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Hard Decisions Re Satellites
|

SATELLITES REPRESENT AN OPPORTUNITY for broadcasters. But like most opportuni-
ties, satellite use presents problems both technically und financially. "The *invasion
from outer space’” will go on and broadcasters will have to face the tough decisions
regarding satellites.

While network and affiliate relations are ordinarily considered family affairs, the
stalemate over buying earth station equipment deserves comment. The refuctance of
affiliates to purchase the systems approved by the networks is holding up progress in
satellite use; therefore, we think that the **big guns in New York®* should reconsider
their policies in order to break any potential deadlock.

It appears that offers of free earth stations from Rxo and a commitment of just
$7000 to procure the Mutual dish have justifiably caused most affiliates to hold off
the decision to buy the more expensive network-approved equipment. As a result,
the heavy investment in satellite transmission by the networks will not mean much if
there is no one on the affilinte receiving end.

Meanwhile, at the ultimate receiving end, consumers are being lured into buying
their own dishes for pBS pickup. pus offers new opportunities for broadcasters, but
there is a problem to be resolved among the half-dozen or so DBS suppliers over a
common transmission standard. The rce no doubt will stick to its marketplice policy
on this issue; however, there is danger that consumers will balk at the jdea of having
to acquire a different descrambler/converter for each satellite service., Clearly a
single unit capable of handling all DBs services would be in order. If the Fcc does not
take a stand, then it may be up to on industry group like the EIA to work out a
standard.

At the heart of the sateltite situation is the need for station management to appreci-
ate the many ramifications of dealing with the birds. The options are many and the
stakes are high. This is the time that engineering and station management must work
together,

For example, both need to analyze the options and develop a long-range plan.
Getting the lowest-price receiving system that works today may not work in the fu-
ture when the number of satellites grows and the possibility for interference in-
creases. Anotherkey issue is the need for reliability and redundancy. MovingintoTv
transmission, the three major networks have put reliability and backup high on their
priority lists, and so should the broadcast stations. Finally, there is indeed aneed to
plan for very heavy use of satellite signals in the future. With this heavy use comes
the need for keeping the plant-simple in order to ease maintenance. A patchwork,
quick and dirty approach will not do.
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Coming soon to a market near you . . .

INVASION OF THE SATELLITES

They came from outer space and spread across the country into the
smallest communities. Soon no broadeaster could deny their
overwhelming power.

By James A. Lippke, Editor Emeritus and Robert Rivlin, Editor

trend towards cable
audio (see news fea-
ture in this issue).

More and more of it,
however, is intended for
the commercial broadcast-
er. Ontheradio side, thereare
the syndication services of-
fered by Bonneville, RKo, ABC;
services such as weN, which of-
fer thelr standard broadcasis as
material for syndication; and so
forth. Mutual, ner, AP and vuri, of
course, have been on satellites for
years. And on the 1v side, local or region-
al networks are being joined more and
more frequently by full-scale networlk distrl-
bution systems.

Just as an example of how busy broadcast-
ers are with satellites, consider the case of Don
Larsen, director of engineering at Rapid City, sp's
kota—an Nec Tv affiliate and a ces radio affiliate.
Using an Antenna Technology Corp. Simulsat b sys-
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tern which Iooks at two satellite feeds at once, Larsenreg-
ularly receives programming from six different satellites.
Radio comes in from Mutual on Westar IV, NBc and RKO
on Westar III (received on Harris and a Micredyne 1100
receivers, with a Scientific-Atlanta Das system on the way
for the cps digital signal); plus Tv programming on Westar
V and Satcom 3 and 4 and a prime feed from Noe on
Comstar 3 (received with three s-a 7500s). All this in ad-
dition to the url news feed.

As Bruce Hough, vp and oM of Bonneville Satellite,
puts it, *“I think the fact that over 150 markets can now be
reached with programming delivered by satellite demon-
strates a strong endorsement by broadcasters of the flexi-
bility and benefits which satellite transmission provides.
We are about to the point where the universe of earth sta-
tions, originally installed experimentally, has become in-
dispensabie.”’

And, within the next few months, the birds will become
even more crowded, as the major networks switch from
landlines to the new digital audio service on Satcom IR,
CBS Radio is making a total switch to satellites for pro-
gram distribution. According to a letter distributed to its
affiliates in May, landline delivery or programming to the
northern tier of the United States **will be cancelled as of
11:52 () Friday, Sept. 30. Effective Saturday, October
1, the CBS Radio Networks will be fed only by satellite to
that part of the country.’’ Affiliates are advised to move
immediately to purchase the $10,000 Scicntific-Atlanta
digital audio earth station systems. ABc began the digital

audio service in December last year and over 40 stations

have made the conversion to date.

Rumblings are reported, however, among all three net-
work affiliate groups, which are balking at having to
spend their own money to install the s-A systems. A report
is that only one in five affiliates has ordered, and that in-
terest has slowed to a trickle. Perhaps offers of free earth
stations from rxo orthe commitment of only $7000 to pur-
chase the Mutual dish system have convinced some affili-

ollywood, CA harbors the west coast satellite facll-

| ilies of Metromedia Inc. As part of the extensive ar-

ray of equipment, three Harris earth slations are located

just outside the main building. The iwo 8 mdishes in the

foreground are uplink unils with responsibilities for ca-

ble news and syndicated pregramming distribution,
while the 6.1 m dish in the rear Is a receive-only.

Master control for all salellite functions is executed
from the Harrls computer, All three steerable dishes and
the entire earth station shelter are controlled from the
keyboard. Maintenance and power functions can also
be atlended to from this operator position.

The earth slation shelter contains four 3 kW Klystron
HPAs (high power amps from Varian) with raceivers and
exciters to the left. An intrlcate RF swilching network Is
located atop the Klystrons. The system was designed
and Installed by Harris Corp.

e
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ates that it might be more worthwhile to switch than fight.
1t is also possible affiliates are waiting for another mani-
facturer besides s-a to begin manufacturing digital audio
receivers, hoping for a lower cost.

Not only are the radio networks about to convert over,
but all three television networks can be expected shottly to
Degin program distribution o their affiliates via
satellite—after both ABc and cus begin 24-hour-a-day sat-
cllite feeds of news, sports, and other programming from
Europe to the U.S. through Comsat’s Intelsat.

According to Dave White at cps, vp Administration,
Production Facilities and Engincering, the network will
begin Phase 1 of its satellite conversion program by
sending signals to nine southwestern affiliates stretching
from Wichita Falls to Los Angeles. “‘Phone companies
just cun’t keep up with broadeust demands these days,™
observes White. *‘What with independent stations doing
their own programming and local and regional sports and
increased news operations, they're already overbooked.
So we have to expand someplace.”’

Although the satellite system supplier had not been
picked as of this report, White wrote the specs to which
the system must adhere, The main downlink antennas will
be seven meters, but an auxiliary dish—{ive to six
meters—will be required in case of solar transients or a
malfunction; the cost to the affiliate will be $100,000 to
$150,000, Nine-meter uplinks will be located at all 0&Os
except St. Louis and Philadelphia,

Julie Barnathan at ABc also plans to have satellite distri-
bution to affiliates in the Western time zone by the second
quarter of 1984. A supplier was to have been picked by
now (rumors have pointed to Andrew Corp.), but again
the decision had not been announced at press thne. Spees
for the ABc system are for a 9 m steerable antenna as the
main dish, plus a 4.5 m antenna as a backup.

It will be NBc, however, that will get the jump on the
other two by beginning satellite distribution to 24 affili-
ates on January 2, 1984, with expansion to a full satellite
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system by the following September. Although nec hasn’t
yet officially announced whose hardware it will use, the
distribution plan will be handled by Comsat under a
10-year contract (worth several hundred million dollars).
Until 1985, the service will operate over the Ku-band Sat-
ellite Business Systems bird, and will then convert over to
Americom satelliles.

Perhaps more importantly, Nac has apparently decided
that its two-year testing program of the Ku band lor satel-
lite transmission is acceptable (both ABc and cBs have ap-
parently locked in on’the C band). Ku offers the
advantages of requiring less power, although critics point
to potential interference problems that can be caused by
rain, even though solar transients can be expected to inter-
fere with satellite transmissions at Icast twice a year even
on the C band, As nBc's Mike Sherlock pointed out in an
exclusive interview last January, however, the occasional
interference that might be caused in a heavy rainfall area
(the problem arises at the downlink, not the uplink) is ces-
tainly no worse than the occasional cutages found with
current landline use, and the advantages—among them
the ability to locate the dish almost anywhere, without
fear of terrestrial spectrum interference—far outweigh
the disadvantages.

