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Once again, ADM is ahead of the entire industry with introduction of the new
BCS series. Designed specifically for TV, the BCS is entirely new, not merely a
rework of a mono console. The result is total stereo capability.
The new BCS series stereo television console is designed to make the transi-
tion to stereo television simple and manageable. And, like all ADM consoles, it
carries an exclusive full 5-year unconditional warranty on both parts and iabor.
For more information, contact ADM Technology, Inc., 1626 E. Big Beaver Road,
Troy, Michigan 48084. Phone: (313) 524-2100. TLX 23-1114.
ADM provides more where it counts. *
Can you afford anything less? The
Audio
Company
WEST CENTRAL SALES WEST COAST SALES MAIN OFFICE AND
(817) 467-2990 (415) 931-3082 EAST COAST SALES
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Midwest and lkegami
give you super
performance
on the road

(¥

To cover those on-the-road
events that mean big ratings. you
need a mobile unit that delivers a
top-quality performance everytime.
So, at Midwest we equip our M-1,
M-20 and M-24 Mobile Units with
tough, dependable lkegami ITC-
730A and ITC-730AP Color
Cameras.

Every feature of the ITC-730
Series meets lkegami's high stan-
dards of quality and reliability.
These professional 3-tube cameras
have excellent ENG and EFP capa-
bility and the performance of these
economucal, easy to handle cameras
surpasses that of many studio
cameras that cost a lot more.

The ITC-730A and ITC-730AP
Color Cameras use the same lens
mount as the ITC-350. SC-500.
HL-83. HL-95. and HL-79, making
lens interchangability possible. Your
choice of pickup tubes - Plum-

Plumbicon™ Regisiered Trade Mark of N. V. Philips

bicons® in the ITC-730AP or Sat-
con IIs® in the ITC-730A - make
these ruggled yet lightweight color
cameras the perfect choice for the
budget-minded professional.

And 1985 marks Midwest's 25th
year in integrating superior equip-
ment like Ikegami Cameras into
comprehensive systems like the
M-1,M-20, and M-24 Mobile Units.
So, we have the expertise 1o custom
design a unit that fits your needs per-
fectly. In addition, as one of the
largest distributors in the nation, we
can deliver a fully equipped mobile
teleproduction unit on ume and on
budget.

If you want to improve your rat-

ings by covering on location events,

contact the company that
specializes in giving super perfor-
mances on the road. Call 800-
543-1584 and order a Midwest
Mobile Unit with Ikegami Cameras.

Saticon’ Registered Trade Mark of Hitachi Lid.
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people

Eric Neil Angevine, P.E., has joined
the technical consulting staff of
Broadcast Engineering as broadcast
acoustics consultant. Angevine is vice
president of Angevine Acoustical
Consultants, West Falls, NY, which
specializes in acoustics, noise and
vibration control. He received a
bachelor’'s degree in architectural
engineering and a master's in ar-
chitectural engineering with a special-
ty in acoustics from the University of
Texas at Austin.

Rainer von Rabenau has been named
European sales manager for the
microwave division of Wiltron, Moun-
tain View, CA. He is responsible for
Wiltron's sales and support in the
United Kingdom and Europe.

Dielectric Communications, Ray-
mond, ME, has appointed Oliver
Bjerke as regional sales manager for
all TV and radio broadcast products,
covering broadcast stations, dis-
tributors and OEMs in the mountain
and Pacific time zones.

Jesse D. Camacho has been appointed
Western regional sales representative

for For-A, West Newton, MA, oper-
ating from the company's new West
Coast sales office. He will be responsi-
ble for 13 Western states.

JBL, Northridge, CA, has hired four
engineers to work on the design and
development of professional sound
products: Drew Daniels is applica-
tions engineer; Roy Cizek, senior
engineer; Henry Martin, senior en-
gineer; and Paul Apollonio, acous-
tical engineer.

Don Reynolds has been appointed
engineering manager, analog prod-
ucts, for Utah Scientific, Salt Lake
City, with chief responsibilities in
audio and video signal handling sys-
tems and product development.

Lawrence Weiland has been named
vice president and director of mar-
keting at CMX, Santa Clara, CA.

Daniel D. Roberts, vice president of
the professional video communication
division of JVC, Elmwood Park, NJ,
was elected to the board of directors
of the International Tape/Disc
Association. He is one of six new

directors, and will serve a 1-year term.

Bret Lukezic has been appointed chief
engineer for California Communica-
tions, a Los Angeles-based video rent-
al and post-production facility. He
previously handled camera and VTR
maintenance in the company’s rental
department.

Comsearch has named Michael K.
Morin general manager, a new posi-
tion with overall responsibility for the
company’s Reston, VA, operations for
earth station, terrestrial microwave
and mass media services. He pre-
viously was vice president of the mass
media services division.

Crown International, Elkhart, IN, has
appointed four engineering specialty
managers: Tom Lininger; Tom
Szerencse; John Bachman; and [im
Marks.

The board of directors of Scientific-
Atlanta, Atlanta, has named David A.
Eggers as a vice president. He has
been general counsel and secretary.
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HITACHI INVENTS
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The future of NTSC

Has NTSC reached its limits? Many
say it has.

They cite degradation caused by the
color subcarrier and suggest the
6MHz channel bandwidth limits im-
proved definition.

The ideal picture transmission
amplitude characteristic (Figure 1) in-
dicates luminance bandwidth without
attenuation is 4.2MHz. With attenu-
ation, visual information extends
another 0.3MHz. Some new receivers
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Figure 1. Ideal picture transmission

amplitude characteristic (FCC, 73.669,
Figure 5).
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Figure 2. Transmission spectrum of the
GE Comband System.
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might surpass 4MHz, but few are able
to display detail up to 3.5MHz, even in
monochrome.

The fact that color is situated
around 3.58MHz is a consideration,
but if NTSC is to blame, receiver
design is also at fault.

The 1.25MHz below the visual car-
rier 1s, in essence, wasted space. A
lower sideband is the by-product of
amplitude modulation. The carrier is
needed for the demodulation, but a
complete lower sideband is not re-
quired. As a result, only a vestigial
sideband remains.

FCC rules state it must be attenu-
ated by 20dB and 42dB below the
visual carrier at -1.25MHz and
-3.58MHz from the visual carrier,
respectively, before the signal is fed to
the antenna.

Playing with NTSC

The General Electric Com-Band was
designed for CATV. This innovation
simultaneously placed two unrelated,
but synchronous, video signals onto a
single visual carrier. A decoder was
required to get images with slightly
more grain than normal. From a typi-
cal viewing distance, the picture was

asily watchable.

Com-Band took advantage of several
factors. Parts of the NTSC signal are
inefficiently used. Luminance and
chrominance bandwidths are limited
in the receiver. A great deal of redun-
dancy occurs between consecutive TV
lines.

This redundancy allowed consecu-
tive pairs of lines (L1/L2, L3/L4, etc.)
from a field of video 1 (followed by
video 2) to be matrixed, creating sum
(L1+L2) and difference (L1-L2)
signals.

Then, in an overall 525-line struc-
ture, the sum and difference of L1/L2
video 1 became line 1 of the trans-
mitted field. Line 2 came from video 2,
line 3 from video 1, etc.

wwWw americanradiohistorv com

The difference, a narrowband sig-
nal, contained vertical detail and fit
into the area occupied in part by the
vestigial sideband. With guadrature
phasing, similar to I/Q color signals,
the detail was guadrature modulated
on the visual carrier to a + 1.25MHz
bandwidth.

Modulation control was needed.
Combined difference and sum modu-
lation could not exceed 100%. To in-
sert the detail signal, the sum modula-
tion was reduced, at least to 1.25MHz
above the carrier (Figure 2.

I and Q color signals, at + 500kHz
bandwidths, centered on 3.58MHz.
Two full-time FM audio channels
were located at 4.4MHz and 4.6MHz.

At the receiver, rematrixing
difference with sum information
developed the missing lines.

Thus, (L1 + L2) + (L1 - L2) = L1,and
(L1 + L2) - (L1 - L2) = L2. Logic
selected the desired channel lines
from the carrier for rematrixing
process.

The sum-difference concept has
served FM stereo well. In Com-Band,
instead of a pilot carrier to assist
decoding, the two signals required
frame synchrenizers on both video
signals prier to input processing.
Decoding depended upon proper tim-
ing signal structures.

The system was not FCC-approved
for broadcast use. It did suggest ex-
panding a cable system channel count
less expensively than rebuilding the
entire system for a greater bandwidth.

The point is not that Com-Band im-
proved pictures, but rather that one
channel could accommodate addi-
tional! information without major
degradation. If related secondary in-
formation were placed in the NTSC
signal and displayed with the primary
signal, could an improved resolution
image result? If it has been tried, the
results are not well-known.

Continued on page 12
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Lenco’s New 600 System
Audio Distribution Components &
Put All The Right Stuff Together. . .

Any Way You Want It!

Lenco's new 600 System audio com-  ® Intermodulation Distortion <.004%

ponents bring a new standard of e Total Harmonic Distortion < .006
up to 24 dBm

performance to the field of audio

video distribution equipment. But Finally. our design engineers have

that's not the only reason why you'll taken extreme caution using ground-
ing and shielding to minimize

want (o specify the Lenco 600 Sysiem
for your next purchase. crosstalk
UNMATCHED VERSATILITY SUSTAINED SUPPORT SERVICE
Mix Lenco Audio and Video Distri- If you should experience a problem
bution Equipment (o suit your needs. ~ with any Lenco component. we can
Virtually all Lenco distribution com- supply a loan replacement from our
gonen{s fit the 600 System Main factory . . . Fast usually within 24
rame. And vou can mix audio /video hours. It's just one more reason why.
in almost any combination in the when you need the right stuff” for
unique 9 cell frame. You're not your audio or video operation. your
limited to a 50/ 50 maximum video- first choice should be The Profes-
to-audio mix. Engineers will also sional’s Choice . . . Lenco.
appreciate our innovative frame and For complete technical information
module design which ensiires ease of on Lenco's New 600 System Compo-
installation and maintenance. nents acr;d tf;)e full line of quality .
ENGINEERED FOR PERFORMANCE  Lénco distribution equipment
Lenco 600 System components are Call Toll-free: 1-800-325-8494.
built to the toughest standards in the
industry. and engineered (o assure
unmatched performance with specifi-
cations such as:
e S/N 105 dBv
e Common Mode
Rejection 70 dB
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update

By Bob Streeter, AM Stereo, Fort Wayne, IN

/

There are fundamental differences
in the audio processing requirements
of AM and FM stereo systems.

Consider a center channel (L=R) FM
stereo signal, which is by definition
a monaural signal. As shown in
Figure 1, the L-R channel is zero and
the L+R channel is maximum and
carries the full signal.

With FM stereo, the intelligence
{modulation) must fit within a single
communications channel, which is
specified as + 75kHz deviation of the
RF carrier. The monaural (center
channel stereo) signal will fully
modulate the entire communications
channel (ignoring the modulation level
of the pilot and SCA signal, if used).

