
yourself-I'he Shure M267

In the space of just two years, the Shure
M267 has become one of the most well-
known and widely used mixers in the
broadeast 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 overloadmg
at critical moments. The unit contains a
built-in battery pack that utilizes three
standard 9-volt batteries.

ed

The M267 oscillator prowdes 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 mdudes 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 Shiire
Br othr;rs Inc., 222 Hartrey

Simplex (phantom) power and © Avente, Evanston, 1L 60202
a peak LED are standard, too. s" "E (312)866:2503., « =
BREAKING SOUND BARRIERS |

Circle (8) on Reply Card
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Reviewing FCC
field-strength rules

By John Battison, P.E.

During my travels to various stations, |
have the opportunity to talk with many
station and contract engineers. | also
make it a practice to keep up with the
FCC's Daily Digest and the FCC rules.
Based on my conversations and the
number of fines levied, it seems that
many stations do not have a current
copy of the FCC's rules and regulations.
And just as important, many engineers
are not familiar with some of the rules’
requirements. A recent perusal of the
Daily Digest indicated that a number of
violations are occurring with alarming
regularity, with fines of $800 and more
being levied on licensees. Some of these
fines are being levied because of out-of-
band emissions.

The rules

Some time ago, the commission
deleted the requirement that AM and FM
stations make complete annual audio
proof-of-performance checks. However,
a little hook was left in the rules, one
which many engineers appear to have
overlooked. It is to those readers that this
month’s column is addressed.

Section 73.1590 of the rules on equip-
ment performance measurements re-
quires that the licensee of each AM, FM
and TV station, except 10W Class D sta-
tions, make equipment performance
measurements for each main transmit-
ter. Although the audio requirements are
gone, spurious and harmonic emission
tests are still required. The rules specify
the different criteria for AM, FM and TV
stations.

AM transmitters

Section 73.1590 (a) (6) indicates that
these tests must be conducted on an an-
nual basis. The rules require measuring
for spurious and harmonic emissions.
The tests must show compliance with the
transmission requirements of 73.44 for
AM stations and 73.317 for FM stations.
The TV requirements are specified in
73.687.

Battison, BE's consultant on antennas and radiation,
owns John H. Battison & Associates, a consulting
engineering company in Columbus, OH.
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Let’s examine rule 73.44, which ad-
dresses the requirements for AM sta-

tions. The requirements are broken
down into two sections. The first applies
to transmitters type accepted or notified
after Jan. 1, 1960. The other rule applies
to transmitters installed or type accepted
before Jan. 1, 1960. The particular
transmitter date of installation or accep-
tance determines which section of the
rules applies.

The commission’s requirements are
centered on possible interference with
other stations or services. In these more
enlightened days of attention to AM re-
sponse, bandwidth, top-end rolloff and
pre-emphasis curves, eliminating spuri-
ous emissions can become more impor-
tant than ever before.

Requirements

If your transmitter falls in the post-
January 1960 class, you must be sure the
following tests are performed. (The
wording has been abbreviated, so check
the rules for complete information.)

Section 73.44(a):

(1) Any emission appearing on a frequen-
cy removed from the carrier by between
15kHz and 30kHz inclusive, must be at-
tenuated at least 25dB below the un-
modulated carrier level. Compliance in-
dicates that the occupied bandwidth is no
greater than 30kHz.

(2) Any emission removed from the car-
rier by more than 30kHz and up to and
including 75kHz must be at least 35dB
below the unmodulated carrier level.

(3) Any emission appearing more than
75kHz from the carrier must be at-
tenuated by 80dB or 43 + 10 log,
(power in watts) dB below the carrier,
whichever is the lesser attenuation.

Section 73.44(b):

Requires old transmitters (prior to 1960)
to achieve the highest possible com-
pliance with paragraph (a).

In any case, if harmful interference is
caused by out-of-band emissions, the
licensee must achieve a greater degree
of attenuation. Greater spurious signal at-
tenuation might be possible through
transmitter retuning and the use of addi-
tional output stage bandpass and har-
monic filtering.
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Measurement process

How are these tests to be performed?
In general, the measurements should be
made about lkm from the antenna at
ground level. If your station is non-
directional, you can use a field-strength
meter. A spectrum analyzer might be
better, but few of us have access to one.

