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You bet, and they're only available from RMS

Another  f i rs t  for  the RMS CATV DlVls loN-
the new RMS six-way directional tap could be your answer
to a number of important system design problems.

This new, tota ly  unique "UNlTAPrM" product  is  avai lable
in 8-1 /2,  14,  17,  20,  24,  27,  30,  34,  37,and 40 db values.  The
CA-3506 bot tom plate is  in terchangeable wi th the CA-3508
e igh t -way  "UN lTAPrM " .
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Rounding out  the RMS 2,4,  and 8-way "UN|TAPrtut"  l ine,
this new product development offers the CATV industry
the most comprehensive l ine of directional taps and they're
avai lable now, for  immediate del ivery.
For additional information on this new product write or
cal l  co l lect .
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KYLE D. MOORE, President of CATA, Inc.

Here Comes The Blue Sky Again!
When is a victory in court a loss? That's the 64 million dollar

question these days as the industry grapples with the aftershock of
the 8th Appeals Court Circuit decision late in February that ,,the
FCG had exceeded its iudsdiction" in requiring cable systems to
orovide access chan nels.

Normally anytime the FCC has its wrists slapped by a court and is
told 'Hey. . .you can't write or enforce rules like that' there is a loud
cheer from the cable crowd. We've been saying for years that the
Commission over stepped its very limited authority in the cable area
by requiring us to do lots of things that we don't think they should
be mandating. And access channels, those special channels which
systems have been required to provide for local education, govern-
ment, and so on have always been a thorn in the side of cable
people who have difficulties swallowing government intervention
into our private business activities.

But this may be one of those instances where federal regulations
were better for us than a rash of poorly contrived local or state regu-
lations. Basically here is what is involved.

An fukansas middle-level illS0 tooh the FGG to coud because he
didn't feel the hmmision had any busines telling him that any
system he opented with more than 3,500 subscdben had to haye
an access channel. The same operator had been to court once
before on a similar subiect. In lg68 the FCC had decided that cable
systems (with over 3,500 subscribers) should be required to origi-
nate their own programs. The operator took this case to the 8th Cir-
cuit Court and got a decision that said the FCC had no right to re-
quire such origination. The Commission then in lg72 got the case to
the U.S. Supreme Court on an appeal and there the FCG won; it was
decided that indeed yes the FCC did have the right to require local
origination programming.

After the Supreme Court 0K'ed the FCC local origination require-
ment the FCC then eliminated the local origination rule (even
lhough they had the court's authority to require local origination)
and substituted for this a rule that took the cable company out of
the programming business. In substitution for this rule the FCC
established a requirement that systems provide four dedicated or"access" channels if the systems were located in the top-100 mar-
kets. This had the affect of making many new systems at least four
channels "Bigger' than necessary. This rule, it turned out, was
another mistahe so in 1976 the Commission modified it on their
own (this time without a court telling them they had to) and allowed
as how systems needed only to provide one "access channel". 0nly
in modifying the rule the Commission enlarged whom it affected.
Rather than requiring all systems inside the 35 mile zone of the top
100 markets to provide four access channels each, they decided to
require all sptems with 3,500 or mole subscdben to provide one
(composite) access channel.

It was this "every system with 3,500 subscribers 0r more" require-
ment which the Arkansas-based operator took back to the 8th Cir-
cuit Court. And he won. The Court said (amongst other things):"Doubtles increasing outlets and augmenting choices are laud.

able, praiseworthy and desireable actions. lt can be assumed that
no agency will act toward obiectiues perceiyed as eyil, but the
wodd has come to regret many actions talen in the name of at-
tractive euphemisms. . .lTe ale here concelned, howeyel, not with
the Commision's psyche but with its action. The question before
us is not the sincedty ol the Commision or the glodous nature of
ils obiectiyes. The sole question is whether compelling cable sys
tems to build and dedicate facilities to esentiallt ftee public use
was within the Commision's iurisdiction. . .(But) nothing in the
(1934 Communications) Act, or anywhere else, gives the Gommis-
sion unlimited ilght to say to a pdyate industry 'We believe we
have seen the future and you must construct it'."
These are harsh words for a court. Boiled down to their basic mes-

sage, they say 'enough big brotherism-government does not always
know best'. And we concur. We have held that belief for many years
and the 1972 initial FCC cable rules were 'big brother knows best'
rules from start to finish.

But there is a flip side to this coin. And that is the protection of
the industry (and its subscribers) from the industry itself. 0r from
the over-zealous and often poorly informed local franchising authorities.

There was a time in the industry when in the heat of a franchising
battle would-be operators were apt to promise anything.. .anything
at all. ..to get the franchise. lf the first would-be-operator into a
town promised l2 channels the next one promised 20. lf the second
promised 20, the third promised 30 with special channels set aside
for education and local government and the churches and the dog
catcher and his wife. Then the fourth guy came along and promised
36 channels with multiple local free-access channels plus color
studios and fulltime staffs and a $4.95 feel Whether we realized it
or not, the FCC's muddling around in the CAC process really pro
tected us from our over zealous bed fellows. Because if someone ob-
tained a franchise after promising a city more services than were
logical or reasonable or practical, the CAC was often denied. 0r held
up for ever and ever.

Now with the 8th circuitdecision the FCC's authority over not only
access channels but perhaps also over the CAC process is tossed into
a cocked hat. And there go the restraints ol that authority. tlo city
could have required you to provide more than a single access chan-
nel pdor to the court decision because to have required more than
one would have guaranteed that no CAC would have been issued.
And thus there would have been no system. Now without the 'one-

only-ceiling' of the FCC, a city can be manuevered into asktng for
four or forty access channels. lf the city doesn't do it on their own
you can be sure some zealous applicant will help them do it.



The franchising battles are stailing anew. They have in fact al-
ready begun. A small (6,000 population) north Texas community
that is a suburb to another larger city was in the process of consi-
dering a franchise applicant late in February. At the second reading
of the franchise (which was the last step before granting the
franchise to the applicant) a hand delivered letter asked the city to
hold off the grant until another new applicant could make a formal
presentat ion. To give the ci ty something to 'chew on' the hand
delivered letter proposed a tiered CATV system that would provide:

a) l2 channels of service for $5.50 per month,
b) 3l channels of service for $6.95 per month.
c) Three levels of selection of optional 'premium' television with

HBO at $6.95 per month, FANFARE at $8.75 per month or a
'Family Programming Movie Channel' at $3.95 per month.

The service proposed one 'composite' access channel (12) in the
2-13 spectrum plus (l) Composite Family channel, (2) Public Access
channel, (3) Municipal Access channel, (4) Educational Access
channel,  and, (5) A dedicated to a local JC'Access Channel ' .

This town of approximately 2,000 potential connections would
also receive, for the second-level $6.95 rate, the three network
signals, an indie, a speciality station (the last two must come in via
microwave), a program guide channel, sports and financial newswire
channel, national and international news channel, Madison Square
Garden Events channel (not optional-part of the 2-13 dial), an
automated 'Swap'N Shop' channel,  CBN channel,  PTL channel,  and
Spanish International Network channel (these three via satellite and
via two separate channel satellites or teminals at that!), a Texas
State Newswire channel, a color Radarscope channel, a time
and weather channel, a SleScan Video News Service channel, a
consumer shopping guide channel, captioned PBS programming for
the hearing impaired channel, color bars with talking books for the
bl ind channel and f inal ly a ' fu l l t ime' f inancial  newswire channel.
For $6.95 per month. For 2,000 potential homes.