Ku band advantages

The 12 GHz Ku band has become the broadcast satellite
of choice for the *80s, cspecially since every C bund slot at
four-degree spacing is filled for the next 10 years. Virtual-
ly every major satellite system now being planned is either
entirely Ku band or incorporates both Ku- and C-band
capabilities. Microdyne, for instance, has just received a
$300,000 contract from VideoStar to install 50 earth sta-

tions for Hewlett-Packard that will accommodate H-p’s’

teleconferencing needs on the Ku band. Ford Aerospace
Satellite Services Corp. plans a 1987 launch of a three-
satellite systenr, each containing 54 transponders, with 23
on the C band and 30 on the Ku band. These are medium-
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power Ku signals, rca has filed to launch a high-powered
Ku satellite in 1985.

And the field may become even more crowded il smMaTv,
operators heed the advice of Americom’s former presi-
dent Andrew Inglis and switch over to 40 W Ku band
transponders as being the most economical and logical
way (o go (see discussion on smary later in this special re-
port).

The 12 GHz Ku band was established by the 1979 ware
conference in Geneva, which allocated the 11.2 to 12.7
GHz C band for fixed satellite services demanded by tele-
phone, cable, data transmission, teleconferencing, and
similar operations, and the 12.2 to 12,7 GHz Ku band for
broadcast satellite services such as pes. The distiriction
may be moot, since the Foe has indicated it may allow the
two bands to be combined and used for either service. And
the Fcc must still resolve where to reallocate current mi-
crowave users of the Ku band, which include public safety
radio operators. But in the meantime, broadcast use of Ku
continucs to grow.

C band is still very much alive. One of its chief propo-
nents is até&T, whose Satellite Television Service,
operating out of a central receive/transmit site in Hawley,
ra over the Telestar 3 satellite, boasts impressive signal
characteristics. Video s/N in clear air is better than 56 dB
(54 dB in rain); audio s/N is 63 dB with 0.2 percent har-
monic distortion at 18 dBm. Assuming that the Fcc per-
mits C-band operation for the networks in the luture, this
will almost certainly be the way aBc and css will go.

NBC, of course, is following the rca corporate line on Ku
band, since RCA Astro itself has been committed to the
Ku band since the 1978 launch of the Canadian Anik-B
communications satellite. Anik currently offers coverage
in the 6/4 GHz band shaped to match the ocutline of Canada
as seen from geosynchronous orbit, and four 14/12 GHz
spot beams. It would not be unreasonable to suppose that
the future of NBC’s plans might revolve around the same
concept,
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DBS opportunitics

NBC's interest in Ku for its network transmissions may
be tied into an even larger use of satellites—direct-to-
home pBs service. It is in this area that broadcasters can
expect immediate expansion, because enormous revenue
potentials exist. For as many broadcasters as are now in-
volved with various aspects ol cable distribution—con-
tributing to cable news services, distributing their
programming for cable service syndication, and so forth,
even more may find themselves with new opportunities
through Dns.

Much of the recent flurry of excitement over pss has
been caused by a provision in the Fcc approval of somé
nine pns plans last year which mandated that construction
orders be placed by the end of this year. To date, only the
Comsat project described below has complied, but the rest
are expected shortly. Still to be resolved is whether it is
possible to get all the pus applicants together so that trans-
missions will be on a common standard, offering the
viewer a choice of 20 to 30 channels of scrvice with two or
three from each bas service. This is an area in which the
rcc is being urged to take a stand, but in which the com-

A trial of the Alcoa-NEC DBS
system.
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Applicants for DBS Satellite Service
Hama Parent Company #Soteliiles #Channels  Primary Business Remarks
GBS CBS, Inc. 4 (2 Spare) 3 Broadcast Nelwork HDTV/ Programmer
4 DBSC Satellita Sysiams 3 (1 Spare) ] Consultant Comman Carrier
: Enginooring, Inc.
lj Focus Focus Broadcasting 1 (Wostorn Urion) 1 Subscription TV Loase Channel
Company
A Graphlc Seanning Graphic Scanning Corp. 2 (1 Sparo) 4 Radie Common Carrior Programmer
& Satollite Telovislon Carp. Comsal 4 (2 Sparo) 3 Satolille Servico Pragrammer
L RCA American RCA 4 (2 Sparo) b glné:lt:r)unlcs, Broadcasting  Common Carrlor
United States Salalllie Hubbard Broadeasiing 2 {1 Sparo) 3 Broadeasling Statians Programmer
W Droadeasting
Western Union Wesiorn Union 4 {2 Spara) Gommon Carrior Common Carrior
A Video Salsllite System Viden Satsllite S8ystems 2 (1 Spara) 2 Newly Formad Garrler for Bominion 3!
Sat. A Relatad
Cempany
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mission will undoubtedly follow the marketplace policy,
as it did with issues like aM stereo and teletext.

All the plans have in common the use of Ku-band satel-
lites with 200 W transmitters aimed at dishes some 24 to
30 inches in diameter (typical cable service on the C band,
for instance, transmits with only 5 W of power and there-
fore requires much larger receiving antennas). All plan to
offer multichannel service, which would presumably in-
clude both free channels and premium channels of news,
sports, and entertainmeni—especially movie—program-
ming, together with stereo audio. All will operate off net-
works of satellites that cover the entire country, with one
or more as backups. And all will presumably charge con-

sumers between $500 and $650 for the rooftop antennas,

plus additional monthly fees on either a pay-per-view or
flat monthly charge basis. It is also possible, given the
technology, to transmit data along with the picture and
sound, to provide teletext/videotex-like information.
Another possibility is the use of DBs to provide HDTV ser-
vice directly to the viewer's home, or to reglonalized,
wide-screen *‘movie’” theaters. Both pas and HpTV are be-
ing actively researched in Europe in experiments which
American broadcasters are eyeing with more than casual
interest. (The Montreux TV Symposium this year had ina-
jor demonstrations of both pes and HpTv, and BM/E will
carry a full report in the September issue.) From the local
broadcaster's point of view, pes not only offers a viable
alternative to the competition which cable provides, but
also suggests innumerable programming possibilities in

which the station could participate in a direct-to-home sat- .,

ellite network of its own,

The rea Astro/Comsat plan will launch four satellites tn
1986 which will blanket the country with Ku-band cover-
age, each satellite serving roughly one time zone, though
capable of being reoriented toward another. Initially three
200 W pas channels will be carried on two satellites being
built under a $100 million contract for Satellite Television
Corp., a wholly owned subsidiary of Comsat, and will
carry a diverse selection of popular entertainment, sports,
education, culture, and public affairs programming to the
castern and central time zones. The service will operate
from a massive $800,000 new facility being built in Las
Vegas, equipped with $250,000 in hardware.

Even before service begins on the high-powered (200
W) delivery systems to bus receivers in 1985-86, how-
ever, several short-term projects are likely to introduce
American viewers to ‘‘medium-power’’ pBs broad-
casting, probably by the end of this year.

One of the most aggressive in this area has been United
Satellite Television, which will jump on the bandwagon
by using transponders on Telecast Canada’s Anik-C2—a
satellite which normally covers Canada but which has
been approved for use by GTL Satellite Corp, to serve the
American market by both the Canadians and the Fcc. The
service, which had originally been projected to begin this
September, has now been postponed to early next year,
and will then convert to GTE's own GSTAR bird when it is
launched in April 1984, The 15 W ustv signal will be
transmitted to earth stations four feet in diameter to
achieve theoretically the same Taso grade as the high-
power systems coming later. It will be done with the use
of the larger antenna and General Instrument’s improved
downconverter for lower noise and threshold extension

- S ———— rid

MI;:rodyne’s horn antenna at WTTG in WashlIngton, DC.

techniques. Four channels of service are planned—
movies, sports and news and information, plus a pay-per-
view premium channel billed through the subscriber’s

* telephone. The antenna and receiver are projected to cost

around $550, billed to subscribers at $15/month, with an
additional $15/month paid for the programming.