The decibel level can be read from the
scale by following the instructions pro-
vided with the meter. The spurious emis-
sion value also can be calculated from
the fundamental and off-fundamental
field-strength meter readings.

If you have a directional pattern, the
procedure is a bit more involved. The
commission specifies a preferred order
for obtaining the carrier reference field
strength:
¢ Measured non-directional
strength;
¢ The rms field strength determined
from the measured directional radiation
pattern; and
¢ The calculated expected field strength
that would be radiated by a non-
directional antenna at the station
authorized power.

Many stations may not be able to
switch to non-directional operation sim-
ply by pressing a button (although it
would be quite nice if they could). It may
be possible to use the measured non-DA
field strength from the original station
proof-of-performance. In many cases
though, these values may have been
taken long ago and a new reference
might be better.

Many engineers will probably be re-
quired to go into the field to take a set of
measurements. Once those values are
obtained, they must be recorded.

There is no special report form for this
purpose. You can devise your own form
as needed. Next month, ['ll show you a
form I devised that works well for me.

I suggest that a copy of the test results
be placed in the station’s public file. You
should continue to perform the test on an
annual basis, with no more than 14
months between tests.

field

B
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Advantages of SCPC
satellite services

By Elmer Smalling IIl

Unlike video, which requires a band-
width of at least 6MHz, high-quality au-
dio signals require 100 times less band-
width for FM transmission, normally
60kHz. Audio signals transmitted over
satellites can be computer data or high-fi-
delity audio originated by one of many
satellite networks or radio news-gather-
ing units. Although thousands of non-
broadcast, narrowband telephone calls
are distributed by satellite, their trans-
mission (by common carriers) is not with-
in the scope of this column.

It is important to understand the differ-
ence between SCPC (single channe] per
carrier) and subcarrier systems. SCPC
systems consist of a discrete modulated

Smalling, BE's consultant on cable/satellite systems,
Is president of Jenel Systems and Design, Dallas.

TV SIGNAL

o

/

Satellite technology

carrier transmitted over a satellite trans-
ponder. One transmission mode for au-
dio is a subcarrier system where the sig-
nal is transmitted using a carrier that is
locked to a video carrier much the same
as the sound portion of a TV signal (see
Figure 1). The SCPC carrier (see Figure
2) is generated separately from any other
signals using the transponder and must
be received in a like manner. To detect
(receive) the audio from a subcarrier
system, the receiver must be locked to
the video carrier.

As an example of the two kinds of trans-
mission modes, the audio subcarrier for
transponder No. 6 on F3 is at 6.8MHz
and is identified as such. If it was an
SCPC signal it would be called a
3826.8MHz signal transmitted through
satellite F3. Tuning out from the video
carrier on a standard satellite TV receiv-
er you may discover up to eight or nine
separate audio subcarrier services in ad-
dition to the audio for the accompanying
video. These subcarriers may be located
at the following frequencies:

TV SOUND (f, + 6.2MH2)
AUDIO SUBCARRIER No. 1 (f. + 7.5MH2)

/ '/AUDlo SUBCARRIER No. 2 (f, + 7.8MH2)

¢ TYPICAL TV TRANSPONDER

f. + 20MHz

= fyp + fsc1 + fsc2 + fsca + - fsex

Figure 1. The SCPC carrier is generated independently from other signals on the same

transponder.

UP TO 135 USING 200kHz SEPARATION

i

SCPC CARRIERS — 60kHz EACH

.
L

3,720MHz

] | ’ 'J <
TRANSPONDER 1 / )_

3,760MHz

Figure 2. Audio subcarriers, locked to a video carrier, may contain a number of channels per

transponder carrier.
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AUDIO SUBCARRIER

Audio for video 6.8MHz
Service No. 1 left 5.40MHz
Service No. 1 right 5.94MHz
Service No. 2 left 5.58MHz
Service No. 2 right 5.76MHz
Service No. 3 mono 6.435MHz
Service No. 3 left 7.38MHz
Service No. 3 right 7.56MHz
Service No. 4 mono 7.69MHz
Service No. 5 mono 7.78MHZ
Service No. 6 mono 7.87TMHz

Any one of these hypothetical subcar-
riers (there are many possible configura-
tions) may be received using a standard,
tunable satellite receiver. SCPC signals
can be received only with a special SCPC
receiver that is normally tuned to a sin-
gle carrier. To tune more than one car-
rier you must use additional receiver
cards or special FM receivers capable of
tuning the frequency range of the trans-

‘ponder on which the SCPC is transmitted.