And there is more. For the operator promised to provide "(al com-
plete studio facility, including three separate and distinct equip-
ment packages and mobile capability. Programs of local interest can
be yideotaped. . .for yiewing on the cable system. (And) a Com-
munity Video Advisory Board and Uideo Workshop will be established
to stimulate the use of these diverse (access) channels (wherein
the cable company) staff will coordinate the use of the production
facilities and teach in the lllorkshop. . .".

Per chance you suspect this application is backed by some new
entrant to the cable industry who has been reading too many blue
sky articles in the media, think again. This is one of the top (five)
MSO's talking. Someone who should know better. And just in case
you think this is an isolated example.. .think again here too. The
same firm has been popping up all over the map in recent weeks
with similar offerings. The name of the game appears to be
"plomise them whateyer it takes to get the flanchise" regardless of
how difficult the promises may be to deliver.

Shades of 1971 or 1967 or 1965 al l  over again!
So here we are wondering whether the 8th circuit decision was a

victory or a trap for the industry. Those system operators who believe
in fiscalresponsibility willbe hard pressed to match the promises of
those who are apparently back playing a much larger national game
of hyping their stock on Wall Street. For all of the slings and arrows
tossed at the FCC since the adoption of the 1972 rules little did
many of us realize that at least mme portions of those rules were
better for us than a totally unreshicted marketplace. For if nothing
else they forced us to protect ourselves from ourselves. Fearfully the
era of the walking wounded may be returning. This is a time for
quiet contemplation of who we are and what it is we want our
industry to look like in the coming years. Restraint, c0mm0n sense
and bottom line fiscal responsibility are signs of a mature industry.
lf we are to truly grow there can be no other way for us to conduct
ourselves.

CanCutlt!
.  .  .  or core i t ,  or cr imp i t ,  or str ip i t ,  or clean i t  or put i t  al l
together and we do i t  for a lot of people al l  over Europe, Asia
and the Western Hemisphere.

See our complete l ine of Cable Preparat ion Tools at the
NCTA Show, Booth 1112.

Got a special problem? Talk to us, we can help you.

l f  you can't  make the show, wri te for our complete-l ine brochure.

UTILITY TOOL CORPORATION
A Subsidiary of Ripley Company, lnc.
Cromwell, CT 06416 Phone: (203) 635-2200

SST.A
For most foam poly cables.

New insulated cor ing process.
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Why do 67% of all satellite
TYRO stations use

Microd5nre Television Receivers?

PERFORMANCE -  Industrv 's  f i rs t  Sate l l i te  TV
Receiver with an unsurpassed performance rec-
ord.  Sat is f  ied users (Microdyne's best  sa lesmen)
are amazed by the h igh qual i ty  v ideo provided
by such a low cost receiver.

Compet i t ive f ie ld evaluat ions have
shown that onlv two other receivers have ever
equal led the h igh per formance of  Microdyne's
1100 -FFC(1 )  Sa te l l i t e  TV  Rece i ve r .  Bo th  o f
these (one is  a Microdyne Model  1100-TVR)
are higher priced receivers. Other receivers,
regardless of  pr ice or  adver t ised c la ims,  could
not  equal  the per formance of  the 1 100-FFC(1 )
for  "pul l ing- in"  s ignals under marginal  recep-
t ion condi t ions.

SIMPLICITY -  Changing channels is  as s imple
as one, two three:

1.  Remove f ront  panel  channel- indicator
cover to expose crystal receptacle and
screwdr iver  s lot  contro l .

2 .  Plug in  crysta l  for  appropr iate channel .
3.  Adjust  the s ingle s lot  contro l  for  maxl -

mum signal  s t rength on f  ront  panel  s ig-
nal level meter.

Nontechnical personnel can perform these steps
in less than two minutes wi thout  specia l  tools  or
test  eouioment .

VERSATIL ITY  -  One  1100 -FFC(1 )  and  se -
lected p lug- in crysta ls  prov ides a l l  the backup
needed for  your  pr ior i ty  channels.  l t 's  EIA/

CCIR compat ib le and wi l l  readi ly  in ter face
with an existing TV earth station or a new sys-
tem scheduled for  insta l la t ion.

REL IAB IL ITY  -  The  1  100 -FFC(1 )  i s  a  na tu ra l
extension of  Microdyne's long exper ience and
specia l izat ion in  the design and development  of
h igh per formance,  h igh re l iab i l i ty  receivers de-
manded bv aerospace and sate l l i te  communica-
t ions users throughout  the wor ld.  This resul ts
in an MTBF re l iab i l i ty  f igure in  excess of
15,000 hours.

LOW COST -  Regardless of  your  appl icat ion -

a new insta l la t ion,  ext ra channels for  an ex is t ing
ins ta l l a t i on ,  o r  backup  fo r  p r i o r i t y  channe l s  -

Microdyne guarantees that  the 1 1 00-FFC(1 )
wi l l  g ive you the h ighest  qual i ty  p ic ture avai lable
on todav's market at the lowest cost.

l f  you ' re s t i l l  not  convinced.  g ive us a cal l
and we' l l  g ladly  back up our  c la ims wi th a
demonstration.

why not qo with
Microd5me,

Microdyne IIW Corporotion

P.O. Box 1527 -  621 Lofstrand Lane -  Rockvi l le ,  Maryland 20850

Te lephone  (301 )762 -8500  -TWX 710 -828 -0477  -  Cab le  M ICRODYNE Rockv i l l e ,  Ma ry l and  USA

Represented in Canada by:  Crowder Communicat ions,  Ltd.
4625 Lazelle Avenue - Terrace, B.C. V8G154

Telephone (604) 635-3990 - TELEX O47-8552-9

Modet  11OO-FFC(1)  Sate l l l te  Ear th  Termlna l  TV Rece lver

the Receiver Specialists

Visit us at NCTA Booth g22lg23
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po\\'er outagc and electricitv is restored,
u'atch out: the sudden surge of elec-
tricin' racing through a distribution
system can give line amplifiers a
scaring jol t .

But r.l'e protect our 6500's. Tian-
sicnt clippers are an integral part of

l$ tcmperatlrres',r,ith a 70% cfllcicncr'

r 
' 

I rating including all losses. There{

Scientific
Atlanta

Lightning is less frightenirg
with our amplifiers.

After a scvere storm causes a

our AC powcr sr,rpplies. The individual modules
arc protected b1' Siemens'gas diodes. And the DC
po\\,er suppll' has overvoltagc and overcurrent
protcction. All of which is why we roll with the
punch as if tl-re surge never happened.