Interest in Ku-band DBs service has also come recently
from publisher Rupert Murdoch. A company which he is
financing, Inter-American Satellite Television, has
agreed to lease five Ku-band transponders on the Satellite
Business Systems sps-3 bird. Some idea of the worth of
this market might be indicated [rom the more thun $75
mitlion expected to be spent in the long-term lease (six
years), and the $23 million Murdoch is reported to have
invested in setting up the iAsT operation. Also invelved in
this project will probably be AlcowNie, which manulac-
tures the rooftop DBs receivers in the 1.2 to 1.8 meter (24-
to 30-inch diameter) size range, possibly marketed
nationwide by an organization such as Sears, Tests with
20 W signals using a 1.2 m experimental dish were said to
yield good-quality results. At the International Associa-
tion of Satellite Users Conference-in Orlando in April,
Sony demonstrated pes with sterco sound.

SMATV developments

Satellites are, of course, primarily a means of distribu-
tion, and the chief advantages of pss will be to deliver
high-quality signals into areas of the country where it is
not cconomically [easible to lay down a cable v systen.
Subscribers in these areas will still not have access to the
multiple channels of a typical cable system, and thus DBs
becomes more like a nationwide Lerv distribution system
than it does.a full-fledged broadcast service. Many in rural
areas have already bought larger earth station systems-—
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costing from $1200 to $2000-—in order to grab whatever
is available on the satellites, including pay-Tv services
such as B0, Home Box has recently decided to scramble
its satellite signals to avoid piracy, now that some 10,000
consumers are said to own their own TVROS.

The legal way to do it is for the individual TvRO operator
to become part of the 12,000-unit Tvio industry connected
with caTv service. This is the idea behind Omega Satel-
lite’s plan to rent eight-foot Tvros in Indiana for $39.95a
month, plus a $200 installation charge. The eight-foot
dishes would enable the reception of 24 channcls. Ten
thousand units have been ordered and Omega was to have
commenced installation May 2.

This type of service for rural areas is the equivalent of
one of the hottest new areas of satellite development for
broadeasters—sMATV (satellite master antenna service)—
which is coming to cities across the country. By placing a
single TVRO on a rooftop, subscribers in a large apartment
building or condo can all enjoy the benefits of satellite-
delivered programming without each having to install an
antenna and receiver, SMATV adds up to smart practices for
the broadcasters, for whom it can be a way of participating
directly in the home delivery market without necessarily
buying a cable system or even competing with cable fran-
chises already awarded.

One such operation recently initiated by Early Bird Sat-
ellite Services allows residents of condos in the Fairfax
County, va arca to receive a [0-channel service including
both uBo and Cinemax, plus cNN, EseN, C-Span, MTV,

Nickleodeon, the Health Network, and the Weather

Channel for $23.95 a month. A basic five-channel service
is available for $11.95. The installation fee is $19.95.

According to areport onsMATV market opportunities re-
cently prepared by International Resource Development,
Inc, of Norwalk, ct, the principal problem with SMATY to-
day is that both HeO and Showtime are reluctant to deal
with sMATV systerns even in areas where cable has little
chance to penetrate. This means that even though a sMATV
operator may have an apartment building receiving ser-
vices such as espN, Nickelodeon, usa, CNN, and so on, its
subscribers still can’t get a premium movie service be-
cause the premium services do not like working with such
small numbets.

To counteract this, the National Satellite Cable Associ-
ation was recently formed Lo represent the collective voice
of the SMATV operators, perhaps in an attempt to negotiate
a group contract with Heo and/or Showtime. Another ac-
tivity will be to defend the rights to sMaTV against the in-
trusion of cable and the laying of cable in areas already
served by sMATv. An example of what cooperation can
achieve is that the group has already lcased one
transponder and is distributing the seN signal plus other
programming designed lor smatv to its participating
members.

Radlo involvemant

Not to be forgotten in a discussion of satellites in broad-
casting is the increasing role which they arc playing in the
radio market.

Satellite distribution of radio programs is certainly not a
new technology and major distribution systems are famil-
iar to all. National Public Radio’s satellite distribution
network was established over five years ago. Mutual’s
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Part of the Mutual Radio satelllte complex. More than half its
660 terminal system has full-time stereo multicasting.

service was launched in early 1980. ar and um distribu-
tion via satellite lras been around nearly as long. Last year,
the three major networks, ABc, cBs, and NBc, decided to
switch to satellite distribution and all three selected the
new digital audio service developed by RCA Americom.
rko picked this system too. Programmers ready to capital-
ize on satellite distribution have sprung up all over. Satel-
lite Music Network made a name for itself almost
instantly and within one year had over 100 stations carry-
ing its music syndication program, ‘This last year, regional
state networks using lower-cost narrowband channels
have popped up in several states.

Despite this impressive growth, many radio broadeast-
ers believe satellite disteibution is in its infancy. Certainly
not many radio broadcasters are able to uplink today—
one capability that is certainly coming. In the future, radio
broadcasters will be able to exchange programs with al-
most anyone—other broadcasters in the state, or any-
where in the nation for that matter. The challenge is to
take advantage of satellite distribution as a practical, via-
ble way of expanding business. A broadcaster should not
need to invest in three or four different earth receiving sta-
tions, as now seems the case, to receive and uplink the
programs that are in orbit.

Perhaps some day distribution will gain some sem-
blance of order, with specific satellites and their
transponders being known as radio satellites, others as v
satellites, and still others as cable satellites, thus
minimizing the problem of multiple reception and trans-
mission. Until that happens, four or five satellites will be
used, and therein is the dilemma. If a radio broadcaster
makes a big investment in a satellite earth reccive sta-
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tion, how does he know the system will be adequate for
tomorrow’s service?

Going to satellites wasn’t a hard decision to make untit
recently. Mutual gave away earth station receiving equip-
ment initially (it now claims 650 earth stations in its sys-
tem, with 200 more planned), and ap and upr offered
terms cheaper than leasing Tandlines. But last year whea
ABC, CBS, and NBc told their affiliates that they would have
to lay out $15,000 to $20,000 to get their network pro-
gram in the future, quite a few broadcasters began to think
about what they should do. First and foremost was the
question, **Do I need the network?”" **Will 1 make more
money with it, or without it?** **Should I switch affilia-
tion to use the less expensive analog service?”’

One station that has been thinking about alternatives
and the future is wiun (am), Racine, wi, owned by Sentry
Broadcasting. WRIN is fortunate that its cE Rees Roberts
has looked at the future and is not backing away from it.
wRIN has been a upt satellite subscriber for some time and
it is also an asc alfiiate and thus began tuking the digital
satellite feed from ABc last December. Rather than in-
stalling two separate systems, Roberts turned to the ATC
Simulsat which had been originally developed for televi-
sion. atc responded to Roberts' inquirics and caine out
with a three-meter version. wriN got the first production
model in May. Equipped with two LnAs, one for the UPI
feed and another for the aBc feed, separate cables run to
two receivers, the Model 7300, which Raberts bought

from s-A, and the Harris receiver purchased for the vpr
feed. (With a crystal change, Roberts could alternately
pick up some other ABC program or the CBS, NBC, OF RKO
feed.}

One rather than two antennas is a plus in Roberts' mind,
but he’s not satisfied and he views a generic receiver as
another need—a receiver that could pull in any signal,
analog or digital, wideband or narrowband, and process it
accordingly. Some of the features of a generic receiver
would be automatic volume compensation, automatic dy-
namic range control, various decompanders to bring dif-
ferent standards, and noise reduction cireuits. Since (here
is now a variety of ways being used to send audio—scpc
and Wold’s sstc for instance—the generic receiver should
not be Timited in this regard. Roberts says several manu-
{acturers are thinking in this dircetion, and he mentions
Arunta Engincering of Phoenix and Automated Tech-
niques of Tulsa as having possible solutions. OF course
Roberts wants to be able to uplink too. ATcreports they ex-
peet (o be able to offer uplink capabilities on their
Simulsat antennas (both radio and Tv) before year’s end.

One thing is clear from all the recent interest and activi-
ty in the satellite field: The birds are not just for cable Tv
and the telephone companies any more. Forthe broadeast-
er today, satellites are a viable alternative as a
means of signal distribution. For the broadcaster three
years from now, satellites may well be the only reasonable
choice. BM/E

The Standard-Setting Telephone Interface

(Modestly

It's no secret, Studer has become the acknowledged leader
in high quality telephone interfacing equipment. The Studer
Telephone Hybrid — already selected by hundreds of U.S.
broadcasters, including alf three major networks — has been
praised for its straightforward design, long-term reliability, and
consistently outstanding performance.