With AM stereo, however, there are
two communication channels to carry
the audio signal: envelope modulation

of the carrier for the L + R audio com-
ponent and angular modulation of the
carrier for the L-R component. Each
communications channel may be
modulated independently. The mod-
ulation of one channel does not affect
the available modulation for the other,
as it does in FM stereo systems.

By definition, the AM stereo center
channel audio signal will envelope
modulate the AM carrier. Angular
modulation of the RF carrier (again,
ignoring the pilot tone) will be zero.
This is illustrated in Figure 2.

Single channel modulation
If one audio channel is removed so
that a left only (or right only) audio
signal exists, some interesting things
happen.
In an FM stereo system, the stereo

MONAURAL AND
CENTER-CHANNEL STEREC

SACAY)

MAIN

TRANSMISSION
CHANNELS

LEFT CHANNEL ONLY

DD
\J

MAIN

MONAURAL AND
CENTER-CHANNEL STEREQ

\ L+R

LEFT CHANNEL ONLY

-

-
S_.

-

ENVELOPE [TRANSMISSION

CHANNEL |

e
NO SIGNAL L
oo
L -R
ANGULAR - N
------- WITH FM TYPE
AUDIO
PROCESSING { —— WITH AM LOUDNESS TYPE (MATRIX)
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generator will create two signals. the
L + R main channel and the L-R stereo
subcarrier. These audio signals (ignor-
ing the pilot} now share the communi-
cations channel. This condition is
shown in the right half of Figure 1.
(The main channel and stereo subcar-
rier have been sketched separately for
emphasis. This is not a sketch of a
composite FM stereo signal.)

The FM stereo communications
channel is still fully modulated, but
the main (L+R) audio channel is
modulated only 50%. The remaining
50% of the available FM signal is
taken up by modulation of the stereo
subcarrier.

Consider what happens to the audio
signal in an FM receiver as a transi-
tion is made from center channel to
single channel program conditions.
The stereo receiver reproduces all of
the transmitted signal, just as it ex-
isted in the studio. The monaural FM
receiver, however, reproduces only
half of the signal with single channel
programming.

There is no change in the transmit-
ted RF power or total modulation. Ina
sense, there is no change in coverage
area. However, the stereo receiver
loses the audio energy in one channel
(but not the noise) and the mono
receiver loses three-quarters of its
audio power output with the same
noise floor.

The station’s coverage area Iis,
therefore, effectively degraded as the
single channel stereo content of the
program material increases. The deg-
radation is uniform over the entire
coverage area, but it may be more
noticeable in fringe locations.

The AM difference
If you are an engineer at an AM sta-
tion, imagine the reaction when the
general manager learns that full stereo
effects would result in the same
Continued on page 160

Figure 1. FM stereo modulation capabili-
ties (top).

Figure 2. AM stereo modulation capabili-
ties.
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Sieren Lenesator

MAXIMUM SEPARATION

R sysiems
o

ACROSS THE SPECTRUM

The SG 80O stereo generator represents a major
improvement in the state of the art. It offers
superior dynamic transient handling capability;
transparent sound, and exceptionally low distor-
tion. It was designed to handle highly processed
audio.

DIGITALLY SYNTHESIZED CARRIER
GENERATOR. Both the carrier frequency and the
waveform shape are digitally synthesized. This
provides low distortion, excellent stability, and
dramatically reduces spurious signals.

OUTSTANDING SEPARATION. New tech-
niques developed by CRL provide unsurpassed
stereo separation. It is typically 65 db or better
across the entire spectrum from 30 to 15 kHz.

SUPERIOR SIGNAL TO NOISE
PERFORMANCE. Minimum of 80 db, typically
85 to 90 db.

PULSE AMPLITUDE MODULATOR. This
unique circuitry produces a digital approximation
of the 38 kHz sinusoidal, double sideband signal.
Carrier suppression is typically 70 db or better.

ULTRA STABLE 19 kHz PILOT. Frequency will
vary less than ONE Hz over a temperature range of
— 10 to +40 degrees, Centigrade.

FRONT PANEL INPUT LEVEL INDICATORS.
Green, yellow, and red LED indicators provide
precise adjustment of audio input levels.

ADDITIONAL FEATURES:

Active balanced input circuit. No audio
transformers.

Front panel pilot defeat switch.

Effective RFi shietding.

Front panel composite output and pilot injection
controls.

ACTUAL SCOPE PHOTOS OF CRL-5G-800 BASEBAND PERFORMANCE

Left Channel
Only

50 Hz

Visit us at Booth
300 at the NAB

Circle (7} on Reply Card

$1450°°

Suggested List Price

Circuit Research Labs, Inc.
2522 W. Geneva Drive B Tempe, Arizona 85282 U.S.A.

800-535-7648 m 602-438-0888
TELEX: 350464 CRL TMPE UD.
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Congressional and business activity
in the past six months may have a
great impact in determining the
growth of the satellite industry.

In October, Congress passed the
Csable Act, which also clarified the
legal status of unauthorized reception
of satellite television by the growing
backyard dish market, setting off what
is expected to be an unprecedented in-
crease in the total number of installed
dishes.

In December, the most prominent
player in the budding high-power DBS
market, Comsat’s Satellite Television,
dropped out of the race completely,
culminating a shakeout that also saw
such major corporations as CBS,
Western Union and RCA shelve their
plans at least temporarily.

In January, NBC began operation of
a major satellite network, utilizing a
medium-power Ku-band satellite,
underscoring the fact that this tech-
nology will play an increasingly im-
poriant role in satellite broadcasting.

These develecpments have estab-
lished the three technologies—C-band,
medium-power Ku-band, and high-
power Ku-band (DBS)—in their proper
place for the next five years.

C-band delivery direct to homes is
now recognized as a legitimate con-
tender for a significant portion of the
estimated 15-to-20 million homes that
will never be served adequately by
cable systems or broadcasting. Grow-
ing slowly over the past few years as a
semi-underground industry, it is now
poised to expand rapidly in spite of
Cable Act requirements of payment
for services that charge for use of their
channels.

DBS, in contrast to C-band, has been
relegated to a future role, which is
more realistic in view of the state of
development of the technology re-
quired to make DBS feasible.

Ku-band technology, already proven
in operating satellite systems, will
grow in importance as the NBC net-
work expands, and as more of these

10 Broadcast Engineering March 1985

Satell't
update By John Kinik, satellite correspondent

satellites are launched for the im-
mense business communications
market.

A more detailed examination of
each type of technology is in order to
establish why these trends have
become dominant.

C-band

C-band satellites have been in opera-
tion domestically for more than 10
years, with a gradual increase in chan-
nel signal power (EIRP) over the years
so that antennas as small as eight feet
in diameter are common.

Two factors prevent any further
decrease in receive antenna size:
satellite EIRP is limited to the current
36-t0-37dBW per channel by interna-
tional regulations that protect ter-
restrial microwave systems operating
in the same band; and the proposed
2-degree satellite spacing does not
allow general use of smaller antennas
because of the interference that would
result from adjacent satellites.

In spite of the relatively large anten-
na size, C-band backyard dishes are
quite acceptable in rural areas and
many communities where zoning
laws are not a factor. The number of
installations can be expected to in-
crease to fill the market need, with up
to 10 million installed dishes possible
eventually,

This market, disdained by Home
Box Office and the other premium
programmers for the past few years, is
now getting a lot of attention because
the same programmers have failed to
meet their anticipated growth rates.

To capture this new market, the
premium services plan to scramble
their signals and sell decoders to
users. Decoder technology has only
recently been developed to where it is
cost-effective and can be mass-
produced.

Other satellite services that do not
plan to scramble must work out
another way to collect from those
receiving their signals. One possible
method is a surcharge on equipment
sold, as in the case of video cassette
recorders.

One of the primary features of the
Cable Act is that it establishes a set of
regulations to prevent unauthorized

WWW.americanradiohistorv.com

reception of services that charge a fee.
This satisfies demands that program
originators and the cable industry
have made for several years. At the
same time, it establishes a mechanism
whereby backyard dish owners can
deal with program suppliers.

DBS

High-power DBS satellites received
a great deal of premature attention for
the past two years because the FCC
stimulated a burst of applications in
1983 by opening the doors to prospec-
tive DBS systems. The reality that
emerged a year later was that few of
the original applicants had a solid
business plan.

Technology was a major problem
area, because the 100-to-200W class of
traveling wave tube (TWT) power
amplifiers required for each DBS
channel cn the satellite had not been
developed to the point that reliability
in orbit could be assured.

Programming was an equally impor-
tant problem. Even the established
satellite programmers have been
struggling, partly because of a lack of
programming and the cost of produc-
ing original programming.

In spite of the dropouts, three com-
panies remain in the running with
FCC authority to construct their
systems. These companies, expected
to be operating in 1987, are: Direct
Broadcast Satellite, Dominion Video
Satellite and United States Satellite
Broadcasting.

In addition, the FCC accepted four
new DBS applications in December,
with the applicants required to show
in a year evidence of “due diligence”
to construct and operate their
systems. The four new players are:
Satellite Syndicated Systems, Na-
tional Christian Network, Advanced
Communications, and Hughes Com-
munications Galaxy.

The new systems, if they meet FCC
requirements and are authorized to
construct, can be operational some-
time in 1988 to 1990. Each of the seven
planned DBS systems utilize two satel-
lites, with one satellite serving each
half (eastern and western zones) of the
country.

Continued on page 164
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LAST YEAR WE
——\WON AN EMMY. NOW
. FOR THE ENGORES.

E A —————

% @ NATAS 1984

-

Tektronix received the
Emmy for 30 years of
technical excellence and
leadership in television
technology. This tradition
continues. See the
encores at NAB.

BEHIND THE SCENES
IN QUALITY TELEVISION

Tektronix

COMMITTEQ 70 EXCELLENCE

Circle {9) on Reply Card

pynight £ 1985, Tektronix. Inc. Allnghts reserved. TVG-025
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FCC update

By Harry C. Martin, partner, Reddy, Begley & Martin, Washington, DC

March 1985\

More ‘underbrush’ removed

In its ongoing “underbrush” pro-
ceeding, in which the FCC is attempt-
ing to eliminate unnecessary regula-
tory policies, doctrines and rulings
dealing with business practices, the
following subject matter areas have
been eliminated from the agency's
purview:
¢ Distortion of audience ratings.
¢ Employee conflicts of interest. (Ac-
cepting payola for promotion of rec-
ords still is illegal.)
¢ Sports announcer selections.

* Promotion of the non-broadcast
business of a licensee-and use of a sta-
tion’s monopoly power for personal
advantage in other business activities.
e Concert promotion announce-
ments.

¢ Failure to perform sales contracts.
* False, misleading and deceptive
commercials.

In a separate but related notice of
rulemaking, the FCC proposed delet-
ing rules and policies in the following
areas:

* Fraudulent billing practices.

* Network clipping.

* Combination advertising rates and
joint sales practices.