Furthermore, to bring you the lowest cost

See Us At NCTA-Booth 504

Unitcd Statcs:3845 Pleasantc la le l load,  At lanta,  Ca.3O3. lO, Tclephonc, lO4 {4o 2OOO, T\ , IX 810-766 {o12,  Tclcx 05.1-2898
Canatfer :  6511 At lant ic  Dr ive,  Mississauga, Ontar io,  L5T 1C8, Canacla,  Telcphonc 11c' -b77-c.555,  

' fe lcx 
t l6 o83600

Ertropc:  1-7 Sunbury Cross Centrc,  Staincs I load Wcst,  Sunbury on Th;rnres,  Mickl lcscx T\ \ '16 Tl l l ] ,  Englancl ,
Ti lephonc Sunbury on Thamcs 8o751, Tclcx 896015

arc fer.'u'cr parts.
And fbr old s1'stems uho'd like to rebr"rild

rvith our amplifiers we've incorporarcd 30/60
volt capabilitl'. So 1'ou don'r havc ro replacc all
-',-our amplifiers all at once.

For complete information, call Bob Mauney
at (404) 449-2000. Or write us.

per mile, we've conqucrcd other s()Llrces
of trouble. Otrr 6500's limit damaee

caused b1' short circuits. The cntire
power suppll' la1'out has bcen rc-
designed to permit cool operating



It stands to reason that if you could
offer Multi-Pay (a choice of two or
more) services to each home passed,
you'd have a much better chance of
sell ing one or more of the services
for a substantial increase in penetra-
tion of homes passed.

lf you could do lt wlthout appreclably
Increaslng your costs... would you?
Ol course you would... bul can you?
Of course you can!

VITEK's New Mul t i -Channel  Traps
are the answer for both new and
existing systems. You already know
VITEK's Cable Traps ( the industry
standard) are the best for Pay TV
Security. They prevent theft of Pay
TV Service at the pole. . . .

Now. wi th VITEK's Mul t i -Channel
Traps, you have the recognized
advantage of having cable-traps on
the pole p lus the added advantage of
being able to offer Multi-Pay service.

Plan your  insta l la t ion wi th VITEK's
Mul t i -Channel  Traps and of fer  2 or
more levels of pay-service. lf you're
offering three levels of pay-service

or...
Howtosell
muchmofe
bVofrering
muchmone

without
apaying

muchmore!

VITEK

and you sell one of the three . . .
replace the "Multi" with a "Dual-

Channel Trap" and pass the selected
service only.lt you sell two out of

three, replace with a Single-Channel
Trap and pass the other two. lf you

can sell 'em all three, remove the
Trap and that's all there is to it.

You'll smile allthe way to the bank.

Typically, the cost of installing
VITEK Dual or Single Channel Traps

are written off in a few months
against income. And, remember. .  .

Al l  VITEK Cable Traps look l ike
regular drop cable, have superior
environmental  stabi l  i ty,  durabi l i ty

and are maintenance-f ree.

For addit ional information on Mult i -
Level Service, or an analysis of

costs for a system being planned,
or to upgrade a present system,

ca l l  o rwr i te :  Pau l  E l lman
VITEK Electronics, Inc.

200 Wood Avenue, Middlesex, N.J. 08846
Tel: (201 ) 469-9400



"N either Ro;in Nor Sno w, Nour S leet
Nor Ho;iI Sh a,ll Keep The US TC

SSAT /FLECT TVB.O Te,rrm;ina,lFrom
Nlc,king fts Appointed Routrds."

The U.S. Post Off ice's record for rel iabi l i ty is to be admired. But i t  can't hold a candle to the SAT/FLECT I
(al l  steel) or SAT/FLECT l l  (al l  aluminum)TVRO rel iabi l i ty record for outstanding six-meter performance
in al l  kinds of weather and in al l  type of environments.

There's another kind of rel iabi l i ty we are just as proud of. On t ime delivery and fast, eff icient instal lat ion.
From a recent instal lat ion at a 9,500 foot elevation in the Rockies in the dead of winter (and the middle of a
blizzard!) to the Gulf Coast of Texas, USTC is on t ime and on schedule with the most cost effective big-
20 foot SAT/FLECT terminal you select. We are as close as a telephone call or a 13 cent stamp from your
door. And that rel iable too.

Unlted Stotes Tower ond Fobrlcotlon Compony
P.O. Drower'S', Aflon, Ok. ttf33l

Get the reliable story today lrom Danny Weathers or
Tony Bickel at 9181257-4257. .

vfilEe



CAXADIAXS!
NO IMPORT PROBLEMS OR DELAYS

For high quality CATV products backed by reliable service, order from. . .
GOMM.PLEX ELECTROilICS LTD.

DISTRIBUTORS OF

TELEilG (Aquadusl o TRIPLE CROW]| ELECTROII|CS
KAY ELEMETRIC O SADELCO O MIGROWAUE FILTER O

PHASECOM O TOMGO. ARUIil SYSTEMS. UITEK
For Free Catalogue and Information

Call Your Comm-Plex Representative in Canada

Xontrcal Toronb Urncoutlr lhlihr
TeL (514) 341-7440 Tel: (416) 449-6263 Tel: (601) 137{122 lel: (9021 423'77 40
Teler 05{26795 Teler 06-966599 Teler 0&351878

comm-PLEH
ELECTFICINICS LIMITEtrI
An All Canadian Gompany



TWO BIG REASOIIS TO GAlt BEI:

The BE|-Marquee gives you the newest
and best look for your news, weather or mes-
sage channel.

I t  lets you decide the format, giving you
t h e  s o p h i s t i c a t i o n  a n d  i n d i v i d u a l i t y  y o u

desire.
With al l  i ts sophist icat ion and f lexi-

bi l i ty the Marquee gives you more for
your dol lar by using the latest LSI
technology and el iminating the cost
of pre-wired rack frames.

Call or write today.
BEI-MARQUEE:

The system that lets you decide.

f=T-E po BoxlooA

l=_L=! l,illLl iil'As 66061

rHE BEI ilARqaEE
LET N4E PERSONALIZE
lUY CHARACTER. ffiAIERATOR!

AND T?IE PRICE
wA, RIEHT!

SEE THE NEW NEWS INTERLEAF AT NCTA. BOOTH 232
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bringlng
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Pay Gable to
New Orlean$.
The bes t  Mov ies ,  Reg iona l  Spor ts ,  Concer ts ,  Rodeos,  Rac ing ,  e tc  a l l  de l tvered
to Vou vra Satel l i te.  lmproveS penetrat ion and retent lon!  See us at  the
New Orleans NCTA Show, Apr i l  30 thru MaV 3, booth 404

0
"Putting Pay Cable all together for the Southwest audience"

Ten Greenw ay Plaza, Houston, Texas 77046 Telephone: 713-960-8731





Preparing For The Show?

Very Broad Growth
Any effort to 'survey' the CATV industry's tech-

nology base as of late in the spring of 1978 must
come to a s ing le bot tom l ine conclus ion.  And
that is that the technology advances are by-in-
large somehow tied (even if  rather percariously)
to the run-away growth of TVRO (television receive
only) instal lat ions. Firm after f irm contacted by
CATJ reported products under development that
either relate directly to TVRO's (such as receivers
or antennas, etc.) or which have a market only
because of the rapid growth of TVRO's (products
such as video cassette switching systems, sophi'
sticated micro-processor based character gene'
rator display systems, and even passive devices
such as mult iple channel pay cable traps).