Al the heart of the Studer Telephone Hybyrid is an aulo-
balancing hybrid circuit which automalically matches phone
line impedance while isolaling send and reccive signals lor
maximum sidetone atlenuation. A built-in limiter prevents sud-
den overloads, and bandpass filters shape the voicé signals
for optimum clarity and system protection. The new updaled
Studer Hybrid includes additional noise suppression circuilry

Improved)

{o eliminate unwanted noise and crosstalk while stili preserving
true 2-way hybrid operation.

Now the Studer Telephone Hybrlid is also available as part
of a complele Telephone System. Designed to operate inde-
pendent of the studio console, the seli-contained Telephone
System includes a microphone input plus a palm-sized remote
module (on. a 30' cable) with VU meter for line level, head-
phone oulput, and level controls for microphone, headphone,
and {elephone receive,

The time-lested Studer interfaces. Improved {or even bet-
ter performance. Expanded for more flexible operation. And
built to set the quality standard for years to come. Call your
Studer representative today for complete details.

s v
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PRECISION FROM SWITAZLRLAND

1425 Eim Hill Piker, Nashville, TN 37210 (615) 254-5651 + Los Angeles (213) 780-4234 - New York (212) 265-4462 « Dallas (214) 760-8647

" Circle 128 on Roader Service Card
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Diversity of Satellite

Hardware and Services at

1983 NAB

Staff Report .

ver two dozen exhibits,
either on the exhibit floor
or in the parking lot out-
side, were at this year's
NaB Convention—advis-
ing broadcasters on how
io take advantage of
programs now, or soon to
be, in the equatorial orbit.

There was something
for both radio and 1v broadcasters. Among the
highlights were new network control systems {all
designed to win the favor of national network
programmers such as aBc, cBs, and NBc), several
new antennas, and new radio receivers capable
of narrowband reception.

Controllers

The Earth Station Controller, s-A 7600, designed to
monitor and control video earth stations on a single crr
screen from alur, was a Key clement in Scientific-
Atlanta’s setup for broadcasters. With a pair of voice-
grade phone lines, and a remote option, the controller can
be almost anywhere in relation to the earth stations.
Designed to be compatible with the 8840 Series of
antenna controllers, operation is controlled by following

menu-driven displays. The s-a 7600 can be programmed
in the field for almost any station configuration, including
a wide variety of combinations of antennas, receivers, and
uplink equipment. A single 7600 can control stations with
up to eight antennas. The processor is a pec LSI-11
minicomputer. A floppy disk holds the software.

Although the highlight of the Harris exhibit was its
new 6.1 m delta gain antenna, to be described later,
Hayris, too, had a flexible satellite earth station controller,
the 9125/9165. The 9165 goes further than any other
controller, says Harris, It will automatically moenitor
everything it has been instructed to watch.

The 9125/9165 can handle day-to-day dish movements
and TVRO or uplink control functions automatically. The
system simply alerts aperators at the studio that an event
hits oreurred and been tken care of} il not, it sets ofl an
alarm. The 9165 remote-control unit allows the control
and tuning of up to eight receivers, four exciters, and four
Hpas. Twenty-five entries for azimuth, elevation,
polarization, and so on can be preset and activated
autamatically.

Andrew Corp. used the 1983 NaB to unveil its new
carth station system controller, the ESC-200. It offers the
conttrol leatures of the s-a unit, the control and automatics
of the Harris system, and even more in terms of capacity.
The ESC-200 can be programmed for lully automatic
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operation of 40 antenna positions and 200 events.
Individual station addressability and computer interlace
capability allows remote control operation and multiple-
station networking. The unit also features *ail-safe™
design, says Andrew, controlling antenna szimuth,
clevation, polarization, ground communications equip-
ment, on-line system status, and alarm panel status,

Although s-a, Harris, and Andrew were the big three at
NAB in terms of systems, there were other controllers
shown. Pinzone Communications had a line of
receivers that were adapted for a special network
computer interface. This systemean be programmed to do
much of the control needed in network control.

And CAT Systems showed its remote-control system
configured to handle earth receive station switching
matters. The 5250 in use at WCCO-TV cONtrols tWO HPAS,
three LNAS, Iwo exciters, two receivers, lour switchers,
and more.

Grumman unveiled what it calls a fault-tolerant earth
station controller for an entire network. Using ““triple
redundant’’ hardware and software reliability features
developed for Nasa and the military, the system detects
transmission error to the bit level, natifies the operator,
corrects itself, and makes the appropriate switch connec-
tions. Network routing is possible, us is continuous status
monitoring and control of the network.

Antennas and other video developments

The big news in antennas was the Harris 6.1 m delta
gain unit, which it calls a breakthrongh. Although
smaller in size, its performance is equal to or better than
that of 7 m dishes. Its special shape and unique
subreflector improves both efficiency and overall
sidelobe performance. Essentially, the delta gain has
taken some of the advantages of the horn, the prime focus
antenna, the Cassegrainian, the Gregorian, and the dual
offset-led antennas, climinated their disadvantages, and
melded their advantages into one. The improved sidclobe
performance makes it possible to meet two- and three-
degree satellite orbital spacings recently affirmed by the
recas the U.S. proposal at this year's Region 11 Adminis-
trative Regional Council mecting to increase the number
of satellites available in the Western hemisphere.

Andrew’s new 9.3 m dish stresses high gain and high
efficiency, especially for broadcasters. Through comput-
er optimization of the Gregorian dual-reflector design,
gain at 4 GHz is rated at 50.7 dBi and it has closely
controlled patterns. Efficiency is rated at 7 7.2 percent {at
4 GHz measured at the orthocoupler output flange). Pat-
terns comply with two-degree satellite spacing. The all-
aluminum stressed skin reflector and back structure
ensures consistent performance over the full temperature
range of -40 to 125 degrees F. It has an elevation-over-
azimuth mount that can be coupled to Andrew’s new
ESC-200 controller [or rapid repositioning. Yet another
new antenna from Andrew was a 3 m receive-only unit de-
scribed as “‘offering superb high performance at an al-
fordable price.”

Comtech Data Corp. showed a new 7.3 m antenna as
a high-performance type. Featuring i dual-axis mount,
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Transportable dishes from Plnzone.

the full satellite arc can be covered from any location in
the U.S. The antenna can be aimed at different satellites
rapidiy, using optional hiph-speed drive systems (1.5 de-
grees per second). Also optional is a new EC7 micro-
processor control system that is capable of storing up to 40
satellite positions.

Scientific-Atlanta’s featured antenna was the Model
8010C, a 7 m dish described as & second-generation an-
tenna offering elevation-over-azimuth geometry. Using
either a manual or a high-speed (120 degree/minute) mo-
torized actuittor, a [ 10-degree are can be seanned quickly.
Coverage of 180 degrees is possible by repositioning the
azimuth lever arm. This control permits steering with 2
minimum of space, allowing the antenna to be mounted
near existing structures. Midband gain of this dual reflec-
tor Cassegrain type is given as 47.7 dBi (receive).

The Series 7500 video receiver, designed to exceed the
performance specs of RS-250B/NTC-7, is easy toconirol.
The frequency (using a phase-locked frequency synthe-
sizer) can be entered via 2 keyboard, as can the
transponder number. Any one of six channel settings can
be preprogrammed. Threshold extension demodulation
cuts in when the input c/N falls below 11-12dB. There is
provision lor three audio subeurriers.

One of the more unusual antennas set up in the parking
lot was the Antenna Technology Corp. Simulsat multi-
beam antenna. Although introduced last year, and an in-
stant hit with cable operators wishing to tune in mare than
one satellite without repositioning (you can see all domes-
tic satellites simultaneously from 75 degrees west to 135
degrees west), this unit is now getting serious attention
from broadcasters. New Simulsats include a 7 m unit for
v broadeasters and a 3 m Simulsat for radio. Can you get
away with an antenna that does not need to be steered, es-
pecially if you are not uplinking? ATC says you can, since
Simulsat is able to accommodate up to 20 feeds and hasa
capture angle of 60 degrees, with unilorn gain across the
band.

The antenna can handle two-degree satellite separd-
tions. Although 7x12 m in size, Simulsat 7 can survive

125 mph winds. The design is something of a cross be-
tween a parabolic antenna and a spheroid. With the price
of the Simulsat 7 being only $45,000, the advantages o 1
lixed satellite are obvious. The Simulsat 3 for radio is
priced at $8,500, and the Simulsat 5 for cable is listed at
$19,500.
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Hero Communications’ Super Tennas are aluminum mesh
transportables whish come in five sizes, from three ta 7.56
meotors.