The policies affected by these
changes and proposals involve either
business practices permitted by
federal antitrust laws or practices for-
bidden by other laws or regulations.
The commission said it should not at-
tempt to outlaw business practices
sanctioned by the antitrust laws, and

that it does not need to intervene
where other federal or state laws pro-
vide remedies for misconduct.

The commission's actions are con-
sistent with previous rulings in the
underbrush proceeding in which the
FCC has endeavored to remove itself
from the enforcement of essentially
private rights unless a clear and con-
vincing showing is made that its over-
sight is necessary to protect viewers
and listeners.

Disruptive contests

In a related action, the FCC has
eliminated a policy statement,
adopted in 1966, that cautioned broad-
cast stations against airing contests
and promotions that threaten public
safety or encourage encroachment on
others’ legal rights. Examples of prob-
lems that resulted in the adoption of
the policy statement:
* A contest that resulted in a vast ac-
cumulation of scrap metal, blocking
access to nearby commercial es-
tablishments.
* A contest that had listeners choose
names at random from a telephone
directory and call the persons listed at
all hours.
* Contests that caused traffic jams or
encouraged speeding.
» The broadcast of scare announce-
ments designed to mislead or frighten
the public: for instance, a potential
disaster.

The commission determined that
many of the situations that arose

under its policy statement did not
warrant FCC attention. It noted that
alternative remedies are available
under local civil and criminal law
when trespass, nuisance, invasion of
privacy or disturbing the peace occur.

Network contracts

Citing the costs and burdens in-
volved, the FCC has proposed to
delete the requirement that network
affiliation contracts be filed with the
agency. Currently, rules require the
filing of licensee program contracts
with network organizations such as
ABC, CBS, NBC, Mutual, RKO,
Sheridan Broadcasting Network, the
Black Network, UPI, AP and more
than 98 regional networks.

In suggesting the elimination of the
filing requirement, the commission
said the public interest may be better
served by conducting special ad hoc
studies of network affiliation matters,
as needed, rather than requiring the
continued filing of all contracts.

Such special studies could be
tailored to specific FCC needs and
would be more cost effective and less
burdensome when obtaining informa-
tion on network relationships.

The commission also asked for com-
ments on whether it should continue
to require that network affiliation con-
tracts be placed in stations’ local
public inspection files. Alternate
plans permitting public access to the
contracts will be considered.

e}

Strictly TV
Continued from page 6

Better color

Color improvement is possible with
comb filtering to separate color and
luminance components. To avoid all
color problems and keep a strict
NTSC format may not be possible.

Digital TV sets, already being tried
in Europe and shown at the recent

CES exhibition in Las Vegas, NV,

should offer better color. MAC for-
mats produce pictures without a
chroma subcarrier for reduced
degradation. But digital and MAC are
not garden variety systems.

More resolution in vertical and
horizontal directions is desirable. You

12 Broadcast Engineering March 1985

can increase the line count in the pic-
ture. Doubling the horizontal line rate
should double vertical detail. Instead
of 525 lines (less blanking), you use a
raster of 1050 lines (1250 for
PAL/SECAM), with less blanking.

Adding more lines increases the
channel bandwidth. You might some-
how interleave additional information
into the existing modulation envelop,
but either way you have non-standard
NTSC.

Increased vertical and horizontal
resolution definitely needs a greater
band of frequencies per RF channel
than is used now.

Practical limits exist regarding pic-

www.americanradiohistorv.com

ture elements. The size of the electron
spot (the width of a scanning line) that
creates the image is a finite size.
Presumably that spot is circular. With
current CRTs in home receivers,
developing a horizontal element
dimension much smaller than the
width of a TV line is a futile effort.
For the ultimate TV picture, the
NTSC system seems eventually
doomed. Just how soon is uncertain.
No quick move to something com-
pletely differént can be made because
consumers will not accept it. For the
TV broadcast industry, it is not
economically feasible.
1=TM]
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Would You

Turn Trader

For $5007?

f you're among the thousands who
have a 900 Series single or dual sync
generator system, it could be worth $500

Or More.

For a limited time, we’ll buy back vour
single 900 Series system for $500 when
you order our 3252A Master sync gener-
ator. And if you choose to purchase a
3252A -SG1 or -5G2 dual system, we'll
buy back vour dual 900 Series svstem
for $1000.

You've never seen an offer like this
before. Chances are you won't see one
again. And vou've only got between
now and April 1, 1985 to take advantage
of this unusual deal.

-

Your 900 Series svync generator has
already paid for itself several times over.
Now make it pay off one more time by
stepping up to the best designed, best
built and most dependable sync genera-
tor made.

Our Grass Valley Group regional rep-
resentatives have the details and are wait-
ing to hear from vou. Call today. Tell them
you're a trader at heart and ready to cash in
on the hottest sync generator deal going.

Grass Valley Group®\/\f

A TEKTRONIX COMPANY
PQO. Box 1114, Grass Malley, CA 95945 USA
Telephone (916) 273-8421 TRT: 160432

Y

OFFICES: Edison, NJ (201) 549-9600; Atanta, GA (404) 321-4318; Elkhart, IN (219) 264-0931; Arden Hills, MN (612) 483-2594;
Fort Worth, TX {817)921-9411; Woodland Hiils, CA (818) 999-2303; Palo Alto, CA (415) 968-6680).
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Moving
with

times?

14 Broadcast Engineering March 1985

For better or worse, radio broadcasting is changing. The progess of
technology in our industry, incremental at first, is steadily gaining momentum.
The road from low-tech to high-tech has been traveled with the help of radio
engineers. Engineers who now face an uncertain future unless they are will-
ing—and able—to adapt to a new way of doing things: to move with the times.

To understand today's situation, we must go back to the era of great broad-
casting expansion that followed World War 11.

There was considerable prestige in being an engineer. The public and en-
trepreneurs of the day regarded the radio engineer as something of a wizard. A
wizard that could understand and control that almost magical thing. the radio
transmitter.

With a rapid expansion in the number of radio stations on the air, broadcast
engineers were much in demand. A person who held a first class
radiotelephone operator's license from the FCC —not at all easy to obtain in
those days—was highly respected and sought after.

To fulfill the demand for first phone licenses—and to make a nice prof-
it—numerous radio schools sprang up, taking advantage of the GI benefits of
World War Il veterans. Because the first phone license was a virtual guarantee
of employment, the schools often concentrated only on question-and-answer
type teaching.

Frequently, graduates were left with only a license and little—if any—useful
technical knowledge. There were many so-called engineers whose skills and
knowledge bordered on incompetence. With this situation came the first
devaluation of the FCC license.

It should be pointed out that many of these new engineer/operators did little
to enhance their own image, position and standing with management. All too
often the engineer was unwilling to perform any task other than transmitter
operation and keeping the log, leaving repair and maintenance to the chief
engineer, who was kept busy changing 6SN7s and 5U4s.

There seemed to be a widespread attitude among the engineer/operators that,
“They can't get along without me and my first phone license.” The next sentence
would generally begin with, “The FCC rules say...”. This often uncooperative,
independent attitude only added fuel to the fire. Some of the problems that ex-
isted then—and, indeed, still exist today—were born out of the engineers’ at-
titude during a time when they seemed to have the upper hand.

During the 1940s and 1950s, radio stations were built and operated primarily
for the immediate return and cash profits they could produce. They were not
built and held for the profit of appreciation only. As competition for the adver-
tising dollar increased, however, managers began looking for ways to reduce
operating costs. Because the largest salary expenses lay in announcing and
engineering, owners sought to combine these positions.

Because of the shortage of first phone operators. the need to cut operating
costs and the cantankerous attitudes of some first phone operators. station
owners appealed to the FCC for relief. Opinions and lobbying efforts were
strong on both sides of the issue. In the end, the commission amended its rule to
allow the use of third class operators, except for certain duties.

At the same time, the FCC allowed remote control of AM transmitters. except
when operating with a directional antenna or above certain power levels. These
actions in the early 1950s were milestones in broadcasting. They set in motion a
trend toward automation and streamlined operation that continues.

The rule changes were necessary for business reasons. They were made possi-
ble, however, by technical advancements in broadcast equipment design and
construction.

Reliability had increased, stability had improved and operation had been
simplified. The days of the first phone operator sitting at the transmitter doing
little, except making an occasional minor adjustment and keeping the transmit-
ter log, were numbered.

This discussion has more importance than a simple history lesson. Many
parallels can be drawn between the radio industry of today and that of 30 years
ago. We are poised on the threshold of technological breakthroughs that make
transmitter remote control look pale by comparison.

In large measure, the broadcast engineer’s fate and fortune has hinged on the
value of that first class license, posted on the wall next to the transmitter. As the
license declined in value, so did the stature and status of the engineer, at least in
the eyes of some.

Continued on page 16
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COORDINATE
YOUR COMPLEX,

GETTOUGH ...

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

The MRC-2 monitors each remote site, with up to 255status and 255 telemetry

channels. To prevent a telemetry parameter from reaching critical upper or

lower levels, dual tolerance limits can be set to activate an event and/or

alarm. Telemetry inputs can be calibrated in one of six modes. Status inputs o
can be set to initiate an alarm or event on a rising waveform, falling waveform,

or both. Plain-English prompting and parameter menus on the front panel

LEDs simplify system setup.

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

et Moseley Tough, ==
ontact Moseley Marketing 'ﬁ

le (10) on Repty Card e Y =

MOSELEY ASSOCIATES, INC.

A Flow General Company . Santa Barbara Research Park l {

111 Castilian Drive . . . Goleta, California 93117
(805) 968-9621 . Telex: 658-448 . Cable: MOSELEY
T
|
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One
Can Cost

Overvoltage transients can bring
the biggest installation down in
a microsecond, or damage it
cumulatively.

Surge-Master Heavy Duty Power
Line Protectors give complete pro-
tection against all transients.

All audio and video transmission
equipment is vulnerable to transients
on AC power lines caused by heavy
motors starting up (even elevators or
testing your auxiliary power system),
power company load adjustments —
and of course, lightning. Even if your
equipment operates from batteries
charged by a UPS, you're not safe. If
lightning knocked out your UPS, how
long could you keep going?

The MCG Surge-Master offers two
stage prétection. The first reacts in
nanoseconds to absorb lesser tran-
sients and the leading edges of major
ones. The second stage absorbs the
big ones, and has three modules on
each line. So, in the unlikely event
that one module should be knocked
out, there are still two protecting you.
And a system of indicator lights tells
you not only when a fault has occurred,
but exactly where it is. Modular con-
struction (and the fact that Surge-
Master is connected in parallel)
makes replacement of damaged mod-
ules quick and easy. Initial installation
requires minimal power interruption.

Available with capabilities from 100 to
3000 amps,; for 120, 240 and 480 VAC;
and for single, 3-phase, wye and delta
power systems. MCG also manufac-
turers smaller units for protecting indivi-
dual pieces of equipment. To learn
contact Bill Purcell at 516/586-5125 or at
the address below.

Protecting industry since 1967

.