But the new technology does not stop with
such directly (and indirectly) related TVRO hard'
ware. Rather the growth in pay cable, and the
growth in new mult iple channel satel l i te delivered
signals is fostering companion growth in many
more tradit ional product areas as well.  Modu'
lators, microwave, 'old style' amplif ier modif i '
cation-kits and even new test equipment is coming
on l ine. New system construction is on the in'
crease (especia l ly  in  smal ler  markets  a l though
there are some healthy large markets also getting
underway) and virtual ly every supplier to the in'
dustry is either experiencing rapid sales increases
or anticipates such increases in the near f uture.

The industry has been in a slow down for several
years. After the bloom fel l  off the 1972 FGC rule
announcement and it  became apparent the rules
were not going to 'open up major new markets'
the sales curves of many industry leaders fel l
into a state of dis-array. Some well established
firms quit the CATV business and many more

HEREISWHATS NEW
IN GAWTEGHNOLOGY
FOR SPRING OF '78

pulled way back from active CATV marketing to
broaden their bases in other market areas. This
had the direct impact of curtai l ing new research
and development in the more tradit ional areas
such as off-the-air reception equipment. Firms
tied closely to off-air receiving gear felt  the pinch
more severely than those more closely al igned
with non-standard services; such as pay cable
and sophist icated technology. When sales began
to cl imb again, f irst the result of sl ightly relaxed
FCC rules for smaller, rural cable systems and
more recently because of the FCC's approval
of 'small earth terminals',  the R and D money
came back in those areas alone. l f  there is a 'mis-

sing piece'to the puzzle to be untangled here, i t
is in the off-air-reception area. Very few suppliers
report ing to CATJ on their own 'new technology'
mention products in the off-air reception area.

F

(J

The money, plainly, is in satel l i te reception
aids and at tachments.  Both the investment
money and the 'return on investment' cash has
'satel l i tes'stamped al l  over i t .

In our November 1977 issue CATJ reported on
the results of our '1977'78 industry marketing
study. For example, we projected that between
760 and 1080'owner/operator run CATV systems'
were planning TVRO faci l i t ies which they 'plan'

ned' to have instal led 'prior to January 1, 1979' '
The number, at the t ime, seemed rather high
(even for the growth of the industry at that t ime);
and we said so. The number st i l l  seems out of
reach, but with every passing month the rate of
growth indicates that the bottom port ion of that
window (760 instal lat ions) may well be 'attain'

able' before (say) mid 1979. By the t ime this
material is read there will be right at 300 operat-
ing TVRO faci l i t ies in the United States. By cross
checking with f irms such as Compucon and
SAFE, where TVRO would'be'applicants must go
belore they f i le with the FCC, i t  appears that
more than 1,000 CATV TVRO applications have
gone at least as far as the 'frequency coordi'
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WHERE TO FIND NEW {and exciting} TECHNOLOGY AT TH E NATIONAI

Company

AEL (American

SADELCO, lnc.

TERRACOM

Address

P.O. Box 552
ElectronicsLabs) Lansdale,Pa.19446

AVANTEK 3175 Bowers Ave.,
Santa Clara. Ca.95051

BROADBAND ENGIN. 1525 Cypress Drive
EERING, Inc. Jupiter, Fl.33458

COLLINS MICROWAVE 1200 North Atma Road
Richardson, Tx. 75081

COMM,SCOPECompany Rt.1, Box 199A
Catawba, N.C.28609

CRC ELECTRONICS MakahaTowers. Suite 1338
Waianae, ttawaii 9679e

FARINON ELECTRIC 1691 Bayport
San Carlos. Ca.94070

LRC ELECTRONICS 901 South Avenue
Horseheads, N.Y.14845

RIPLEY COMPANY 46 Nooks Hil l Road
(Util i ty Tool Div.) Gromwell. Ct.06416

RMS ELECTRONICS. Inc.50 Antin Place
Bronx, N.Y. 10462

299 Park Ave.
Weehawken, N.J.07087

9020 Balboa Ave.
San Diego, Qa.92123

VIDEO DATA SYSTEMS ,165 E.9@ South
Salt Lake City, Ut. 84111

.P*Jh New ProductslTechnology
Number

302 Switching voltage regulator P/S; M4XE push-pull l ine
extender (hybrid), low cost

2',4t215 SL.3O0 signal level meter with interfacing for spectrum
analysis, voltage measurements, chart recording

112 'Mod-Kits' for Kaiser KCMG, KCAG; Anaconda 2033T/2130t
Starline Twenty single-ended (SMM, SAM, SAS, SMM-S,
SAM-S); others

816/817 Modem MVR ( ) solid state, modutar design GARS band
microwave

606 Fiber optic communications cable

924 TD-'100 'Time Delay' videocassette automation equipment

8221823 FST 3001/3002 single channet and FV4F ESR tuneabte
TVRO receivers

8401847 ' lntegral part'design CATV system connectors

' l '1"12 Insulatedcor ingtoolsfor 'vo l tageact ivated 'coaxia lcables

005 Multiple new Unipower series passives for CATV distribution,
trunk and subscriber l ines

106 Latest version ol DL-100 digital FSM, other signal level and
and test equipment pieces

3071308 Expanded versatility TVRO receiving system equipment
with switching/automatic proleclion/control f unctions

920 'Masler Marquee' single package automated fi l ler chan-
nel to compliment TVRO (or other) supplied special channel
programming.

nat ion '  phase of  the i r  insta l la t ions by mid-March.
And whi le  not  every s ing le one of  these f re-
quency-coord inators wi l l  actual ly  bu i ld  a termi-
nal  i t  appears l ike ly  that  most  (wel l  over  90%)
w i l l .

The 'bot t le  neck '  for  TVRO insta l la t ions re-
mains mult i- leveled. Systems have f inal ly realized
that  f rom t ime of  in i t ia l  dec is ion to  in i t ia l  acqui -
s i t ion of  s ignals  is  no less than 5 months and
perhaps as much as seven. The paper work (f irst
the f  requency coord inat ion,  then the appl icat ion
to and through the FCC) is  s t i l l  a  major  s tumbt ing
block.  On top of  th is  of  la te there has developed
a fair ly deep shortage of certain TVRO construc-
t ion mater ia ls .  Wi th major  MSO's such as TCI
(and others too numerous to  ment ion)  in  the
marketp lace gobbl ing up TVRO s i te  equipment
in  40-60 terminal  lo ts  there is  a  d is t inct  d isad-
vantage in  being a one- terminal -buyer .  Suppl iers
are quick to take an order, but thei demands of
the marketp lace are rest r ic t ing the i r  ab i l i t ies to
del iver  the products  on a t imely  bas is .
Receivers for TVRO sites appear for the moment
to be most  af f l ic ted wi th  th is  'de layed del ivery '
d isease.  When the f i rs t  terminals  went  in  there
was only  HBO 'on the b i rd ' .  But  wi th  the rapid

pro l i fe ra t ion  o f  t ransponder  'ded ica ted  to  CATV'
the average number of channels-per-TVRO has
r isen  qu i te  s tead i l y  so  tha t  today  (based upon
CATJ derived f igures from FCC records) the