The equipment setup at ATc included Modulation Asso-
ciates receivers and satellite subcarrier transmission sys-
tems. The SSTS-S-AT is o solid-state video receiver with
a front panel switch that brings in either a fixed designated
satellite or any transponder through tuning. This is the
system used by Wold for audio. Another product was the
R-Sut single-channel-per-carrier (scre) satellite receiver
optimized for state and regional radio networks. Other MA
products included downconverters and a new cconomy
S-AT receiver.

Microdyne is a source of antennas in (he 10-foot,
12-foot, five-meter, and seven-meter sizes. Although it
was not exhibited, certainly another unique antenna is the
conical horn manufactured by its subsidiary, Antennas for
Communications, Since horns are highly selective, they
can be used in areas saturated with terrestrial microwave
signals. Such a horn is used by at least one Tv station in the
Washington, pcenvirons. New at the NAB Show wasaSm
fiberglass-type antenma produced in cight picees which
can be shipped by common carrier. Also by Microdyne
was its new multiple feed satellite systemn, which enables
simultaneous reception of up to five satellites on the same

/ antenna. The company made news at NaT by announcing a

contract with VideoStar to produce two mobile Ku-band
uplinks and 30 fully redundant Ku downlinks.
Although not unique, since similar antennas are availa-
bie in small sizes, but nonctheless differcat, were the
aluminum mesh antennas exhibited by Here Communi-
cations Inc. which are lightweight and transportable. The
Super Tennas arc available in 3 m, 3.8 m, S m, 6 m, und
7.56 m sizes. Aluminum prelabricated trussed ribs pive
the anteona stability and the units are desipued lor wind
load up to 125 mph. The 7.56 m unit has a gain of 48.4
dB, beamwidth of 0.07 degrees, and the {irst side lobe ex-
ceeds Fcc requirements at 32-25 log 0. The companyalso
manufactures video receivers, the nic/com line, available
in a1 low-cost version, o professional version, and another

The Harris 6.1-metet delta gain antenna, with its new shape,
offers Improved sidelobe performance for use in two- or
three-degree satellite spacing.
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formultiple receiver applications, A new scecreceiver for
radio was aiso shown,

Among the other Tv antennas on display was a 5 m hy-
draulically steerable system from Anix(er Communmica-
tions. Using a zero-offset polar mount, a hydraulically
actuated single-action control positions the dish with no
changes to mount members. Manipulation of latitude an-
gle, declination and true notth is very simple. Made of 24
stamped petals, two men can contruct the system.

Pinzone showed some fiberglass 3.7 m antennas
mounted on small trailer beds made by Miralite, How-
ever, & wide range of other TVRO equipment was also
shown by Pinzone. Among the gear was Pinzone's own
8250 satellite receiver, designed to pull in any trans-
ponder format automatically. This recciver has a dual LNA
input and threshold extension to 7 dB under full video
modulation conditions. Audio subcarrier selection is au-
tomatic. Dexcell LNAs were featured.

A receiver-retransmitter or ‘‘broadcasting earth sta-
tion” was shown by LGT in the Thomson-csrF booth. The
receiver includes an LNA (rated at 100 degrees K) and a
broad frequency range of 2 to 12 GHz. The transmitter
was a multichannel unit (up to six channels) with power
outputs of from 1 W to 1 KW VHF or UHF. Anticipating such
usage in various parts of the globe, Thomson-csr showed
typical o/T system ratings ranging from 20 to 30.5 dB
using antennas ranging in size from 3.5 to 11 meters,

Radio systoms

As the sole source of digital audio earth station
receiving systems specified as the standard by four radio
networks, ABC, CBS, NBC, and RKO, s-A’s DAT-32 digital
audio terminal got a lot of attention, especially from those
affiliates who haven’t yet placed their order. The
DAT-32, of course, offers more than audio (either 15 kHz
or 7.5 kHz channels); it has a voice cue channel! at 32 kbit/
second and data channels at 32 kbit/second. Receiving a
single biphase shift keying (spsk) carrier modulated by
time division multiplex (Tpm) digital data, the unit
demodulates and demultiplexes the data into audio or
data. Actually the system digitally compands the 15-bit
word to 11 to reduce transponder bandwidth but as a result
of a parity bit (making the total word length 12) and error
concealment encoding, the bit error rate could degrade to
105 before any errors could be perceptible.

The DAT-32 system includes a Series 9000 2.8 m para-
bolic antenna, a 120-degree LNA, cable and the BPSK re-
ceiver (Model 7300) and a Model 7325 digital processing
unit. This will bring in any combination of up to seven
program, voice cue and data chinnels,

While all other earth station receiving equipment must
be classified as analog, there was a lot. Microdyne an-
nounced that it has contracted with the Georgia Radio
News Service to deliver 103 10-foot scrc terminals to

vatious Georgia stations. Part ol this puckage includes a
new scec receiver, the 1100PCDR(3), described as a
flexible, technically advanced demodulator. A front panel
switch permits the reception of three carrier formats: NPR,
Mutual, and narrowband news/sports programs such as
those to be provided by the News Service. Step tuning
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permits fast precise selection of scrc radio channels.

Comtech Data announced that it has signed to construct
84 stations for the Arkansas Radio Network, including an
uplink at the Flagship station—«KARN in Little Rock. This
system uses Comtech’s lalest proprietary audio proc-
essing system and narrowband scec technology which
permits more efficient use of the spectrum. Comitech's ba-
sic approach is to use different plug-in modules in its RCV
360 receiver (which handles scre, mcpe, and data). A re-
cent improvement permits the antenna-mounted down-
converter to be remotely controlled for selection of any
one of six crystal-controlled satellite channels (previously
only three could be controlled). At the NAu Show,
Comtech showed its Series 300 satellite earth terminal
complete and discussed its Series 900 narrowband uplink
terminal which uses a 5 m dish.

Sclentific-Atlanta demonstrated the capabllitles of Its earth
statlon monlitor and controller, with remote option.

At least two exhibitors at NAB promoted TVRO terminals
for consumers of the forthcoming pBs services: NEc and
Oki. Both showed 12 GHz systems tiat could be used for
direct home reception, cable reception, or rebroadcast.
Both use outdoor and indoor units, The outdoor portion is
a small dish, one meter in diameter, and a low-noise con-
verter. The indoor unit consists of a receiver that sits next
to, or on top of, a Tv set.

Oki listed specs for its Series 810 system. Antenna gain
40,5 dBi; LNA noise figure of 3.5 dB and a high image re-
jection ratio of 45 dB; receiver noise figure of 15 dB maxi-
mum; and a threshold level of 7 dB c/n. Such specs equal
orexceed those set by Comsat’s Satellite Television Corp.

Common carriers

AT&T had a large exhibit devoted to satellite transmis-
sion techniques now and in the future, such as a sidelobe
cancellation system, digital transmission via lightwaves
(fiber optics), and satellite audio services. The virtues of
AT&T’s new Telstar 3 C-band satellite, which will replace
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Comstar service beginning in 1983, were touted. The sat-
ellite service meets RS-250B performance objectives,
AT&T says. AT&T also promoted its transportable TV earth
station lor hire,

In addition, ar&r also showed its digital audio service,
which while not compatible with the RCA pas, can [ind
use by broadcasters for back-haul service or other private
transmissions. It is available on a 24-hour basis. Two
channel segments can be transmitted simultancously,
such as two separate audio signals or stereo, Both chan-
nels are 15 kHz in bandwidth. Specs issued by ATé&T show
the service to use a sumpling frequency of 32 kHz, 15 bits/
sample.

RCA Americom, whose Digital Audio Transmission
Service, using pcym time division multiplexing, is in oper-
ation now, and was busy playing tapes of various musical
selections to show how great digitally transmitted audio
can sound. As described earlier, there is a choice of 15
kHz or 7.5 kHz bands plus a 32 kbits/second channel for
hard copy or voice cueing. For the RCA system, one satel-
lite transponder can carry 20 15 kHz channels.

During NaB week RCA Americom Jaunched Satcom
IR, which became operational just last month. The satel-
lite will have two transponders dedicated to the digital au-
dio service used by the four networks, and a number of
video transponders available on a preemptable basis at 2
low tariff. Ku-band satellites that RCA Americom will
launch in the future were also exhibited. At 40 watts per
transponder, these should offer adequate margin for rain,
says RCA.