ELECTRONICS, INC.
12 BURT DRIVE

DEER PARK, N.Y. 11729

N 2=

QPTIONAL
REMOTE UNIT DUPLICATES
FRONT PANEL
Circle {(11) on Reply Card
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Editorial
Continued from page 14

We can argue whether the FCC was right in eliminating
the first class license. We can also argue the advisability
of recent technical deregulation. Unfortunately, however.
things are as they are. Time and energy would be better
spent dealing with the situation as it exists.

A new breed of engineer has evolved today as a result of
the changes. This engineer is often the chief and
sometimes the only technical person on the radio station
staff. To survive and prosper, engineers must recognize
where the radio industry is going and direct their efforts
toward meeting new challenges and opportunities, rather
than clinging to days gone by.

To be a successful broadcast engineer today and in the
years to come, know your trade, learn the technology that
makes the equipment work and-equally impor-
tant—assume a positive interest in yvour company. While
you develop and expand your technical knowledge. also
expand your rapport with management and co-workers.
By doing this, you will learn how each department in the
station contributes to the end product, and how engineer-
ing can contribute.

The same disciplines of logic and reasoning that are re-
quired to solve engineering problems can also be used to
solve management and communication problems.

Engineers, think in the direction of management, not
just engineering management, but overall company
management. In so doing. you will improve your image
and position within the station and, perhaps, open the
door to new opportunities within the company.

Managers, take a serious interest in the engineering
personnel at your station, if not the technology itself. The
engineering department can be a valuable resource for in-
formation on new developments that allow increased
operating efficiency or expansion into new business ven-
tures such as subcarrier data transmission or utility com-
pany load management.

The engineering department may also be a valuable
resource for ideas not related to technology. Excellent
suggestions can often come from engineering personnel.
who may be sufficiently removed from the operation of
other departments to see solutions to a problem or need
that may not occur to those more closely involved.

In many respects, the engineer/management relation-
ship is a people problem. It is, in fact. a personal relations
problem that has little to do with technical matters.

Radio engineering is a profession that has both
engineers and managers concerned. Engineers see the
changes that have occurred during the last 10 years and
are alarmed. Mangers see stiff competition for competent
engineers and are also alarmed.

Higher salaries in the computer and aercspace in-
dustries have siphoned off talented engineers as they
graduate from colleges and universities. Television has
complicated the problem by diluting still further the sup-
ply of broadcast engineers.

To attract and hold competent engineering help, the
salaries and opportunities available in other professions
must be matched, or at least approximated. You get what
you pay for. This applies to broadcast engineering per-
sonnel, just like anything else.

Radio engineers musi learn to adapt to changing
technology and a changing industry. Those who cling to
the past face a future as bleak as that of elevator operators
of some years ago. They have been replaced not so much
by advancing technology as by the realization that their
work was largely non-productive.

The only way for radio engineers to maintain the com-
pensation and respect they deserve is to recognize where
our industry is, and where it is going. In short. move with
the times. BE))!
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STUDIOS - POST PRODUCTION = MOBILE UNITS
MASTER CONTROL-MICROWAVE -FIBER OPTICS

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

L

CORPORATION
3125 N. Broad St.. Philadelphia, Pa. 19132
215 - 223-8200
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Ampex Listened When You
Described Your Ideal VTR.

HANDLES SPOT TO 2 HOUR
REELS WITH EQUAL PRECISION
AND GENTLENESS

BRUSHLESS DC SCANNER
MOTOR AND INDIVIDUALLY
REPLACEABLE HEADS

LOGICAL, EFFICIENT CONTROL
PANEL—ALL OPERATOR
CONTROLS UP FRONT

TRC-6 WITH 32 LINE MEMORY
AND 78 LINE CORRECTION
WINDOW; PERFORMANCE
MATCHED TO VPR-6.

CONSOLE WITH OVERHEAD
PICTURE MONITOR— ONE OF
6 CONFIGURATIONS
ARILABLE

paoe— HI FI SPEAKERS LET YOU

APPRECIATE SUPERIOR AUDIO
QUALITY OF VPR-6 WITH
EXCELLENT STEREO PHASE
RESPONSE.

DUAL NUMERIC READOUTS —
ONE FOR TAPE TIME/TIME
CODE; ONE FOR CUE POINTS,
DIAGNOSTIC CODES, TAPE
SPEED, SETUP CODES
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Now, Here It Is.

The New VPR-6.

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

Smart, yes. Complicated, no.

Intelligent but not intimidating. the new VPR-6 offers
features that allow you to get the job done more produc-
tively. For example. virtually all machine setup proce-
dures can be done at the highly efficient control panel.
Most board-edge controls typically found in VTR’s have
been climinated.

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

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

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

A tried and frue fransport

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

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

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

A TBC to Match

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

State of the art editing

So much for recording and
playback. how about editing?
The VPR-6 has all the capabil-
itics you asked for, including
split audio-video auto edit and auto tag. RS-422
serial communications capability lets VPR-6 function
efficiently in a state-of-the-art editing system with
the Ampex ACE and other edit controllers.

First-rate audio

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

Selection of styles

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

In production now

The VPR-6is too good to wait for, so
it's already in factory production.
Ask your Ampex video sales engineer
to quote price and delivery for any model in any world
standard, and watch his face light up!

AMPEX

Ampex Corporation + One of The Signal Companies (‘@)

Atlanta 404/491-7112 « Chicago 312/593-6000 = Dallas 214/960-1162 « Dayton 513/254-6101 « Los Angeles 818/240-3000+ New York/New Jersey
201/825-9600 « Salt Lake City 801/487-8181 « San Francisco 415/367-2296 « Seattie 206/575-0156 « Washington, DC 301/530-8800
Canada. Toronto 416/821-8840
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The 39th annual
NAB Broadcast
Engineering Con-
ference will examine
a wide range of
topics of interest
to engineers, from
multichannel TV sound
to transmitter maintenance.

The conference, April 13-17, held in
conjunction with the annual NAB
convention, has been designed to pro-
vide engineers of varied interests and
responsibilities with useful, back-to-
basics information. In addition, new
developments in emerging technolo-
gies, such as HDTV and computeriza-
tion of news gathering activities, will
be presented.

Again this year, the conference will
begin with radio and TV technical ses-
sions on Saturday. This follows the
positive response received to last
year's experiment with Saturday ses-
sions. Special studio and transmitter
maintenance workshops have also
been scheduled for both radio and TV
engineers.

Radio sessions

e “AM Technical Improvement”
(Saturday, April 13, at 9:30 a.m,)

Experts on the difficult subject of
how to improve AM broadcasting will
discuss the work and recommenda-
tions of the NAB’s AM Improvement
Committee. The session will include
reports on transmitter transient
distortion, broadbanding antenna
systems, station-to-receiver audio fre-
quency response, receiver improve-
ments and interference sources. Sig-
nificant new ideas are expected to be
presented at the session on the
technical future of AM radio.

s “Radio Engineering” (Saturday at
2 p.m.)

Topics of general interest to engi-
neers will include a new design for
wideband FM transmitting antennas,
standby power systems for broadcast
facilities, the effects of quarter-wave
stubs on AM towers and the design of
air handling systems for transmitters
located in tall buildings.

20 Broadcast Engineering March 1985

Looking
toward

e
future

By Ed Williams, staff engineer, NAB

e “Radio RF Maintenance Workshop”
(Saturday at 5 p.m.)

Keeping a station on the air is the
function of a good maintenance pro-
gram. How to set one up and keep it
going is the thrust of this workshop.
After reports on a model station main-
tenance program and the importance
of proper transmitter cooling, a panel
of station engineers and manufacturer
representatives will discuss RF main-
tenance requirements.

¢ “Radio Studio Maintenance Work-
shop” (Sunday, April 14, at 10 a.m.)
The scope of a studio maintenance
engineer’s job is changing. Servicing
digital audio equipment, automation
systems, satellite receivers, micro-
processor-based tape machines and
other studio gear demands a broad
range of maintenance abilities. This
workshop will begin by outlining a
model station maintenance program
for the studio. A panel discussion will
follow featuring station engineers and
manufacturer representatives.

www.americanradiohistorv.com

¢ “AM-FM allo-

cations” (Monday,

April 15, at 8 a.m.)

This popular ses-

sion will feature

recognized experts

in international

broadcasting who will

report on the status of

important radio frequency

allocation negotiations. Special atten-

tion will be given to how these talks af-
fect U.S. broadcast services.

» “Radio Subcarriers” (Monday at
10 a.m.)

FCC deregulation of subcarrier use
has opened the door to many new op-
portunities for AM and FM broad-
casters. This session will feature
reports from stations that are utilizing
subcarriers for a wide variety of com-
mercial ventures and how to adjust
FM transmitters to reduce crosstalk.
The use of AM subcarriers to relay
data will also be examined.

* “Radio New Technology” (Tuesday,
April 16, at 8 a.m.)

Technological developments are
providing broadcasters with new solu-
tions to old problems. This session
will feature reports on a broadcast
version of the compact disc, record-
able discs, use of computers in the
newsroom, development of an im-
proved FM transmission system and a
means to evaluate FM signal penetra-
tion in a given geographical area.

e “Radio Production” (Tuesday at
10 a.m.)

Two of the most difficult problems
that many stations continually face
are how to set up stereo microphones
and how to make a telephone inter-
face system work. This session will
feature presentations on a new digital
telephone company interface and how
to arrange microphones for the best
stereo in the studio or in the field.

A panel of production experts will
also discuss topics such as talk radio,
special effects production tools,
studio acoustics and the use of net-
work control signals.
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At A Glance:

NAB '85 Engineering Conference

I Saturday, April I3 '

Radio Television
9:30 a.m. . 9:30 a.m.
AM Technical Improvement Electronic Graphics Centers

2 p.m. 2 p.m.
Radio Engineering MTS Transmitter Conversions

5 p.m.
Radio RF Maintenance

I sunday, April 14 |

Radio Television
10 a.m. , 10 a.m.
Radio Studio Maintenance TV Maintenance Workshop

I Monday, April |5_]

Radio Television

8 a.m. 8:30 a.m.

AM-FM Allocations Television Engineering
10 a.m. 2 p.m.

Radio Subcarriers TV Muitichannel Sound

2:30 p.m. 4 p.m.
Special Radio-TV Session: Spectrum Management
Broadcast Auxiliary

6 p.m.
Ham Radio Reception

I Tuesday, April 16 |

Radio Television

8 am. 8 a.m.

Radio New Technology TV Satellite Systems

10 a.m. 9 am.

Radio Production Advanced Television Systems
12 p.m.

Engineering Luncheon

2:30 p.m. 2:30 p.m.

Audio Processing UHF Transmission Systems
4:15 p.m.

AM Stereo

3 p.m
Special Radio-TV Session:
Non-ionizing Radiation

Iwednesday, April |7_

8 a.m.
Special Radio-TV Session:
FCC Engineers Panel

22 Broadcast Engineering March 1985

wwWw americanradiohistorv com

e “Audio Processing” (Tuesday at
2:30 p.m.)