'average appl icat ion '  ca l ls  for  between 3 and 4
sate l l i te  channels  per  TVRO. l f  you add to that  a'spare receiver' ,  you are into the 5 receivers per
s i te  reg ion very quick ly .  Wi th the addi t ion of  the
AmeriCom Satel l i te Network (see separate report
here th is  issue)  to  the TVRO 'game' ,  and the i r
four  channels  on WESTAR, the number of  TVRO
receivers per system is growing very rapidly
indeed.  A 'conf ident ia l '  s tudy per formed by
CATJ in February indicated to us that the (six)
primary suppliers of TVRO receivers are current-
ly  capable of  supply ing a to ta l  o f  170 to  200
TVRO receivers per  month.  Wi th appl icat ions for
new insta l la t ions coming of f  the FCC l ine in  the
50 per  month region,  s imple mul t ip l icat ion sug-
gests that i f  the 50 new terminals per month now
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going in  ut i l ize 4 receivers each,  the maximum
capabil i ty of the receiver supply industry is taxed
to the l imi t .  On top of  th is  one must  add those
exist ing systems which are continuing to add ad-
d i t ional  TVRO channels  as they come up on the
bi rd.

The addition of each new transponder dedicated
to CATV can only increase the problem. We see no
immediate re l ie f  in  s ight  even wi th  the potent ia l
of several new suppliers coming into the market
dur ing 1978.

But enough of the impact of TVROs on the
marketplace, for now. l t  is very easy to 'sl ip into'
the TVRO discussion area these days and we are
no except ion to  th is  Problem!
What To See

Our approach to this 'advance preview' of new
technology to be shown for the ' f irst '  t ime start-
ing Apri l  30th in New Orleans is rather straight
forward. We asked the suppliers to the industry
to share with us their 'show plans'; to reveal to us
in advance of the show what i t  was they were
planning to show and demonstrate. By the nature
of our deadlines, suppliers had to have 'hard

facts' and product photos ( i f  available) into our
hands by mid-February. For many, as we shall
touch on brief ly here, this was too far in advance
of the show itself to provide the kind of data we
requested.

Our intent was to recognize that this year's
national trade show was going to be the biggest,
best attended of any to date. And to recognize
that i f  you have had some diff iculty gett ing
around to see everything you thought you should
have seen in previous years, this year would be

doubly  d i f f icu l t .  So here we l is t  wi th  some deta i l
those new product areas which were ready for at

least some l imited measure of public exposure
by the middle of February. This is by no means
everything that is new; you' l l  st i l l  have to do
some ' f ree lance hoof ing 'whi le  in  New Or leans
to see those product developments that probably
were f in ished up only  minutes before the show
off icial ly opened on the 30th.

You wil l  also do well to check into a few booths
where the ' latest products' wil l  not be on display
out in the open. For example, we'd suggest that
you corner somebody at the WAVETEK booth
and ask them if you can see their new computer
programmed sweep system. l t  wil l  probably not
be on the f loor  in  the booth,  ra ther  i t  w i l l  be
l imi ted to  'pr ivate showings '  in  the i r  su i te  ( i f  you
attend CCOS this year, however, i t  wil l  be on dis-
p lay there in  mid-Ju ly) .  You a lso might  want  to
check . in to the Amer iCom Sate l l i te  Network
booth to check out a new TVRO receiver unit that
is  scheduled to  be br ing ing down the four  ASN
transponders from WESTAR. Price is the consi '
deration here. Also in the test equipment area
you should make plans to stop by the TEXSCAN
booth to look at several brand new pieces of
CATV test equipment created under the tutor-
sh ip of  Rale igh B.  Ste l le .  The bot tom l ine is  that
this show, more than any other we can recall  in
the past, appears to be headed for a fair ly size-
able quantity of 'under wraps' new products. l t
w i l l  pay to  keep your  ears open;  and don' t  hes i -
tate to ask "Hey-what's new that I don't see on
display out here". You might be very pleasantly
surprised.

ln alphabetical form here we have a table of
new products from firms that had their work
done by mid-February. To expand on this l ist ing,
we add the fo l lowing:

AEL-The American Electronics Laboratories,
Inc.  group headed up by l rv  Faye wi l l  be showing
a new PS-4S switching regulator power supply.
The advantages according to AEL are "higher

ef f ic ienc ies,  more economical  and easier  to
operate. The eff iciency of the supply does not
change under varying AC voltage condit ions on
the p lant" .  AEL wi l l  a lso be showing a new push '
pull  hybrid l ine extender (model MaXQ; a hybrid
based design unit that drops the bi-directional
capabil i t ies of their M4X version in the interest of
br ing ing the uni t 's  pr ic ing down to a lower  level
for cost-effective i  nstal lat ions.

AVANTEK.. .wi l l  be back showing the i r  s ignal
level meter f irst announced and shown at the
Chicago convention in 1976. The SL'300 has met
with mixed reviews and the CATJ Lab, which has
not had the opportunity to check the unit out to
date, is preparing a rather interesting ' top-gun-
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shoo t -ou t '  app roach  to  the  me te r  f o r  t h i s
summer. For the unwary, the SL-300 is a $1495
meter  that  has a bui l t - in  ca l ibrator ,  s ing le band
elect ronic  tun ing,  LED f requency readout  and
bu i l t - i n  hum-modu la t i on  measuremen t  capa-
b i l i t ies.  Wi th addi t ionat  p lug- in  boards the meter
also doubles as a spectrum analyzer, measures
line voltages and al lows the operator to run chart
record ings of  s ignal  levels .

AVANTEK's Bill Le Doux recenily asked us to do
a direct CATJ Lab comparison of his SL-300
meter, the latest Texscan meter and the Sadelco
DL-100 d ig i ta l  meter .  We d iscussed th is  wi th
Texscan's  Rale igh Ste l le  and Sadelco 's  Harry
Sadel and have decided that perhaps the best
way to  run such a 'shoot  out '  would be dur ing
th is  year 's  CCOS. As th ings now stand we, l l  set
up the three meters at CCOS-78 and ask CATV
operators in attendance to spend 30 minutes or
so working with the three meters. Then operators
wi l l  complete quest ionnai re forms we, l l  prov ide,
f rom which we' l l  tabulate the resul ts .  l t  should
be most  in terest ing indeed!

BROADBAND ENG|NEER|NG.. .has been busy
since last we visited them (see CATJ for May
1977,  page 36)expanding the i r  ,Mod-Ki t '  product
l ine to  cover  severa l  addi t ional  o lder  s ty le  ampl i -
f  iers out there in CATV land.

For those that are not aware what Broadband
do9s,  they have gone in to the or ig ina l  des igns of
o ld s ing le ended ampl i f iers  (such as Star l lne 12
or  20,  e tc . )  and developed modi f  icat ion k i ts  wi th
which you can,  in  your  own shop,  conver t  the
older  s ty le  ampl i f  iers  in to modern s tate of  the ar t
push-pul l  ampl i f  iers .  The k i ts  are speci f  ic  for  the
various amplif iers you have in your system (by
mode l  number  and  the  genera t i on  o f  you r
model ) ,  and any hal f -sk i l led technic ian can take
the 'Mod-Ki t '  and the inst ruct ions f rom Broad-
band and ret ro- f  i t  an o lder  s ty le  ampl i f  ier  on your
own shop bench.