Service companigs

Largest of the service companies at NAB was Wold
Communications/Entertainment, subsidiary of Robert
Wold Inc. Wold refers to itself as an *‘electronic expedit-
er'’ in distributing Tv and radio programs, It currently has
10 transpoenders on three satellites—Woestar 1V, Westar
V, and Comstar D-3-—and holds an option for two more
on Westar V. It also leases capacity for radio transmission
on Westar I1I and is part of the e transponder earth station
network,

Most Nai emphasis was on its newest service, the Satel-
lite Subcarrier Transmission System (ssTs), which matries
two technologies: scec for uplinks, and subcarrier di-
plexing for downlinks. Wold reports 39 major cities could
be linked by the ssts network.

Making n big impression at NAB was VideoStar, particu-
larly because of its commitment to use the Ku band. As
mentioned, VideoStar announced at NAB the purchase of
two mobile Ku uplinks and more than 10 downlinks this
summer from Microdyne. At the same time, VideoStar
announced that it has contracted with Satellite Business
Systems (sBs) for the lease of Ku transponder time for its
new ““VideoStar Express’' service.

Systems for hire in the NAB parking lot included those
by Intervideo Network Inc. and Tele-Link Communica-
tions. Actually, Intervideo was so proud of its video earth
station package that it decided to offer them for sale—
either as a trailorized mobile unit or as a permanent instal-
lation. The whole system, including a4 mor 5 mdish, fits
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on a 19-foot trailer bed. With the antenna collapsed, the
travel height is 10.5 feet. Weight is 3740 pounds. Set up,
the dish will operate in winds of 60 mph. Sale price,
including the trailer, is below $16,000.

Tele-Link was showing the Dalsat-42 transportable
earth station for Tv, which draws its name from the length
of the trailer, 42 feet. Included, in addition to the 4.5 m
dish, is a 20-foot enclosed shelter. As an uplink, the units
included Hpas and a transmitter modulator. The antenna is
a proprictary unit built by Dalsat.

Services

uri used the NAB Show to promote its latest service,
CustomCast. A microprocessor at the customer’s station
can be programmed to receive only those clements ol'the
upi program that a broadcaster wants. The copy selected is
printed out on a high-speed (1200 words/minute) silent
printer made by Siemens.

Ap announced a new satellite-delivered show at NAD, the
four-hour weekend Ed Busch talk show, which com-
menced the end of April. Carried on a separate channel
from AP network news, it can be received simultaneously
with the news. Broadeasters do not need 1o buy an carth
station, since the program comes into the broadcaster’s
community on Ap-owned receive stations.

Comsearch Inc. used the NAB Show to announce a new
frequency protection service which provides a constant
surveillance of all microwave activity on behalf of users in
the area of C-band and Ku-band common catriers, STL/TSL
microwave links, and cable television head ends.

Spectrum Planning Inc. stressed its competence in
making coordination studies for earth recciving stations,
as did also Compucon, BM/E
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FACILITIES DESIGN AND ENGINEERING

PART9

THE SATE _LITE CONNECTION: BUILDING A
RECEIVE-ONLY EARTH TERMINAL

BY WAYNE L.HETRICH

The satellite carth terminal is on the way to
becoming a nearly universal adjunct of
broadcasting. Most common will be the
receive-only terminal, a comparatively inex-
pensive entry to the era of program distribu-
tion by satellite.

Although simple in main function, the
receive-only terminal has many basic charac-
teristics and requirements that are well
outside the presatellite experience of the
broadcast engineer. In this ninth part of
BMIE’s series on facilities design and engi-
neering, one of the main architects of satellite
net technology tells what is required in equip-
ment and design to bring in, with top quality,
the signals from those relay stations 22,000
miles in space. — Ed.

THE RECOMMENDATIONS [N THIS ARTICLE arc intended as
guidelines for the broadcast engineering executive who
must plan a receive-only radio or television earth termi-
nal. Whether he will design the terminal himself or turn
the design in whole or in part overto a *‘turn-key"’ suppli-
er or an engineering consuliunt, he must have a good un-
derstanding of the requirements for each main part of the
system. He must know why the system is designed the
way it is, and what he should expect from each part of it.

No two satellite earth terminals are exactly the same.
Although common equipment is used, different antenna
pointing angles, different locations with respect to the sat-
ellite, different radio frequency interference conditions
and difierent relations between the antenna site aod (he
studio make each earth station unique.

The recommendations divide into three main sections:
getting an approved and frequency-coordinated site;

Wayne L. Hetrich is seniorengincer, rescarch and devel-
opment, National Public Radio, Washington, DC. He has
been the principal technical architect of the NPR radio sat-
ellite net. In [980 he was given a Major Armstrong Award
for technical excellence in FM broadcasting, in recogni-
tion of his work on the NPR satcilite system.

choosing and installing equipment for each part of the sys-
temy; applying lor the FCC license. The three parts ol the
job may in practice be chronologically intermingled, but
they are logically separate.

FINDING A GOOD SITE

Start with a list of ‘‘best site’’ criteria. Here are the
most important:

« The most convenient site should be *‘colocated,’” that
is, the cable run to the studio will be 600 meters (19068
feet) or less. Allow for cable footage in manholes, up
walls, and for potential control room moves,

* The cable run should be confined to the station’s own
contiguous property.

* The site should be reachable by trucks bringing concrete
for the foundation, and for delivery of the antenna itself.

* There should be negligible interference from the terres-
trial facilities of common carriers operating in the 4
GHz band. This part of the evaluation is covered in de-
tail in the next section.

» The ground terminal antenna should have an unrestrict-
ed view of the satellite orbital are the station wants to
reach now, or may want in the [uture,

» The site should be secured from vandalism and tamp-
ering, and protected from falling ice from nearby towers
or buildings.

= The ground terminal installation should conform to lo-

cal zoning and environmental ordinances and the site

should be free of restrictions which would prohibit con-
struction of a ferminal,

The use of the site should be within control of the station

for at least five years (10 is preferable), and allow con-

struction to proceed without an inordinate amount ol

site preparation.

Future building or other constraction plans should not

create an obstruction to the satellite *‘look-angle” with-

in the foreseeable future.

If the earth terminal cannot be located within 600

meters of the studio, the terminal is said to be **noncolio-

cated.”” Except for the first two points above, a

noncollocated site must meet the criteria already listed,

plus these:

* You should be able to get suitable cable path rights Jor
the entrance cable link. An alternative to the long cable
run is the use of a telco interconnect, but it should be
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used only in extremely difficult situations.

» There should be access to the praposed site, or it can be
provided by the station,

* There should be power at the proposed site, or it can be
provided by the station,

CAN INTERFERENCE BE MANAGED?

If the legal and access aspects of the site look favorable,
your first big hurdle in rating the performance of the site is
the **frequency coordination,”” the detailed examination
of patential radio-lrequency interference to the 4 Gz
downlink signal from the satellite. As explained in more
detail below, the frequency coordination check can also
be expanded to give you a useful preliminary rating of the
overall system sensitivity you will need.

The process begins with your choosing a site and one or
two alternates. Then buy a U.S. Geological Survey
(USGS) 7% minute quadrangle map of the area in which
the proposed sites, and your studio, are located. On the
map, mark all the locations clearly—thc proposed sites
and the studio. This map will be the main location instru-
ment of the frequency coordination company you engage
to supply you with a detailed report on mterference condi-
tions. It will be a good iden to have two copies ol the map,
s0 you can keep one for the information you’ll need later
in your license application.

ROOFTOP ANTENNAS

You may be thinking of putting the earth station anten-
na on the roof of a building. This will involve additional
steps: determining if the building is strong enough to hold
the antenna, even under strong wind load conditions;
reinforcing the building if ncessary; designing and buiid-
ing an interface structure between the frame of the build-
ing and the antenna base; hoisting the antenna base and the
antenna itselfy and installing both on the roof.

Rooftop antennas are not generally recommended. The
additional cost averages $10,000, but can run as high as
$30,000. Moreover, being up on a roof tends to expose
the antenna to mare radio frequency interference {RFI)
than is normally experienced on the ground. On (he
ground, trees, land contours, and buildings provide RFI
shielding. Sometimes, if a ground site is susceptible to
RFI, just moving the antenna a short distance will correct
the problem; this is rarely passible on a rooftop.

If you choosc a rooftop as your prime site, choose at
least two alternate on-the-ground sites in case the RF1 lev-
el at the rooftop makes that location unuseabie. Leases for
sites have ferms of at least 10 yeurs are recommended,

puter programs [or using this information.