With new types of audio processing
comes the need to measure and con-
trol the results. This session will ex-
amine a proposed [EEE standard for
the peak program meter {PPM}. a
methed of correcting phase errors in
program material and a concept for
monitoring the spectral density and
aural characteristics of a transmitted
signal. A panel discussion will follow
the formal presentations.

* “AM Stereo” {Tuesday at 4:15 p.m.)

Each year brings new develop-
ments in AM stereo transmission
technology and implementation. This
session will feature audio processing
for AM stereo, converting studios and
the new generation of AM stereo ex-
citers.

¢ Annual Ham Radioc Operators Re-
ception (Monday at 6 p.m))

Station engineers who are also ham
radio operators contribute significant-
ly to their communities and their pro-
fession. This reception is held in
recognition of those contributions.
With door prizes and special guests,
the event has become one of the con-
vention’s most popular gatherings.

TV sessions
¢ “Electronic Graphics Centers”
(Saturday at 9:30 a.m.)

When considering an electronic
graphics system, engineers are faced
with a bewildering array of com-
puters, terminals, storage systems and
interface requirements. This session
will examine how large and small TV
operations have coped with the prob-
lems of assembling a graphics crea-
tion center. Special emphasis will be
given to matching the available equip-
ment with the station’s needs and
budget.

e “MTS Transmitter Conversions”
(Saturday at 2 p.m.)

Now that multichannel TV sound
receivers are available to consumers,
converting the broadcast plant to
multichannel operation is a top priori-
ty at many stations. This session will
feature presentations from nine sta-
tions that have converted their
transmitters to stereo.

Other reports will focus on how to
determine if the transmitter’'s notch
diplexer will pass a stereo signal, how
translators will handle stereo and FCC
type-acceptance for multichannel
transmitters.

¢ “TV Maintenance Workshop" (Sun-
day at 10 a.m.)

Equipment maintenance is the cor-
nerstone of any station’s engineering
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[ntroducing the new Harrison AIR-7

AIR-7 is better. Simply because no other con-
sole combines better sound with reliability
and value. The AIR-7 teatures recording
studio quality electronics—the same

kind of quality that goes into Harrison
recording, television, and film post-
production consoles.

We know vou need a console vou can relv
on. One that delivers better sound, is
consistent and affordable too. That's why
Harrison has developed the AIR-7 broadcast
console. Harrison’s trademark of built-in reli-

AIR-7 stereo on-air
andd production console

ability insures long-term performance. The
AIR-7 design includes unique audition
switch logic, the key to easy, error-free
operation.

Only Harrison could produce this
operationally-superior console. At Harrison
Svstems, we concentrate on doing one thing
—building better consoles. And the AIR-7 is
just that-a better broadcast console. We
think you’ll find AIR-7 is what

you're looking for. Call or write us

for more information.

See us at NAB
Radio Booth 214
TV Booth 1324

Harrison

STILL NO COMPROMISE

Harrison Svstems, Inc., P.O. Box 22964, Nashvilte, TN 37211, 615/834-1184, Telex 555133
Circle (14) on Reply Card
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department. This session will feature
reports on proper HVAC mainte-
nance, installation of new transmis-
sion systems and ENG battery charg-
ing. Following the formal presenta-
tions, a panel of station engineers and
manufacturer representatives will
discuss maintenance requirements.

* “Television Engineering” (Monday
at 8:30 am.)

A wide range of new and important
technical topics will be discussed dur-
ing this all-morning session. Papers
will include the design of an elec-
tronic newsroom for television, new
developments in CCD cameras, digital
fiber-optic transmission, diplexing
aural and visual signals in high power
transmitters and wideband TV anten-
na design. A special report on the pro-
posed SMPTE standard for a studio
component video transmission system
(§-MAC) will also be presented.

* “Multichannel TV Sound Studio
Techniques” (Monday at 2 p.m.)

Most television engineers have had
little experience with handling stereo
audio. This session will provide
valuable information for those plan-
ning or building TV audio facilities for
multichannel operation. Technical
reports will include audio consoles for
stereo production and post-produc-
tion, converting 2-inch video cartridge
equipment to stereo, digital audio
distribution and stereo synthesis for
monophonic program material.

» “TV Satellite Systems” (Tuesday at
8 am.)

Satellite news gathering (SNGJ is the
latest application of satellite tech-
nology. This session will discuss SNG,
in addition to program scrambling
systems, network control equipment
and experiences with full-time service
in the Ku-band.

¢ “Advanced Television Systems”
(Tuesday at 9 a.m.)

Planning for the future of television
is the charter of the Advanced Tele-
vision Systems Committee (ATSC).

More NAB coverage:

¢ Exhibitor listings,
page 166

e Exhibitor map,
page 171

* Product directory,
page 282

24 Broadcast Engineering March 1985

Carl E. Smith, president of
Smith Electronics, Cleveland, has
been selected to receive the
NAB’s 1985 Engineering Achieve-
ment Award. it will be presented
at the engineering conference
luncheon on Tuesday, April 16.

In a career that has spanned
more than 50 years, Smith has
gained recognition as an authority
in electronics engineering, broad-
cast station antenna design and
education.

Smith has been responsible for
engineering scores of AM and FM
broadcast stations in the United
States and abroad. Research by
his company into circularly
polarized antennas resuited in an
important scientific contribution

Engineering award

to broadcasting and modification
of the FCC’s standards of good
engineering practice.

Smith founded the Cleveland In-
stitute of Electronics, and has
authored a major portion of the
original advanced engineering
courses,

Smith helds patents on the
spiral antenna, 3-slot cylindrical
antenna, elliptical polarization
electromagnetic energy radiation
system, electromechanical anten-
na calculator and low loss anten-
na system. He received a B.S.E.E.
degree from lowa State College,
and an M.S.E.E. and professional
degree in electronic engineering
from Ohio State University.

This session will feature reports from

each of the three technical subgroups .

of the ATSC on new developments
taking shape in the industry. Topics
will include improvement of the cur-
rent NTSC system, how new trans-
mission formats can be used and how
standards for HDTV are being
developed in the United States and
abroad.

¢ “UHF Transmission Systems”
(Tuesday at 2:30 p.m.)

As more UHF stations go on the air
and others turn to higher power to bet-
ter serve their audiences, the demand
grows for improved UHF transmit-
ters. This session will report on
developmental work on the multiple
depressed collector Klystron, higher
efficiency convention Klystrons, new
tube designs and transmitters de-
signed for higher efficiency.

Related sessions
* "Broadcast Auxiliary” (Monday at
2:30 p.m.)

The broadcast auxiliary service has
become a critical link in the chain of
operation for many radio and TV sta-
tions. This session will address the
concerns of broadcast auxiliary users
with reports on a spectrum-efficient
digital audio transmission system for
aural and video STL systems, the
development of a microwave ENG
receiver with wide dynamic range, the
use of LORAN-C for automatic micro-
wave antenna pointing and the status
of developmental work on 40GH:z
broadcast auxiliary equipment.

¢ “Spectrum Management” (Monday
at 4:30 p.m.}

Efficient management of the electro-
magnetic spectrum has never been
more important than it is today. With

www.americanradiohistorv.com

every other service looking for spec-
trum in which to expand. the need to
maintain existing broadcast spectrum
becomes ever more important. This
session will feature a panel of FCC
representatives and broadcast engi-
neers to discuss major spectrum
management problems.

Reports are also scheduled on the
activities of the FCC's Field Opera-
tions Bureau, the status of the
FM/FAA dispute and pending spec-
trum reallocation dockets.

¢ “Non-ionizing Radiation” (Tuesday
at 3 p.m.)

With various governmental entities
proposing regulations limiting public
exposure to electromagnetic energy
(non-ionizing radiation), broadcasters
must become informed on the subject
and prepare for the battles that may lie
ahead. Federal regulations on electro-
magnetic energy are expected to be
adopted this year. The results could
have serious consequences for broad-
cast stations.

This session will feature reports on
how RF energy is measured, the
equipment used for the measurements
and interpreting measurements.

¢ “FCC Engineers Forum” (Wednes-
day, April 17, at 8 a.m.)

This is the session that every broad-
cast engineer looks forward to each
year. The chance to meet and question
FCC engineers on specific problems
and rules. Included on the FCC panel
will be James McKinney, mass media
bureau chief, Ralph Haller, policy and
rules chief, and Bill Zears, field
operations bureau engineer. One of
the FCC’s field measuring vans will
also be on display and available for in-

spection. BE))]
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Broadcast Electronics’ FX-30 Exciter.
There are imitations, but if you search the
world over, you won’t find a better exciter than the FX-30

Unmatched Performance. Unmatched Reliability.
User testimonials confirm that Field proven dependability, rugged
the FX-30 means outstanding on the air construction and precision workmanship
sound, that it offers lowest distortion from the high quality front panei to the shock
(THD and IMD typically 0.02%) and that mounted encapsulated modulated oscillator.
it delivers typical signal to noise of
80dB or better. Unmatched Conservative Design.
Quality engineered with thorough
Unmatched Acceptance. attention to detail assures you that every
Over 500 satisfied users know how component in the FX-30 is operated
the FX-30 has consistently provided the conservatively.

kind of results that top broadcasters demand.

Why Settle For a Copy
When You Can Own The Original!

See us at NAB Booth #303

ELECTRONICS INC.
4100 N. 24th ST., P.O. BOX 3606, QUINCY, IL 62305-3606, (217)224-9600, TELEX: 25-0142
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What
satellite recovery
means to broadcasters

As the industry's dependence on
satellite-based audio and video
transmission systems increases,
retrieving and repairing damaged
satellites becomes more important.

By John Kinik, satellite correspondent

The recovery of two satellites from
earth orbit by Space Shuttle mission
51-A in November was a dramatic ac-
complishment that will have a far-
reaching impact on satellite users.
The effort also provides a much-
needed boost for the satellite com-
munications industry.

The double satellite failure in
February 1984--after initial launch
from the shuttle--cast a pall over the
industry. To make matters worse, a
third satellite, belonging to Intelsat,
was lost in June when its conventional
rocket malfunctioned.

The total losses absorbed by in-
surance underwriters were more than
$280 million, and resulted in a sharp
increase in launch insurance costs. In-
stead of insurance rates in the range
from 5% to 10% of the payload
value—which had been the typical
figure —rates are now as high as 20%.

The recovery of the Westar VI and
Palapa B-2 satellites by the shuitle
restored the industry's shaken con-
fidence and brought favorable publici-
ty to the space industry. It also
allowed recovery of some of the finan-
cial loss sustained by insurance
underwriters, who will sell the refur-
bished satellites to the highest bid-
ders.

The recovery and reburbishment of
the satellites also creates a better
climate in the business community,
which must have confidence in all
aspects of satellite technology to fuel
the vigorous growth expected in the
next five years.