This approach saves you dollars and it  gives
you performance equal to (and in some cases
bet ter  than)  modern day ampl i f iers .  New in  th is
ser ies at  the show wi l l  be:

1)  BMK 216 and BMK 217 k i ts ,  for  Kaiser  KCMG
and KCAG trunk and bridging amplif iers.
Al lows th is  type of  gear  to  be used for  both
mid band s ignal  carr iage and super  band
signal carriage (top of bandwidth is 300
MHz af ter  the modi f  icat ion) .

2) BMK 601 for Anaconda ZOg3Tt2130 line ex-
tenders. This Anaconda amplif ier was de-
s igned around a HP chip which is  no longer
available. The retrofi t  kit  is more of a ,save
the housing and power supply '  approach
for  those systems that  have th is  ampl i f ier

PUSH'PULL HYBRID

but  no way to  locate Hp chips that  are no
longer  in  product ion.  The pr ice for  th is
drop-in board is $126.50 and Broadband
says they have two different chips that can
be ut i l ized,  reducing the l ik l ihood that  the
same problem wi l l  re-occur  in  the fu ture.

3) BlvlK-37 (38) (99) (40) are kits designed to
allow you to turn your Starl ine Twenty single
ended gear  in to push-pul l  lC uni ts .  This
makes i t  poss ib le  for  you to  ut i l ize both
mid-band and ra ise the upper  bandwidth to
300 MHz whi le  reducing second-order  d is-
tor t ions to  a to lerable level .  pr ic ing is  in
the $90 to  $130 region and Jerrotd uni ts
affected are SMM, SAM, SAS, SMM-S and
SAM-S.

4)  BMK-213 is  a s ing le tC l ine ampl i f ier  module
intended as a replacement for dual lC hybrid
ampl i f iers  now commonly ut i l ized.  The use
of  a s ing le lC reduces the power consump-
tion ( i t  operates at a nominal 22 volts DC):
bandwidth is  to  300 MHz and cross mod is
specif ied at - 65 dB for 30 channels operat-
ing at  + 45 dBmV.

COLLINS. . . is activety back into the CATV in-
dustry with a l ine of 12 GHz microwave (as well as
some other  f requencies which are useable for
common carr ier  appl icat ions) .  Model  MVR (  )  is  a
complete t ransmi t  and receive system , ,com-
pet i t ive ly  pr iced"  wi th  in terchangeable RF heads
for  f requency changes.  The gear is  a l l  so l id  s tate,
modular  in  des ign wi th  p lug- in  audio sub-carr ier
boards and a p lug- in  c lamp ampl i f ier  for  the re-
ceiver.
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Col l ins is  supply ing both ter rest r ia l  microwave
and TVRO equipment  to  the now under  con-
struction PBS nationwide system. There have
been (unconf i rmed)  rumors that  Col l ins may 'o f -
f ic ia l ly '  enter  the TVRO f ie ld  wi th  some of  the
hardware they are providing to the PBS stations
(or similar gear re-packaged for CATV).

Comm/Scope. . .has had a year to bring the
fiber optic technology along and to adjust their
own market ing s i tes on just  where f iber  opt ics
may f i t  into the grand CATV scheme; both today
and tomorrow.

Reading between the l ines of the material now
available, i t  would appear that Comm/Scope is
anxious to put some of the f iber optic cable into
real world operating situations for ( init ial ly at
least) trunk applications in CATV. The product is'currently available' and systems with extremely
long haul  or  wide bandwidth requi rements or
t runk noise problems may f ind th is  year 's  f iber
optic displays closer to the real world than say
1977 was.  F iber  opt ics is  coming.  .  . i t  may wel l  be
here now. You'd best no overlook it  unti l  you've
gotten some quotes on your own new trunk con-
st ruct ion ut i l iz ing th is  approach.

C R C  E L E C T R O N I C S . .  . h a s  b e e n  s u p p l y i n g
some very clever'VTR programming systems' for
several years now and it appears that perhaps
wi th the explos ion in  CATV ear th terminal  use
that  ' the i r  t ime has now come' .

They wi l l  be showing and demonstrat ing the i r
new TD-l00'Time-Delay Casselte Control System'
which J im Chiddix  descr ibes apt ly  as 'an ex-
lended delay l ine'. What CRC has done is to
marry the newer very high quali ty reproduction
3/4 inch Sony Betamax machines to a very sophi-
st icated solid state programmed control system.
The TD-100 is designed to delay any program for
per iods of  one hour  or  more ( in  one minute pro-
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gramming increments) .  One of  the appl icat ions
for  th is  technology is  in  sate l l i te  feeds of  say
HBO or  SHOWTIME or  Madison Square Garden
Events. Systems located where ' l ive showings'
of  the sate l l i te  de l ivered programming does not
f  i t  in to  the local  t ime zone or  l iv ing habi ts  of  the i r
subscribers can interface the appropriate Sony
Betamax machines and the TD-100 with the
downl ink TVRO del ivered s ignal (s) .  The program
material is recorded on the Betamax machine(s)
automatical ly as i t  is received, and then played
back automatical ly at the appropriate (pre-pro-
grammed) t ime.  In i t ia l  de l ivery of  the system is
scheduled for  th is  month (Apr i l )  in to  systems in
Hawai iand Alaska.

A s imi lar  in  concept  system was designed by
CRC for  the Warner  QUBE system in Columbus,
Ohio. There, a total of 33 videocassette mach-
ines plus a CRC P-1000 control deck provides
programming for  11 of  QUBE's Columbus chan-
nels .

Clearly the advance of sol id state technology
and the companion growth of  sophis t icated
CATV program delivery systems has created a
technology need which CRC has f  i l led.

FARINON. .  .has cont inued to ref  ine the sophi -
st ication of their two TVRO satel l i te system re-
ceivers since they were f irst shown one year ago
and these latest refinements (plus a delivery
record of  product  p i led up in  the in ter im) wi l l  be'on d isp lay '  in  New Or leans.

The Far inon approach to  TVRO receivers
cont inues to  be bui l t  around the concept  that  the
sate l l i te  receiver  must  be an in tegra l  modular
l ink of  the fu l l  TVRO system. For  example,  the
$4,000 price range single channel FST3001/3002
receiver to be shown has plug-in module change
out for the addit ion of extra aural subcarriers. A
4.5 MHz aural carrier generator system can also
be plugged into the receiver so you are ready to
go directly from the satel l i te receiver to a base-
band (composite) microwave feed.

The FV4F satel l i te receiver is their top of the
l ine fu l ly  e lect ronica l ly  tuned (BCD program-
mable) 12 or 24 transponder receiver. Some of

i ts  unusual  features and/or  operat ions inc lude a
70 MHz feed for terrestr ial heterodyne micro-
wave systems (a p lug in) ,  the abi l i ty  to  remote ly
or on a pre-programmed basis switch from one
transponder to another transponder (such as
from Madison Square Garden to CBN), and pri-
mary powering selections of '1'15 VAC, 230 VAC,
- 24 volts DC and - 48 volts DC.