Single carrier per channel systems do
not require a video carrier and, there-
fore, many can share the entire trans-
ponder bandwidth of 36MHz to accom-
modate up to 1,200 narrowband tele-
phone signals or 100-plus high-fidelity
audio discrete channels (carriers). Most
of the radio networks and those transmit-
ting analog data employ SCPC transmis-
sion. Westar Ill alone handles more than
130 SCPC broadcast quality signals on
five of its transponders.

Advantages of SCPC transmission:
¢ SCPC does not require the great band-
width of a video carrier and, therefore,
sky sector (satellite) lease costs are far
less than for a video transponder and at-
tendant subcarriers.

* The antenna required for SCPC sys-
tems is usually one-third the size of a TV
TVRO unit.

e Higher fidelity is possible using SCPC
because of reduced demodulation loss
and less distortion due to main carrier
video and other subcarriers.

SCPC has a big future on the Ku- and
Ka-bands where antenna sizes will allow
comfortable rooftop antennas and set-
top tuners for hundreds of audio serv-
ices. This satellite service may some day
replace the existing use of VHF radio for
audio program distribution. (BEM))
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TAKE
YOUR BEST SHOT

Otari's ARS-1000 Automated Radio Statmn
Reproducer has taken just about g '
everything that broadcast opera-
tion has thrown at it. From con-
tinuous day after day operation  § :
in hot, dusty corners—to cig- ST
arette smoke and coffee SpllIS, K
an ARS performs
automation tasks
flawlessly and
faithfully.

Born from Otari’s
line of heavy duty g industrial tape
duplicating and loading  equipment that
moves tape at up to 480 ips, the ARS-1000 is
engineered for continuous use, simple opera-
tion, and ease of maintenance.

Bulletproof? Of course not. But it is the kind of
equipment that frees you to get involved in the
real challenges of today’s new, dynamic radio.
Because you're not constantly fixing some-
thing that shouldn't have broken in the first
place. 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: 910-376-4890

& Otarg 1984
Circle {(10) on Reply Card
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Inside digital
technology

By Gerry Kaufhold 11

Many factors affect the timing of
signals in a digital circuit. The master
clock frequency sets the upper limit on
how fast signal transitions can occur.
Divide-by circuits, made up of flip-flops,
reduce the clock rate for use by
decoders, which develop and then dis-
tribute timing signals that are syn-
chronized with the master clock.

As timing pulses travel down printed
circuit paths and pass through buffer ICs
and edge connectors, part of their
energy is dissipated. This causes rise
times to stretch, and reflected energy
from previous pulses causes overshoots,
undershoots and adds distortion, similar
to timing errors in a TV plant.

At the destination gate, a timing signal
has an effect only after it goes above (or

Kaufhold is an independent consultant located in

I Circuits I

Tempe, AZ.
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Figure 1. Although the logic analyzer pro-
vides accurate timing of displays of two digital
signals, the dual-trace oscilloscope erroneous-
ly shows signal B to be a stightly delayed ver-
sion of signal A.
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below) the switching threshold of the
transistors that form the input of that cir-
cuit. For a system using a 5V supply,
CMOS logic recognizes anything above
3.5V as a high-level logic 1, and TTL
recognizes anything above 2V. The
width of a pulse may depend on the logic
threshold.

Determining that the transition of a
timing signal is arriving at the correct
time and at the proper voltage level is
trickier than might first be expected.
Adding to the complexity is the inter-
dependence of many signals that must
perform together for the entire circuit to
operate properly.

Oscilloscopes and digital timing

Dual-trace oscilloscopes are easy to
use, convenient and readily available.
Because digital timing signals occur in
sync with the master clock, it is a good
idea to use the master clock (or a divided-
down version of it) as external sync for
the scope. Although two signals can be
viewed, only a few hundred microsec-
onds of each can be seen.