Satellite communications, having

Astronaut Dale Gardner (left) hangs onto
an adapter for securing the Palapa B-2
satellite in the Space Shuttle Dis-
covery's cargo bay. Joseph Allen can be
seen in the background at the cargo bay
work station.

Photo courtesy of NASA
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weathered difficult times, is now
ready to enter into a period of rapid
expansion, bringing with it a number
of benefits to the broadcast industry.

Orbital maneuvers

The actual retrieval mission was
preceded by months of detailed
engineering work and complex orbital
maneuvers to match the two satellites’
orbits with the planned shuttle orbit.
As described in February's “Satellite
Update.” this engineering effort pro-
vided solid evidence of the advanced
state of development of satellite
technology.

Hughes Aircraft, manufacturer of
ihe two lost satellites, charged its or-
bital operations and analysis team
with the task of conducting the man-
euvers, which were performed in
three separate phases during a
6-month period.

In May, after two months of
analysis and preparation, the first
phase of maneuvers equalized the
satellites’ orbital planes, raised their
orbital altitude and used up the
apogee kick motor {AKM] fuel.

As shown in Figure 1, the AKM is
normally fired after several elongated
transfer orbits around the earth by
command from ground control at the
apogee of the orbit, which is the
geostationary orbital altitude of ap-
proximately 22,300 miles.

When a conventional rocket is used
to launch a satellite, it is positioned
directly into the transfer orbit by the
rocket’s final stage. In a shuttie
launch, however, a booster rocket
stage is required on the satellite to
achieve the transfer orbit from the
shuttle's low earth orbit.

It was the booster rocket —called a
payload assist module—that failed
almost identically on both satellites.
Because the satellitess AKM was in-
tact. the volatile rocket fuel had to be
burned up.

The first phase of maneuvers ac-
complished this goal and at the same
time placed the satellites in storege or-
bits for the next two months. Westar
V1 was placed in a 600nm altitude or-
bit and Palapa B-2 was boosted to an
altitude of 650nm, with both orbits cir-
cular and in the same plane.

The second phase of maneuvers,

MADE AND THE SATELLITE
IS PLACED IN THE PROPER
ORBITAL LOCATION OVER A

SHUTTLE™S
LOW EARTH
ORBIT

WESTAR VI AND

PALAPA B-2

REMAIN IN A LOW

ORBIT WHEN THE TRANSFER
STAGE ROCKETS FAIL

TO ACHIEVE THRUST.

STEP 4: FINAL CORRECTIONS ARE

PERIOD OF SEVERAL WEEKS. ——.

STEP 3: AFTER SEVERAL TRANSFER
ORBITS, THE AKM BURN
INSERTS THE SATELLITE INTO
A GECSTATIONARY CIRCULAR
ORBIT IN THE
EQUATORIAL PLANE.

T

STEP 2: APOGEE OF
TRANSFER ORBIT

IS AT GEOSTATIONARY
ALTITUDE (22,300 MILES).

\

STEP 1: ELONGATED
TRANSFER ORBIT

1S ACHIEVED ON
NCRMAL LAUNCH.

Figure 1. The normal launch sequence
used to place a satellite in geostationary
orbit.

performed in August for one week,
brought the satellites closer together
in a 560nm orbit whose planematched
the shuttle’s planned orbital plane.

The final phase, performed in the
last five weeks before the shuttle
launch, lowered the orbits of the
satellites to the 195nm altitude of the
shuttle, A total of 331 maneuvers were
performed during the three phases.

Each maneuver was conducted dur-
ing the satellite's orbital pass over an
appropriate ground control station.
The maneuvers consisted of combina-
tion firings of hydrazine gas thrusters
on board the satellites, These thrust-
ers are normally used during the orbit
life of the satellite to perform periodic
corrections in attitude and orbital
position.

Satellite attitude must be precisely
controlled to ensure that it is properly
pointed toward the earth, with the ex-
act position in orbit maintained to an
accuracy of 0.1°. This requires
periodic corrections to offset the ef-
fects of gravitational forces on the
satellite that causes it to drift out of a
true geostationary orbit,

The final pre-recovery maneuver
(spin-stabilizing) slowed the spin rate
of the satellites from 50rpm to 2rpm,
so they could be retrieved.

Retrieval and refurbishment
The shuttle’s cargo bay was set up to
hold two satellites for launch [Figure
2). The two satellites, Anik D-2 and
Syncom 1V-1, were launched on the
second and third days of the mission.
Palapa B-2 was retrieved on the fifth

wwWwW americanradiohistorv com

Satellite
communications
intheyear 2000

A study by NASA's Lewis Re-
gagarch Center in Clavaland fore-
casts the demand for satellite-
based domestic communications
sarvices 1o increase six-fold by
2000,

Three telecommunications
asssssment studies, racently
completaed for NASA by Western
Union and U.S. Telephone and
Telegraph, provide forecasts of
the total U5 domestic demand
from 1880 fo 2000 for voice, data
and vidao sarvices.

An  amalysis of the studies
shows the potentlal satellite de-
mand will grow by a factor of six,
from 400 to 2400 eguivalent
A8MHz satellite transponders.
About B0% of the demand will be
best served by trunking (publicly
owned) systems and aboul 20%
by customer premises service
{privately owned) systems,

The study is part of a continu-
ing effort by MNASA o provide
guldance for developing com-
munications satellite tach-
nologies to satisty demand in the
next 20 years.

day and Westar VI on the seventh,
Each retrieval used different meth-
ods to get the satellites safely into
the shuttle cargo bay. Neither one
went exactly according to plan, and
the crew's ingenuity came into play
when unforeseen obstacles arose.
The retrieval of Palapa B-2 took six
hours, much longer than expected.
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Figure 2. The cargo compartment con-
figuration for Space Shuttle mission

51-A.
PALAPA B-2
~RETRIEVAL PALLET §
MANIPULATOR :
FOOT RESTRAINT
WESTAR VI

RETRIEVAL PALLET

SYNCOM IV-1
ANIK SATELLITE

D-2 SATELLITE

Astronaut Dale Gardner prepares to dock with the spinning Westar VI satellite using
the shuttie’s manned maneuvering unit. Westar VI, like the Palapa B-2 satellite, was
lost in February 1984, when a rocket motor failed during transfer into geostationary
orbit.
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Photo courtesy of NASA

The Westar VI retrieval went more
smoothly as the crew gained exper-
ience in using the equipment.

Once back on earth, the satellites
were transported to Hughes Aircraft
in El Segundo, CA, where they were
inspected for damage, repaired and
tested for proper performance. A
number of potential customers have
apparently surfaced, attracted by the
possibility of a bargain price for the
satellites.

Future impact

The concept of satellite retrieval and
repair is now firmly established in the
public consciousness as a result of the
shuttle mission. The next step in the
application of this technology is the
servicing or retrieval of satellites in
geostationary orbit.

The most immediate impact of the
recovery mission on the satellite com-
munications industry is its psycho-
logical boost. This year, 10 satellites
are scheduled for launch, anticipating
a rapid increase in demand for busi-
ness communications networks.

Some industry experts are predict-
ing a large and undesirable surplus of
transponders in orbit, partly because
the installation of fiber-optic links is
increasing the transmission capacity
all over the country.

Other experts think that although a
temporary surplus will exist, the situa-
tion will actually stimulate more
growth in satellite networks because
lower transponder costs to users will
result in greater demand.

The latter view is probably more ac-
curate, not only because of the law of
supply and demand, but also because
other segments of the satellite com-
munications industry are only now
reaching a point of maturity.

The new satellites to be launched
this year are predominantly medium-
power Ku-band types, which are ideal-
ly suited to business communications
networks. They are also well suited to
broadcast applications.

A new generation of earth terminal
hardware is also being introduced by
manufacturers, featuring small anten-
nas and more compact and reliable
electronics.

With 10 years of solid progress based
on C-band technology, the satellite in-
dustry is now ready to begin a second
phase of growth, based on medium-
power Ku-band technology.

The broadcast industry will move
increasingly to satellite systems for
video and audio program transmis-
sion because of the economic and
operational benefits that a satellite-
based network can provide. The suc-
cess of the space shuttle recovery mis-
sion will help speed this conversion
process. (R3ER))))!
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Hugh Fallls, VP Engineering,
Radio Free Europe, Munich, stands

beside CE 100 kW HF transmitter
using EIMAC 4CV100,000C tube.

: S L A
||J-| R AP 50 A e L
 Radio Free Europe transmitters
“in Biblis and Lampertheim,
‘West Germany, use EIMAC
4CV100,000C power tubes In 12
~ Continental Electronics 100 kW

~ HF transmitters.

The station logbook shows
most tubes have over 50,000
hours of service, and many
tubes logged over 60,000 hours!
And EIMAC tubes are still run-
ning strong-—that’s long life!

These figures are representative
of the long life EIMAC tubes log
in a variety of high power broad-
cast applications.

Take advantage of proven relia-
bility, longest warranty in the in-
dustry and 50-year expertise. .

Choose EIMAC, the world’s fore- g(:nlgc;l:lsotga(lzx\/gzom
most manufacturer of high Telephone: ’415.592.1221
power broadcast tubes.

Varian EIMAC

. Varian AG
Call Varian EIMAC or contact Steinhauserstrasse
any Electron Device Group CH-6300 Zug, Switzerland H
sales organization worldwide. Telephone: 042 - 23 25 75 varlan
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Digital technology:
Radio’s key to the future

By Joe DeAngelo, radio product marketing manager, Harris, Quincy, IL

Digital technology will
revolutionize radio stations
in the next five years.

If you invented a software program
that could predict the future with
some degree of accuracy, the world
would beat a path to your door.

Although predicting the make-up of
radio products for the next five years
is certainly a challenge, using trend
analysis can help make some accurate
projections.

Throughout this look into the future,
an equipment prediction will be linked
with the corresponding application.
Technology and applications must go
hand-in-hand. A new or improved
mousetrap with no user benefit can be
an exercise in creativity but a failure
in the real world.

The majority of equipment changes
in the next five years will take place in
the studio and office areas.

With the proliferation of personal
and small business computers in the
marketplace, along with creative and
productive software programs, office
functions will'increasingly be assisted
by a mini- or microcomputer system.
Stations are already benefiting from
increased employee productivity and
information accuracy provided by
automated business systems that han-
dle all traffic, billing and assorted ac-
counting functions.

Additicnal stations will opt for
automated business systems as hard-
ware prices continue to drop and
creative, practical software programs
continue to be developed.

The newsroom

In the early-to-mid 1970s, major city
newspapers examined the methods by
which a newspaper was composed.
Various technological printing ad-
vances had occurred over the
years—such as photocomposition-
but the whole system, from copy-
writing to final page layout to offset
plate production. had yet to be tied
together.