RIPLEY COMPANY. .  .Ut i l i ty  Tool  Div is ion is  on
hand to prove that sometimes the everyday
th ings you do may mean more to  you than some
of  the b ig dec is ions you wrest le  wi th  for  so long.

They've come up with a very clever insulated
coring tool which can be uti l ized (safely) on 'acti-
vated' coaxial cables. The whole idea is that
when you have to  make a l ine change or  new con-
nect ion on a hot  l ine (such as adding a DT) you
normal ly  have two opt ions;  go back to  the last
power control point and cut off power on that
l ine, or, be as careful as possible and then after
you've shorted the l ine have to go back and re-
p lace a f  use or  c i rcu i t  breaker  anyhow!

So with their new tool you can work on hot l ines
wi thout  the normal  fear  of  b lowing the fuse or
t r ipp ing the breaker  and that  should mean that
new work on a hot l ine goes faster and more
smooth ly .  l t 's  a  n i f ty  idea and the pr ice range
(l ist) is around $39.00 (there are two models; one
f or 412 and another for 500 cables).

RMS ELECTRONICS.. . iS r id ing h igh on the
wave of their new 'unipower' series of passive
devices. The CATJ L?lb is looking at these
devices at  th is  t ime and we wi l l  have a deta i led
repor t  on what  we f  ind in  our  May issue.

The new l ine of gear uti l izes an approach of
ind iv idual ly  fus ing output  legs f rom two and
three way power passing spli t ters and an encap-
sulated 'micro c i rcu i t '  for  the RF por t ion of  the
spli t ter. This leads to better system control of RF
match on legs which prev ious ly  ut i l ized RF by-
pass chokes that had to be cut when l ine voltage
was to be e l iminated on a leg.

RMS has 'a  min imum of  e ight  new products '
p lanned for  the 'next  few months ' .

T.R.  PITTS COMPANY.. .wi l l  be in  New Or leans
to prove that not al l  of the technology that direct-
ly affects us comes out of electronic laboratories.
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They wil l  be showing a new series of very clever-
ly designed f iberglass constructed equipment
enclosures for underground cable systems.

By marrying modern f iber techniques to the
exploding technology of  'c l imate contro l '  the
new ser ies of  housings of fer  unusual ly  h igh de '
grees of protection against the environment
and nature's l i t t le beasties. Using an ' interlock'

ing '  des ign the enclosures have the abi l i ty  to
lock out  dust ,  d i r t ,  ra in  and insects .  A l l  meta l
hardware (nuts and bolts) are stainless steel. A
special approach to the f iberglass chemistry
al lows the enclosure to dissipate heat so i t
stays cooler in hot weather.

SCIENTIFIC ATLANTA. .. is one of those f irms
that has about al l  of the bases covered. ln ad-
dit ion to having a l ion's share of the TVRO mar'
ket these days (there are some new TVRO re'
ceivers coming up soon from S/A;they may not be
planning to show them in New Orleans so you
wil l  probably have to ask about them), they are
out to capture a big hunk of the aff i l iated 'chan'

nel modulator'market with their new Model 6350
modulator.

The 6350 modulator is about as close to being
a low powered television transmitter as any
modulator on the market. For now it is the most
recent entry and it  ref lects the latest technology
in this area. Paramount is the uti l ization of a
relatively new device called a SAW fi l ter (for
surface acoustic wave). The SAW device is used
to control the ( lower) vestigial sideband and that
s imply  means you can use the modulator  wi thout
worrying about what happens to the lower adja-

cent channel on your system. The SAW device is
st i l l  pret ty  new,  a l though i t  is  f  ind ing i ts  way in to
some of the newer version television receivers
as an lF f i l ter for signal processing. The primary
advantages of the f i l ter are superior out of band
signal rejection, no requirement for delay equali '
zation and the total lack of tuning adjustments
(anyone who has ever attempted to al ign an lF
range bandpass f i l ter can appreciate that!).

Other features for the new modulator include
the abil i ty to accept either baseband or sub'
carr ier  audio,  opt ional  v ideo s ignal  loss sensing
and switching, video AGC (that has become
quite important with some of the satel l i te feeds),
audio modulat ion l imi t ing (a lso qui te  impor tant
now),  lF  swi tch ing,  lF  AGC and a number of  d i f '
ferent primary powering oPtions.

CATJ intends to take a long, hard look at
modu la to rs  l a te  th i s  summer  a f te r  ano the r
couple of new units scheduled to be released in
the next 90 days become available. At that t ime,
with the cooperation of S/A, we'l l  include a look
at the Model 6350. In the meantime you'l l  have to
take your own look.

S A D E L C O ,  I n c . . . . w i l l  b e  b a c k  w i t h  t h e i r
complete family of f ield strength meters, bridges
and other  test  equipment  inc lud ing the i r  ca l i '
bration system. There are a number of refine-
ments in the DL-100 Digital f ield strength meter
(see CATJ for June 1977, page 30 for a ful l  review
of the instrument); none of them major, but each
one improving an already excellent meter.

In  the cont inuat ion of  a  long t rad i t ion,  Harry
Sadel is not one to bring a product to market
unti l  he is satisf ied that i t  has been thoroughly
tested under f ield condit ions. For this reason
don' t  expect  b ig  changes in  the DL-100 meter
this year although perhaps by this t ime next year
Sadelco wi l l  have another  technology break
through ready to disPlaY.

Terracom. . .continues to take a relatively low
profi le in the TVRO and CATV microwave f ields
attnougn their products have a great deal of
'class' going for them. The f irm was very active in
the early CATV TVRO arena when the ten meter
antennas were the vogue, but of late has been
less and less evident except at trade shows.

Insp i te  o f  t h i s ,  t he  Te r raCom rece ive rs
continue to be some of the most f lexible and
versati le around; coming as they do from a long
line of successful terrestr ial receivers proven
through the years in  microwave c i rcu i ts  for  Bel l
and oiher terrestr ial users ( including many CATV
common carriers).

Their approach remains one of sel l ing long
term rel iabi l i ty and attempting to point out to the
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would-be-user  that  un less he carefu l ly  p lans for
the growth of the service he may end up with
much less f lex ib i l i ty  in  h is  TVRO insta l la t ion
than he real ly  needs.  People who are f ind ing
thei r  TVRO channel  use loads growing might  do

well to spend some time in the TerraCom booth
discussing ways that receive systems can be
carefu l ly  des igned f rom the ground up to  ac-
domodate the f uture growth of the service.

Video Data Systems. . . is f inding the current
growth in  CATV TVRO appl icat ions ideal ly  su i ted
to the innovative l ine of character generitor sys-
tems which they of fer  to  the industry .

W i th  sys tems  add ing  sa te l l i t e  de l i ve red
services such as Madison Square Garden Events,
HBO or  SHOWTIME or  FANFARE, par t  t ime
(night-t ime) service from the l ikes of WTCG/
WTBN (etc.) the need for an ' informed viewer
audience '  cont inues to  grow.  One approach to
th is  is  V ideo Data Systems'  Master  Marquee
which offers three different program formats in a
s ing le package.