1f the chop mode is selected, portions
of the signal can be viewed and the tim-
ing of the two signals, relative to each
other, will be correct. However, if the
rate-of-change of the signals under test is
above the chopping frequency of the
scope, some signal transitions will be
lost. Because most oscilloscopes chop at
a slow rate compared to the duration of
timing signals, the chop mode may not
be adequate for viewing most timing
signals.

If the alternatling trace mode is selected,
the situation illustrated in Figure 1 may
occur. Many uninitiated digital techni-
cians make the mistake of incorrectly in-
terpreting the waveforms they see in the
allernating trace mode. There really isn't
anything about signal A or B that can be
determined from the setup in Figure 1,
other than that a signal is present.
Nothing relating to timing can be
verified accurately.

What about voltage threshold levels?
Using an analog scope requires looking
very closely at the graticule and then
making a judgment call about which
point of the waveform actually causes

Wwww americanradiohistorv com

the destination circuit tc operate. What
would be the case if the timing problem
occurred only when a particular chip
was being accessed—how would the
scope be triggered?

Logic analyzers

Logic analyzers solve the voltage
threshold problem by actually providing
a CMOS- or TTL-level! threshold circuit
right at the inputs of the data acquisition
probes. By connecting the clock input of
the logic analyzer to the master clock, all
subsequent timing signals will be viewed
in sync with the clock of the device
under test. The logic analyzer will dis-
play the transitions of the digital signal
exactly as the circuit under test will use
them.

Unlike the oscilloscope that can display
signals only while they are occurring,
logic analyzers store the data so it can be
analyzed carefully. Many of today’s logic
analyzers provide for storing important
triggering setups, so that tests can be
semi-automated or keyed to specific
types of problems. By repeatedly ex-
perimenting with the triggering scheme,
a technician can zero in on a problem
and then save the final setup.

Not only is this process effective for
troubleshooting, but having a logic
analyzer in-house can be an excellent
learning tool. Many technical colleges
use logic analyzers in their core courses
in digital electronics. Broadcast engi-
neers, through SBE, might contact a
school and schedule a visit to see logic
analyzers in action. Considering the
amount of broadcast equipment that con-
tains digital circuits, learning about logic
analyzers can be a useful and enjoyable
excursion.

=190
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Our first TV Stereo Generator was
very good. Our second is great.

L]

OPTIMOD-TV OPTIMOD TV

TELEVYROH ATERFD GERERATON TELEY [3n0i STERECQ GENFRATON

MO WINEA

The Orban 8182A/SG TV Stereo Generator. The Orban 8185A TV Stereo Generator.
Our first TV Stereo Generator. Our second-generation stereo generator.

Our first-generation stereo generator is used by more stereo television stations than all other makes
combined.

Now, Orban introduces a new second-generation generator, with significantly improved versatility,
setup ease, and measured performance.

Our new second-generation stereo generator is designed to supply the best possible results
regardless of your choice of audio processors. For non-Orban processors, it includes separate balanced left
and right inputs, flat or pre-emphasized. For Orban’s OPTIMOD-TV Audio Processor, a multi-pin
interconnect permits interleaving the stereo generator’s low-pass filters with the audio processor’s circuitry,
yielding the brightest sound and lowest distortion,

Our new second-generation stereo generator includes a built-in Bessel null calibration tone that’s not
dependent upon the accuracy of a local crystal—it locks to station sync. Just switch on the tone, adjust the
BASEBAND OUTPUT control for carrier null, and maximum separation is ensured!

Our new second-generation stereo generator uses our new Hadamard Transform Baseband
Encoder™ It's a switching encoder using digital techniques to approximate a sine-wave multiplier. Most
performance specs are so good that they can’t be reliably measured. And the new Hadamard Transform
Baseband Encoder has even better stability than our already excellent analog encoder.

In our new second-generation stereo generator, the steep low-pass filters, which guarantee
excellent high-frequency response coupled with the industry’s best rejection of non-linear crosstalk, have
been phase-corrected for constant group delay from 30 to 12.5kHz.

Subjectively, this should make the most ardent audiophiles happy. Objectively, the 8183A has far
fewer overshoots to light the peak flashers and possibly overload your exciter.

Improved noise reduction circuitry <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>