Newspapers wanted to link the en-
tire system to increase productivity.
Their desire was achieved by tech-
nology that offered a comprehensive
word processing/text processing
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Broadcast technology is changing at an ever increasing rate. This pace is being set
by demand on the part of broadcasters for equipment that is more efficient, versatile
and reliable. The production of new technology equipment requires new manufactur-
ing tools, as illustrated by this computer-aided design station.

system that interfaced with electronic
photocomposition equipment.
Adaptation of newsroom text proc-
essing has now been accomplished in
the broadcast environment, where
it is used by all-news stations in many
major markets. The copywriting and
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editing process remains the same as
for newspapers, but instead of send-
ing text to the photocomposition
room, it is routed to the anchor’s CRT.
News copy/text processing will in-
crease in popularity at stations
regardless of format, or even size of

Photn canrtesv of Harris
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market. Again, this can be attributed
to the decrease in hardware costs.
With more sophisticated hardware
entering the newsroom environment,
the traditional 1-way dedicated news
wire will probably disappear and be
replaced with an interactive line. A sta-
tion’s news terminal would call into a
news service data bank on a sched-
uled basis and collect the stories it

subscribes 1o (national, regional,
weather, etc.) or special stories or in-
formation it may reqguest (similar to
current teletext systems).

Wire services now offer terminals
that print only the information to
which a particular station subscribes.
The futuristic interactive newsroom
terminal is simply an application of
available technology.

Training for

the future

Although high-tech broadcast

equipment is giving radio stations
a degree of sophistication and ver-
satility that was a dream just a
few years ago, the march of new
technology is not without its
missteps.

To maintenance engineers, the
biggest concern when a new piece
of sophisticated electronic equip-
ment arrives at the station is often
the unit's servicability. The old
saying, ‘“This thing is great, when
it works,” illustrates a serious
problem within the industry.

The training of maintenance
engineers on how to service new
high-tech hardware is an impor-
tant aspect of any facility up-
dating project. Many manufac-
turers, seeing this need, have
established factory training
schools to provide instruction on
the operation and maintenance of
their equipment.

The next five years should bring

-

an increase in the number of serv-
ice training classes sponsored by
broadcast equipment manufac-
turers. A lack of proper training of
maintenance personne! could
have an adverse impact on the in-
troduction of new products into
broadcast stations.

Built-in diagnostic features will
aid engineers in maintaining the
new equipment to come, but these
test routines have their limits. It is
virtually impossible to create a
diagnostic program that will iden-
tify any possible problem with a
particular piece of equipment. The
human element is vital to any suc-
cessful troubleshooting effort.

Modular construction is aiding
maintenance engineers in keeping
complex pieces of equipment
operating properly. With many
types of hardware, trouble-
shooting has been simplified to a
level of module replacement.

Students undergo tralning at the Broadcast in-
struction Center of Harris Corporation in
Quincy, IL. Classes cover a broad range of
topics from satelllte system operation and
maintenance to radio and TV transmitter
theory and troubleshooting.

Some designs have also incor-
porated a soft failure feature,
where a fault in any one section of
the system may impair perform-
ance, but will not cause the entire
unit to go down.
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Production and on-air studios

Digital-based equipment will con-
tinue to make strong advances into the
studio environment. Leading the way
will be the incorporation of compact
disc-based source equipment into
radio station control rooms. The
growth of CD equipment will be made
possible by increased consumer pop-
ularity, which will bring forth an ex-
panded number of titles.

Consumer acceptance of the com-
pact disc is increasing in the United
States and is contributing to the
demise of the LP record. Interestingly
enough, however, the CD is not the
major factor in decreased popularity
of the LP disc. The cause is, instead,
the cassette tape.

Fifty-two percent of the prerecorded
material sold last year in the United
States was on cassette, and sales
figures indicate that more than half of
the consumers purchasing recorded
music consider cassette quality satis-
factory. As further evidence of
cassette popularity, more than 60% of
new cars have factory-equipped cas-
sette players. Not wanting to leave the
compact disc at home, major con-
sumer electronics firms displayed
auto CD players at the recent spring
and fall editions of the Consumer
Electronics Show.

Radio stations should welcome the
introduction of CD technology for the
improved audio reproduction quality
it offers, compared with the standard
vinyl LP. The increased air time and
promotion that CD selections are
receiving from stations attest to this.

The introduction of the compact
disc will replace the station’s
LP/phono cartridge system, which has
long been the forgotten link in the
broadcast audio chain.

One individual made the analogy
that the introduction of CD audio into
broadcasting was like cleaning dirty
windows only to see that you have
trash in the front yard. The quantum
leap in audio performance that a CD
offers over the standard LP often
reveals other elements in the audio
chain that need improvement.

Digital vs. analog

In professional audio circles, there is
much discussion of whether current
CD performance is, indeed, any better
from a pure listening standpoint, com-
pared with mastered discs. There are,
no doubt, valid points on both sides of
the issue. However, looking at the
broadcast application. master disc
LPs are the exception.

The quality of the vinyl used in stan-
dard disc LPs commonly found in
broadcast stations is decreasing.
When comparing today’s CD quality
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“...performs accurately under
any RF situation.” § | &

John Bortowski, chief engineer for radio station WLAK in
Chicago, had a problem.

i, —
Will a frequency counter work under his adverse conditions? : .
Here is what he told us. %ghpEBortwne;ﬂ .y
“To give you some background, WLAK is located on the 90th Chicagol il
W T T floor of Sears Tower. Studios
ol Bl and service area are located a mere 30 feet from an

antenna farm transmitting frequencies from 150MHz to
800MHz. Atop the building are two VHF, two 5
megawatt UHF and five FM stations.

A “We have just completed testing the Sencore FC-71
frequency counter in this environment. The only care
taken was keeping the test leads as short as possible
to minimize stray pickup. Otherwise the unit performed
brilliantly under these conditions.

“I'm confident the FC-71 will perform accurately
under any RF situation.”

TAKE THE 71 CHALLENGE. RF immunity is only
one reason you'll like the FC-71. Take the 71 Challenge
and see for yourself. Try a new FC-71 on any job site in
any RF field for a month. If in 30 days you don't believe
the FC-71 is the best buy on the market, we'll buy your
FC-71 back for every penny you paid including freight

Antenna farm alop Sears Tower. both ways.
Give us a factory direct call today for the complete FC-71 story. PHONE TOLL-FREE:
1-800-843-3338

In Canada Toll-Free 1-800-665-4871 South Dakola,
Alaska and Hawaii call cdllect at 605-339-0100

Sencore FC-71,
1 GHz
CC accurate
Frequency Counter

[ FCC accurate (.5 ppm) — even at 1 GHz
[ Exclusive 9.5 hour battery operation

(3 Super sensitivity: 5 mV average

L1 .0% Hz resolution in one second

[ Completely RF immune —- we guarantee!
[ IEEE 488 bus-compatible

[ Exclusive ¢rystal check

(1 1/3 less than the nearest competitor

$995

SENCORE

Innovatively designed with your time in mind.
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INTRODUCING THE
SONY BVP-360. ON MAY 1, 1985,
THE REMARKABLE
BECOMES AVAILABLE.
When we previewed this
camera at NAB, the response was
tremendous. Which, considering

Sony’s considerable reputation
for high performance broad-

cast portables, wouldn't normally
seem so surprising. Except for
one detail.

The BVP-360 isn’t a broad-
cast portable. (Although at 50
pounds it’s certainly the most por-
table camera in its class.)

What the BVP-360 repre-
sents, however, is the culmination
of Sony’s work 1n tube technology,
in innovative mechanical design
and in High Definition Video
Systems. A highly sophisticated,
automated camera that promises
to usher in a new era in price/per-
formance for camerasin the Field/
Studio category.

Sony-developed 2/3-inch Mixed Field Saticon™
(Plumbicon™ tubes also available.)

THE %;-INCH IMAGE
FORMAT COMES OF AGE.

For those of you unable to
get through the crowds for a close
look at the BVP-360, there are
two explanations for the excep-
tional image quality you saw on
the monitors overhead.

First, the BV P-360 employs
the remarkable, Sony-developed
%" Mixed Field* tubes. The first
real challenge to big tube per-
formance. Because they deliver
twice the registration and geo-
metric accuracy of conventional
%" tubes. Plus greater depth
of modulation. And thanks to
the special Sony-developed FET
that is built into the tube and
yoke, an extraordinary signal-to-
noise ratio. (MF Plumbicon™ or
MF Saticon™ tubes are available.)

Secondly. the Sony BVP-360
isequipped with a breakthrough
F1.2 prism design that single-
handedly results in sensitivity and

25mm 1image formats. And vastly
superior to any current %"
Field/Studio camera at any price.

And, naturally, when you
combine these factors with the
extensive signal processing
technology Sony has engineered
into the BVP-360, you get specs
which could only be described as
spectacular.

A SUPERHUMAN FEAT
OF HUMAN ENGINEERING.
Many of the experts who

were able to get their hands on
the camera at NAB were even
more impressed by how it per-
forms from a human standpoint.
Some were moved to com-
ment by how easy the BVP-360 1s
to move around. Its smoothly
integrated handles. Low weight.
The highly maneuverable view-
finder. And the shortest lens-
front-to-viewfinder distance in
the industry.
Others cited the
uniquely pragmatic approach
to automation. An ap-
proach that concentrates
the camera’s considerable
microprocessor-based intelli-
gence on the most difhcult setup
operations; functions such as

digital registration. B/W balance.

flare and gamma.

And still others referred to
the BVP-360' extensive camera
head memory, which can store
up to sixty-four scene files. eight
setup files, sixteen lens files and
three reference files.

Plus the advantages of being
able to choose from three remote
operational panels.

NOT JUST A CAMERA.
A CAMERA SYSTEM.

But perhaps the most
striking -
aspect of
the BVP-
360 1sits
“building
block™ de-
sign concept.
An arrangement
that makes it particularly
€asy to customize the cam-
erafor various production
situations.

It starts witha

3

BVP-360 Remote Control Panels: (left 1o right) a

flexible Field unit, a highly sophisticated Creative

Production panel and a simple Studio unit.
camera head able to transmit
component signals via Triax or
Multicore. Or function as a
stand-alone camera.

Then, on the technical front,
alignments are handled at the
Camera Control Unit. With each
camera able to be tweaked indi-
vidually. Or addressed as part
of up to an eight-camera chain
linked to one Master Setup Unit.

And finally, on the opera-
tional front, all control during
production may be directed from
one of three types of Remote
Control Panels—a simple Studio
model, a flexible Field unit,
or a highly evolved Creative
panel with extensive memoryand
scene-painting facilities.

ADOPT A
WAIT-AND-SEE ATTITUDE.

Of course, as we said at the
outset, the BVP-360 isn't ready
for delivery tomorrow. But that
doesn't mean you have to wait
until May to see it. There are
units here right now for demon-
strations and evaluations.

' And of course,
by the time you're
finished testing it.
raving about it
and getting a budget

forit (although

that last part may go
faster than you're
used to thanks to the

BVP-360's incredi-

ble price/performance),

itwon't be tomor-

row. It’ll be closer

to May 1.