Send them your marked-up USGS 7% minute quadran-
gle. They will do a computer cull for your location, which
will identify all potential interfering stations within a radi-
us of several hundred kilometers. Examination of the cull
by experts will give you your first indication of how your
site looks in terms of radio frequency interference. Some
stations get a clean bill of health right away; they can then
go immediately into frcquency coordination,

This means that the coordinator will address all micro-
wave users in the area telling them that your station is
seeking coordination, and asking for any objections. If
there are none within 35 days, the firm prepares a full re-
port on the interference situation, a copy of which must be
forwarded to the FCC along with your application for a
license (this is covered in detail below).

If the culi reveals high RFI, an RFI density plot of the
area may show close-by locations that are better off (han
the chosen one. A number of satellite equipment makers

"‘w.w
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with options for renewal. There is a risk in a shorter lease 5’}

site,

FREQUENCY COORDINATION

The professional frequency coordination firm, if com-
petent and experienced, can get you through this difficult
part of the process in an authoritative way. The firm is
likely to have a computerized database covering all
sources in the area of microwave interference, and com-
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NPR dish at KOTZ ln Kotzebue,
AK has nearly zero elevation
angle to point to satelllte, far
south.
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LT

have transportable earth stations that can be broughtinto | .
test conditions at various sites. This can be expensive, so -

be sure to check costs before you order it. i
For more precision, actual measurement of RFI levels
can be made with van-carried RF measuring cquipment.

This can confirm what the computer cull only predicts. It -
can also evaluate alternate sites exactly for comparative

interference levels.

When the source of interference is precisely known, the ©
site may be moved to get a building, a fence, a clump of *
trees, a wall, or o hill as a bagrier to the RF. Or the antenna |
can be put in an excavation (see photo). Another recourse |

is a horn antenna (see photo), which has much better side- -

lobe performance than a parabolic dish.

Belore actually starting work (sce below) you should be o

sure that all legal and zoning regulations will be satisfied, & .

and all local permits obtained. You should also have all . &

rights of way you may need for the cable run. Photographs =
of the site will be useful, one with a person pointing notth,
and others showing the view to south, east and west. An- |

other should point toward the satellite arc, and one toward o &

the studio building to show the cable route.

OVERALL SYSTEM REQUIREMENTS

The frequency coordination process, and the test recep- -
tion at the site, if you use it, are valuable in the determina-

tion of overall system requirements, as noted in the

foregoing, The main [aetors will be the angle of elevation
of the antenna necessary to reach the wanted satellite, the -
strength of the satellite signal at the site, and the RFI *

found to be present.
The report should make it clear whether you need a very

high performance dish, or can use something of lesser '

quality. A very low antenna elevation angle, below 30 dc-
grees, which means that the satellite is far around the arc
from the station’s location, will generally belong to the
most difficult site, needing the highest system perform-
ance. In the following sections each of the main functional
units in the system will be discussed, and then the charac-
teristics will be put together into a system **figure of mer-
it which indicates in u practical way how to get what you
need. !

ANTENNAS

There are two main characteristics: the gain and the
noise figure, Both are primarily functions of antenna di-
ameter and the first amplifier in the system, called the
“LNA." Gain figures for the imost used receive antennas
are as [ollows:

3.00 meter diameter—39.5 dB
3.66 meter diameter—41 dB
5.00 meter diameter—44 dB

7.00 meter diameter—46.7 dB
10.00 meter dinmeter—>50 dB3

The antenna noise temperature, which will be supplied
by the antenna maker, tells you how much sky noise the
antenna will pick up, in relation to signal, at various an-
gles of elevation. The larger antennas have lower noise
figures at any given elevation angle than smaller anten-

A
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Showing one way to reduce
interference from terrestrial
slgnals, antenna at WEKU,
Richmond, KY was Installed in

pit.

nas. The net effect is that if your angle of elevation is very
Iow, you are likely to need a large antenna to reach the
system performance level you need.

When we turn to the main electronics units, it is impor-
tant to note that the characteristics listed are not **ideals™
but are the real working performance levels that are cssen-
tial to satisfactory handling of a satellite signal. The main
electronics seetions of a receive-only terminal ave the low-
noise amplifier (LNA), the downconverter, and the
demodulator/expander for audio services or the video re-
ceiver (which may include the downconverter) for televi-
sion.

LOW-NOISE AMPLIFIER

The LNA, mounted right at the output of the antenna,
typically supplics 50 to 52 dB ol gain at the carvier in the 4
GHz range. A main characteristic of choice is the noise
temperature figure. As the formula at the end of this sec-
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tion shows, the LNA noise figure is a main factor in the
system perlormance,

The figure is ordinarily expressed in degrees Kelvin,
relerred to as the “*noise temperature.'” Typical noise lig-
ures for LNAs now available range from about 95 degrees
to about 145 degrees. Cost is generally in inverse propor-
tion to the noise figure, everything else being equal.,

Other specifications of a satisfactory LNA define a rig-
orous quality standard, but one that is necessary (o proper
handling of a satellite signal. The most important are:
Gain variation versus frequency: With reference to the
highest gain at any frequency, that at any other frequency
to be no more than [dB lower.

Gain slope: Not to exceed = 0.1 dB inany 10 MHz seg-
ment of the band.

Gain linearity with input; Within = 0.5 dB for any in-
put signal from — 110 dBm to —55 dBm.

Overdrive: The amplifier to withstand, without damage,
an input of 0 dBm at any frequency in the 4 GHz band.
Intermodulation: Third-order products at least 50 dB be-
low any two inband equal signals at —5 dBm, spaced 5
MHz apart.

DOWNCONVERTER

This has two lunctions: using bandpass [ilters o select
the particular 40 MHz signal segment carrying the pro-
gram wanted; converting the 4 GHz carrier down to an
intermediate frequency (IF) eround 70 MHz. The down-
converter is also mounted on the antenna, no more than a
few feet from the LNA. The most important specifications
are:
Return loss: At least 23 dB over the band 3.7 t04.2 GHz.
Nominal gain: 22 dB.
Minimum input; -85 dBm.
Gain versus frequency: = 12 MHz of center channel,

Some locations need a horn
antenna llke this at KCND,
Bismark, ND, far superior to
an open dish in Interference
rejection.

not more than 1 dB peak-to-peak; == 18 MHz of center,
not more than 3 dB peak-to-puak; at = 58.5 Mz ol cen-
ter, at least 60 dB down.

Gain slope: Not more than 0.1 dB per 500 KHz, over
=+ 12 MHz of center frequency.

Noise figures: 13 dB typical, 15 dB maximum, 10dB de-
sign goal.

Image attenuation: At least 70 dB.

Frequency stability: Better than five parts in 10°in thirty
days.

Intermodulation: Third-order distortion at least 50 di3
below each of equal carriers at the RF input with a power
sum equal to —30 dBm.

DEMODULATOR-EXFANDER

The demodulator recovers the audio baseband signal
from the 70 MHz IF, and the expander reverses the com-
pression applied at the transmitter in the noise reduction
system. Virtually all satellite systems for audio transimis-
sion will use some form of noise reduction, so an expand-
er will be a usual part of the downlink electronics.
Important characteristics are:

C/KT ratio: 67 dB nominul,

Deviation: Up to 75 KHz peak.

Modulation bandwidth: 50 Hz to 15 KHz for audio; DC
to 10 MHz for video.

Energy dispersal: Up to 40 KHz peak energy dispersal
modulation on the carriers, with a sinusoidal waveform at
3.75 Hz, =0.075 Hz.

Audio response: +0.5to — 1.0 dB, 50 Hz 10 15 KHz.
Insertion gain: Adjustable 0 10 20,25 JdB.

Noise with compandor improvement: With carricr at
— 65 dBm and C/KT at least 67 dB, ratio of peak test tone
plus noise to noise at the expander output is at least 70 dB.
Cross talk: Cross talk in output of “‘quict”” demodulator
is at least 85 dB below the peak modulation tone in an ad-
jacent channel.