SONY:

depth-of-field comparable with

*Sony Mixed Field tubes use electrostatic deflection and magnetic focus. ©1984 Sony Corp. of America. Sonyisa
registered trademark of Sony Corp. Sony Broadcast Products Company. 1600 Queen Anne Rd., Teaneck, NJ 07666

Broadcast
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A technician checks a printed circuit board layout, prepared using a CAD system, for
adherence to specifications.

against a standard disc—especially
after extensive plays—CD emerges as
the winner hands down, from the
standpoint of both technical specifica-
tions and subjective listening quality.

CD recording technology is still in
its infancy. Professional and con-
sumer manufacturers are just starting
to refine its electronics and transport
mechanics. Significant advances are
expected in A/D and D/A converters,
which will improve CD performance.

Digital tape recorders

Digital multitrack reel-to-reel tape
recorders have already made their en-
try into the professional recording
studio. However, they have not been
seriously considered for standard
brozdcast use. A few companies are
now marketing production digital
recorders, with other electronic firms
showing prototype equipment de-
signed for broadcasters.

Broadcasters probably will not want
digital tape recorders’ improved audio
performance until CD players are well
integrated into the station’s studio
equipment line up. At that time, it will
be advantageous to improve the audio
performance of production and on-air
reel-to-reel sources.

New storage mediums
In polling a number of knowledge-
able people—both in manufacturing
and hands-on broadcasting —there
seems to be a majority who feel that

Brosdcast Enginearing March 1985

current source equipment (such as
reel-to-reel and cartridge tape ma-
chines) are low on the list of items
needing improved performance.
These opinions are based on the fact
that major evolutionary improve-
ments have recently been introduced
into both tape machines and the tape
itself.

They think that current equipment
being offered by manufacturers will
fill the needs of broadcasters for
several years to come. Broadcasters
will, instead, want to spend equip-
ment dollars in other technical areas.

Despite the forecast that new source
equipment may not be high on the
broadcaster’s priority list, technology
will certainly be ready when the
market determines there is a real need
to make major performance improve-
ments in source equipment. It is con-
ceivable that magnetic tape—as we
know it today—will disappear, being
replaced with discs or other new
storage mediums.

Mixing consoles

Using the pure digital audio console
for radio broadcast probably will not
occur in the next five years. The single
largest reason is that a pure digital
mixing console today essentially
performs the same as state-of-the-
art analog consoles. This con-
cerns only audio mixing perform-
ance, and not audio effects, which will
be discussed next. Digital technology

www.americanradiohistorv.com
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is used in broadcast consoles now on
the market, but the applications have
been limited to source commands and
sequence programming.

Although a pure digital mixing con-
sole for radio may not be in the fore-
cast during the next five years, this
technology is being developed and
will be ready for broadcast applica-
tion. Several companies have already
introduced digital audio mixers for
the recording industry, which tie in
with the increasing availability of
digital recording systems.

Audio effects

Audio effects is a better term than
audio processing, because audio ef-
fects broadens the scope of future
equipment developments.

With the cost of digital audio com-
ponents decreasing and their perform-
ance increasing, more companies will
be introducing sophisticated audio ef-
fects devices. Already on the market
and gaining broad acceptance are
digital time delays, audio phase cor-
rectors (also known as audio time base
correctors), flangers, harmonizers and
even some custom-built digitally con-
trolled audio processors.

But these devices are most likely on-
ly the first wave of new, sophisticated
audio effects systems. Harmonizers,
synthesizers and other effects units,
which have been used in the music
and recording industries for years, are
finding new, creative roles in the
radio production rooms of some
major-market stations and radio pro-
duction houses. This equipment ad-
dresses the needs of the radio industry
for creative tools with which to prac-
tice the trade. With hardware cost
decreasing, more stations will incor-
porate these new effects boxes into
their studios.

The digital audio evolution will also
make its mark on audio processors.
Sophisticated analysis of program
content will be made by a control
system, resulting in programmed cor-
rection or audio coloration.

For example, attack and release
time parameters and compression and
AGC slopes could all be made con-
tinuously variable, with the processor
making the optimum choice, based
upon preprogrammed instructions.

Audio effects equipment will likely
undergo the same revolutionary
changes as video equipment.

Studio transmission links
Whether they use telephone audio
lines or RF studio-to-transmitter links
(STLs), broadcasters are finding it in-
creasingly difficult to get program-
ming from one point to another. In
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DID
MITSUBISHI
PIONEER

DIGITAL

AUDIO
STATIONARY

HEAD RECORDING?

We pioneered practical digital audio. Complete systems that ar
simple to use and maintain. With practical features like razor
editing and builtin SMPTE tracks. And an error-correction code
specifically designed for stationary head recording and ultra-
reliable performance.

With over 100 Mitsubishi X-80 Digital Audio Stationary Head
recorders at the finest broadcast and recording facilities throughc
the world, the Mitsubishi Format is the standard.

No one can offer more expertise in Digital Audio Stationary
Head Recording technology than Mitsubishi.

Call or write to find out how to join the standard digital audio
format. We know because we pioneered it.

YOU BET WE DID.

— 2~ DIGITAL ENTERTAINMENT CORPORATION
SN A SUBSIDIARY OF MITSUBISHI ELECTRIC SALES AMERICA, INC.
Headquar‘ters 87 Sand Pit Road, Danbury, Connecticut 06810, Tel: 1203) 743-D000, Telex: 703547
® New York City: Suite 1530, 555 W. 57th Street, New York, NY 10019, Tel: (203) 743-0000
» Nashville: 2200 Hillshoro Road, Nashville TN 37212, Tel: (515) 238-6613 ® Los Angeles: 8255
Beverly Blvd., Hollywood, CA 90048, Tel: (213) 658.6881  Canada (GERR): 363 Adelaide Street

E.. Toronto, Ont. M3A N3, Tel: {416} 868-0528 MITSUBISHI
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many major markets, not only are all
the aural STL frequencies committed,
but often broadcasters find they can't
even get a Telco audio pair out of the
downtown studio, regardless of the
destination.

Just a few years ago, most phone
companies maintained reserved cable
pairs specifically for broadcasters.
During the last five years, however,
phore companies in many markets
have been besieged with data line
service orders that have consumed all
available intercity cable capacity.

Progressive telephone companies
today are implementing fiber-optic
transmission technology to gain the
additional capacity desperately
needed. Many phone companies are
planning their optical cable routes for
the next five years, looking at various
factcrs such as current system capaci-
ty and projected business expansion.

In many major cities, broadcasters
are going to the phone company (and
the phone company is even going to
the broadcaster) to determine pro-
jected future requirements and ways
to work together to meet those needs.

Additional Telco loop capacity
should be gained in some markets as
phone companies implement new
fiber-optic services. Unfortunately,
the sutlook for additional RF spec-
trun: for audio STLs is not as en-
couraging. Regional frequency coor-
dinating groups, such as the one
established in Los Angeles, painfully
recognize that the RF spectrum is a

finite resource and must be managed
as such.

Although additional RF spectrum
for radio STL use may not be available
in the foreseeable future, obtaining
program channel capacity from ex-
isting frequency allocations may.
Radio common carriers (phone com-
panies) have faced a similar prob-
lem—the need for additional channel
capacity within the limited spectrum
available —with their short- and long-
haul microwave systems.

Solutions they have found include
extensive channel multiplexing and
companding techniques. These
methods have provided additional
channel capacity, while simultaneous-
ly maintaining reasonable quality.

How does this apply to a broadcast
environment? Many major markets,
where spectrum space is at a premium
(or non-existent), find FM broad-
casters sharing clustered transmitter
sites. For example, in Los Angeles, it
is Mt. Wilson; San Francisco, Mt.
Sutro or Mt. San Bruno; New York Ci-
ty, the Empire State Building; and
Houston, the Senior Road Community
FM Tower site.

Broadcasters have shown they can
work together. Many find it desirable
to piggyback (multiplex) their pro-
gram feeds on single STL carriers.
The STL transmitter is located cen-
trally, with stations providing a local
Telco loop to the transmission point.
After reception at the centralized
transmitter location, local high quality

short haul loops distribute the pro-
gram service as needed. It is a com-
plicated system, but when faced with
the alternative of no STL at all, it is a
reasonable solution to the problem.

New transmitter technology

The transmitter has the function of
converting audio information into a
modulated carrier. The ideal transmit-
ter would perform this task at the
highest efficiency and add unmeas-
urable distortion to the audio informa-
tion in the modulation and amplifica-
tion process. Control of the ideal
transmitter would be quite simple—
either on or off. Transmitters today
are closer to ideal than those available
just five years ago. Five years from
now, they will be even closer to the
ideal.

Semiconductor technology will con-
tinue to replace vacuum tubes in
power amplifiers in both AM and FM
transmitters. With the current decline
in the cost-per-unit of power semicon-
ductor devices, a solid state 50kW
AM transmitter will probably be avail-
able in the next three years.

FM transmitters will also benefit
from advancements in power semi-
conductor technology. Currently,
there are prototype 5kW and 10kW
solid-state FM transmitters on the
market. A 100% solid-state 20kW to
30kW FM transmitter will be feasible
in five years.

However, the question remains

Continued on page 44

The audio industry has made
spectacular progress in recent
years in the field of digital signal
processing and recording. The net
result of developments such as
digital delay, digital reverberation
and digital recording has been the
creation of digital islands in an
ocean of analog hardware.

Recent developments in semi-
conductor technology, however,
have made possible a totally
digital audio system, from the
microphone preamp to the audio
mixer output buss. The figure on
page 40 shows the concept.

Remote control microphone
amplifiers and companion A/D
converters are in the studio, allow-
ing the audio signals to be trans.
lated into a digital form at the
earliest possible opportunity.
Signal transmission from the
studio to the control room is made
using a fiber-optic cable.

Digital signal processing al-

Digital audio mixing

lows, for the first time, the signal
handling circuits of a comprehen-
sive audio mixing system to be ful-
ly remote control. The control con-
sole can be a compact unit sit-
uated in the control room, con-
nected by fiber-optic cables to
the digital signal processing
racks, which provide both digital
outputs and analog outputs {via
D/A converters).

A digital mixing system offers
what has now become established
as a new standard in the recording
industry. A digital system is free
from common analog problems,
such as crosstalk and frequency
response variations. And, perhaps
more importantly, a digital mixing
system provides a direct, distor-
tion-free interface to digital tape
recorders.

Digital recording, in itself, is a
virtually degredation-free process.
Some distortion and noise do oc-
cur, however, in analog audio con-
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versions. Although these degreda-
tions are relatively small, multiple
conversions canlead to apercepti-
ble signal change. Intermediate
conversions are rendered unneces-
sary with a digital mixing console.

Digital mixing also provides
benefits to the user in terms of the
layout of a complicated audio
control desk. All program path
control settings, including faders,
equalizers, limiters, echo sends,
cue feeds and signal routing can
be memorized by the system, en-
abling the operator to store and
recall instant snapshots of the en-
tire console setup.

Full mixdown automation with
time code synchronization is also
available on all controls, greatly
expanding the power of the sys-
tem for both multi-track mixdown
and post-production dubbing.

Control information can be
sto