The demodulator needs special protection against mi-
crowave interference on 60 and 80 MHz, where signals
may be far stronger than the design signal input to the unit.
These interfering signals are picked up by the feed cable
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s = for digital signals and a digital-to-analog converter.
FAC”—ITIES However, as o unit in the system, the digital

_;f : 1 ‘DESIGN AND downconverter/receiver must produce results parallel to
1
LW

those of the analog units. In either case the performance
E N G l N E E R I N G level can be summed up in the most used figure of merit,
G/T, arrived at in the following equation:

or input wiring. The frequency assignment plan for the

system assures that no satellite IF carrier will be closer G
tlimZM]-lzto the main interfering frequencies. The filter- T GA = 10og (Tc T Tum 24 TSky)
ing in the demodufator unit must be adequate to keep the
interfering signals below a troublesome level. ' where:
An important adjunct of the demodulator-cxpander or G = antenna gain
video receiver is a circuit allowing the incoming carricr TA = 14K
level to be read on a remote meter. The meter circuit o ;
should be adjustable so that a one-volt reuding can cover I = LNA noise lemperature
any 20 dB of the input signal range. Such a meter can be T,, = Sky noise temperature

used at the antenna-pointing controls to optimize the an-

tenna pointing direction. Representative figures of merit or G/T with the best

equipment available today range {rom about 13 dB to

THE DIGITAL. DIFFERENCE about 30 dB. Forarough idea of how this applies in practi-

The foregoing applies in an overall sense toreceive sys-  cal cases, consider a broadcaster in the eastern part of
tems for either analog or digital transmission. The same ~ Maine who wants to reach a satellite in the western part of
equipment can be used [or both, at least through the anten- the orbital are, He will almost surcly need the top past of

na and LNA. Theoretically, the downconverter toocould  the G/T range, especially if he wants high-grade service.
handle either analog or digital signals, but the equipment ~ Or he may not be able to get good service from a westend
makers for digital receive equipment have so farchosento  satellite at all.
sell only complete downconverter-demodulator sub- The broadcaster in Utah, say, is far better off. He may
systems, designed to work together. be nearly under the satellite he wants, and will not need a
Obviously the major differences will come in the  low antenna angle in any case. Good service will be far
demodulator (receiver) section. For digital transmission  less expensive for him than for the broadcaster in the
this unit must include a demodulator specially designed  northeast corner of the U.S.

1
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CONSTRUCTION

With your system completely planned, with frequency
coordination complete and access (o the site ussured, you
cun build the station—3CC approval is not needed 1o st
construction.

Upon receipt of your order foran antenn, the manulac-
turer will send you a drawing of the antenna footing and &
set of bolts. With these you can build, or have built, the
foundation for the antenna. Construction is simple and the
orientation of the foundation is usually not critical. When
the footing is built and the concrete has had time to cure,
notily the manulacturer that you ure ready for delivery of
the antenna.

If you are planning on using an underground cable from
the antenna to the studio, it's a good idea to have the
trench dug  the same time that the excavation is made for
the antenna foundation. Lay the conduit (PVC pipe}in the
trench before the concrete is poured for the foundation.

A nylon rope or pull wire should be placed in the con-
duit when the conduit is laid. Then put the signal and con-
trol cables into the conduit after the concrete has been
poured for the antenna foundation.

Three drawings helpful at this point are:

+ A plot plan for the earth station itself showing the anten-
na base, AC outlet, cable runs, lence, cquipment shelter

if used, and nearby roads, waikways, buildings, and
trees.

+ A cable route diagram accurately showing where the ca-
ble from the antenna to the studio will go, including
enough detai! so that there will be no question in the
builder’s mind as to what is wanted.

« One or more drawings of the building and studio, again
showing precisely where the cable is vouted, If the an-
tenna clevation angle is less than 30 degrees for the de-
sired satellite, the swfaee of your antenni footing
should be a minimum of 12 inches above grade.

In designing the antenna site, it’s a good iden to include
an ac outlet with a 20-amp circuit breaker. The coax cable
which will go from the site to the studio will be 50 or 75
ohm impedance. Any good-quality low-loss cable is suit-
able. PVC conduit is recommended with an inside diame-
ter of three or four inches. Use large radius elbows for
casc of pulling the cable. A two- or three-pair cable is also
desirable for receiver AGC monitor, audio monitor, and
intercom uses.

For lightning protection, we strongly recommend that
you get an eight-foot commercial TV ground rod, drive it
into the ground close to the footing, and conneel it by
heavy copper cable to any geod contact point on the
mount.

LICENSING

With your final frequency coordination report in hand,
with the terminal design made and construction under
way, it is time to get your license application in to the
IFCC.

(o Mae

MODULAR iy
AUDIO SERIES .
- P g N

MAP 2100 Plug In = e

Power Supply (Optonal} s —% da.. .
For EUBQOCARD (100 x 180 mm) Series Audio
Plug-in cards. This frame accommoadates a new
line of Audio Products for the Broadcaster.

Sample Listing:

*2100 Power Supply, 2 Amps

*4p24 Distribution Ampl.

*4046 Line/Mix Ampl.

*406% Monitor Module

*q062 VU Meler Module

*And
Mote

MODULAR " s

AUDIO PRODUCTS

S0 Dlirwile Drive B Arporet Intornational Plaza
Bohnimo, New Yark 11716 8 S§16 56567 9630
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SONY FORMALLY
INTRODUCES
THE ECM 50 PBW.

Covering the Emmys? The Grammys? ‘The Oscas? Or
merely having a little téte-a-téte with the President of
the United States in front of 40 million people? You'll find the
world’s most preferred broadcast mic is now even more
suited for the oceasion. Because the legendary Sony ECM 50
lavalicre mic now comes in an clegant, black satin linish.

Ask your Sony dealer about the ECM 50. It's what all
the best-dressed newscasters willbe SO Y-
wearing this year. Trofessiomd Ao

Sony Comuunivativne Products Compny., Suny Brive, Park Ridge, New Jepey Q7050 © [U55
Suny Corp. of America, Seny is 3 registered islemask of the Sony Curp.
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In 1979 the FCC dropped the requirement that a
receive-only satellite earth terminal be licensed, making it
optional with the station. Nevertheless, we urge you to li-
cense your carth terminal beeanse that’s the best wiry to
assure yourself continuing interference-frec use of the
downlink.

Look at it this way. Suppose you decide to save some
money by not lcensing your carth terminal. Having built
your terminal and having made proper h.g,al arrangements
with program vendors you start receiving some great
programming. A month later an independent communica-
tions company puts up a microwave transmitter a few
blocks from your earth station and swamps you with radio
frequency intereference. And there's nothing you can do
about it. The cost to move your earth station to a new loca-
tion could exceed the cost of licensing many times over,
not to mention the loss of programming in the interim,

The frequency interference protection, which is as-
sured by your license, is important not only for your own
use of the earth station, but also for any secondary uses to
which you may put your fucility.

Moreover, since some forms of tampering, vandalism,
and theft to a licensed facility are federal offenses, you
can call in the FBI if any of these things happen to your

Licensing your earth station involves some expense and
the eflort of preparing and submitting your liceuse appli-
cation. Much of the expense involves the frequency clear-
ance required by the FCC; but you have to do that anyway.

The FCC recently cased the rules for new receive-only
earth terminals. Under the new regulations you do not
have to:

« have a construction permit approved by the FCC before
you build your terminal;

» prove to the FCC that you have the right to the site foran

carth station;

submit an environmental impact statement; and

submit a linancial showing, a balance sheet, or FCC

Form 430 with your license application.

On the other hand, you anst:

» comply with state and local building codes;

+ go through the licensing procedure to obtain frequency

protection;

obtain rights (o any program puor to using it; and

» notify the FAA if your antenna is more than 20 feet high
and is close to an airport.

Unless you have an engineering consultant or contract-
or thoreughly faumiliar with the FCC procedures, you may
want to get from the FCC the *‘Receive-Only Licensing
Information Package,”’ sent you free if you call
202-632-5930. This tells exactly how to do it. Ordinarily
it takes from 60 to 90 days for the FCC to act on the appli-
cation. When you get your license, and have completed a
terminal carefully planned along the lines suggested here,
you will know that you will have high quality access to

e

curth station. satellite programming for a long time to come. BM/E
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‘| The revolut:onary T Audzo two track recorder by Nagra features a totally isolated iréhsport system with ‘"N\' ety 1
'l twin capstans and servo-controlled motors with interhead tape tension sensors, as well as the kind of - S y.

| performance you'd expect from Nagra, Available with Time Code and features you won't fmd on any other ™
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machine. For more details about this extraordinary recorder,
write to Nagra Magnetic Recorders, Inc., 18 West '
‘ . 44th Street, Roam 715, New York, N,Y. 10036 (212) 840-0888.
: <% ~1147'N. Vine'St., Hollywood, Ca. 20038 (213) 469-6381" -
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