The Master Marquee approach operates as a
f i l ler  channel  when no programming mater ia l  is
being t ransmi t ted to  the subscr ibers (such as
when Madison Square Garden is  of f ) ,  swi tch ing
away from the 'character generator'  video to the
l ive (or  tape delayed)  feed wi th  e i ther  a t ime
clock,  v ideo detect ion or  coded s ignal  inputs.
When the v ideo comes up on l ine the system
automat ica l ly  can swi tch to  a sync lock mode
wi th super imposed crawl  message which the
operator uti l izes to promote his service.

Their MSG-1000 is a system designed to auto-
matical ly insert local advert ising messages into
such sate l l i te  de l ivered programming as the
Madison Square Garden Events.  Up to e ight
pages of  l ine by l ine f  i l le r  memory can be broken
up in to b locks and inser ted on t ime or  MSG
coded cue in to the appropr ia te break spot  in  the
satel I i te de I i ve red p rog ram m i ng.

Their new MicroSystem I character generator
system is the latest micro-processor designed

system that al lows a new degree of operator
control and f lexibi l i ty over the on-screen pro-
duct/message. The operator can select from two

d i f  f  e ren t  cha rac te r  w id ths ,  t h ree  d i f  f  e ren t
character heights, and seven different back-
ground colors  on a l ine by l ine basis .  The char-
acters can be enhanced in several dif ferent
ways,  d isp layed in  b lack or  whi te  co lors  (against
an appropriately chosen background color), ad-
justed as to the appearance location on the
screen,  and moved f rom cable channel  to  cable
channel .
This Final Reminder. .  .

There wil l  be more 'under wraps' non-formal
d isp lay of  new products th is  year  than in  any re-
cent past year we can recall .  Make it  a point to
ask "OK, now you have shown me what you have
out in front. . .now how about showing me what you
have hidden away" because many of the f irms
(especially in the active electronfcs areal wil(
have gear that simpty was not 'quite ready' for
formal display hidden away at the show.

Late Technology Addii ions

Data arr iving too late for the report
iust t inished here includes:

1) Triple Crown Electronics (booth 827)
has a new low cost ($250.00) co.
channe l  phas ing  sys tem fo r  e l im-
ination of off-air co-channel sional
sources, at RF.

2) Gilbert Engineering (booths 80g-
809) has new below-grade equip.
ment enclosures to protect DTs,
l ine  sp l i t te rs  and coup lers .  These

are very innovative equipment en-
closures.

3) Blonder Tongue Labs (booth 601)
has lhe latest version of the 'Dy-

namatic' channel processing equip-
ment  and the  Aud iomat ic  v isua l f
aural carr ier relat ionshio control
system. You also might ask them
about their new low-cost demod
that when avai lable wil l  be very
suitable for ' low-cost '  microwave
feeds.

4) Oak Industr ies (booth 301) has a
new Trimline FT-35 subscriber set
top converter without AFC that
wil l  pr ice out at $39.00 ( in volume)
fo r  up  to  35  channe ls  o f  recept ion .

5) Mid State Communications (booth
not avai lable at press t ime) has a
very-very new approach to a f ield
strength meter; i f  you are at al l
interested in the latest technology
in this area, see the Mid State
d isp lay .

:
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One In Eueny Back Yard?

3 PRIVATE TVRO TERMINALS'
ARE BEGOMING AN INTEP-
NATIONAL PHENOMINON

There has always been, and there wil l  probably
always be, a certain number of people who see
any  new techno logy  as  a  cha l l enge .  The
presence of more than 30 geo-stationary satel'
l i tes now serving virtual ly every part of the globe
with some type of ( largely) 4 GHz energy offers
that challenge.

Geo-stationary satellites offer more of a chal'
lenge than say poking up a hunk of wire and
tuning around the shortwave bands for some dis-
tant signal. The hunks of wire are rather preci '
sion pieces of equipment when they end up in
the form of parabolic antennas. The receivers
look considerably more complicated than the
average shortwave set, although when you really
dig into them there is less sophist ication there
than one init ial ly suspects. l f  the electronics
expert has stayed expert, kept up with phase
locked loops and sophist icated FM demodulator
and l imit ing schemes, and has some understand'
ing of how frequency conversion schemes work,
he has probably most of what he needs to tackle
a reasonably state of the art demodulator (re'
ceiver).

There is one primary technology area in satef'
l i te receivers where'keeping up with technology'
may not be an adequate answer; and that is in the
region of low noise amplif iers. LNA's are not
part iculari ly complicated as much as they are un'
predictable and precision instruments. Even the
most sophist icated of the producers of LNA's
wil l  admit, privately and off the record perhaps,
that they really do not know how they get one set
of results one t ime and another set another t ime.
Gett ing repeatable results, t ime after t ime and
'on cue' is st i l l  something of a problem with LNA
manufacture.

All of this says that a man with patience can
build an antenna. l t  requires more patience than
money and if  i t  is a labor of love, the patience is
usually there. All  of this says that a man with
some current technology at his f ingert ips can
dig about and develop the circuits required to
create a working receiver. He may spend lots of
t ime at i t ,  but that is the name of the game-
patience. But alas the LNA. . .without the 1.5 dB

(or better) noise f igure and the high gain, the sig-
nals simply never quite look l ike they are com-
mercial or saleable. There are amplif iers out
there, gyen on the surplus market, which provide
the gain. . .but not the noise figure. The recent
and current family of LNA's is st i l l  such current
technology that  the inev i tab le surp lus ing of
equipment or the 'dribbl ing out of do-it-yourself
information' has simply not made it  into the f ield.
There are traveling wave tube 4 or 4.5 dB noise
figure amplif iers available, often with 50-60 dB of
gain, for less than $100. There are Hewlett
Packard Application Notes that describe 3 dB bi-
polar transistor 4 GHz front ends which any
sk i l led technic ian could bui ld  on h is  own.  But  3
dB noise f igure is  not  1 .5 dB and there in l ies the
tale of the private, non-commercial terminal.
Such a terminal does produce signals, but they
are not the type of signals which you would at '
tempt to sel l  to a CATV subscriber. We'l l  look at
some short ly.

TVRO hardware is on the market, and there is
no rule or regulation or law which says that a
buyer with money, regardless of who he is or
where he is, can't walk into the door of a supplier
and buy al l  of the parts he needs for his own ter-
minal. Does that mean there is no legal question
about the private use of a terminal? No. l t  simply
means that the regulations or rules or laws that
do impact on the private use or reception of satel-
lite signals does not impact on the seller of the
equipment. l f  you've got the bucks, you can buy
one. No questions asked.

That suggests that someplace between the
private back yard builder, who is no commercial
threat to anyone, and the l icensed and approved
CATV (or other authority approved) commercial
user of a terminal, there is yet a third category-
the private, non-commercial terminal that typically
comes up to the same operating specif ications
of a CATV (or other professional) terminal. There
are some. Perhaps many more than you might
suspect, although surprisingly not too many of
them are in the United States. At least not at the
present t ime.

F
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Let's define what such a terminal might be. l t
might be located on the private premises of a
motel or a hotel or a resort. l t  might be in a com-
munity that has no regular television reception,
where the operator of the terminal 'shares' the
reception with another family or a whole town
ful l  of famil ies. Let 's talk about that one for a
minute. l f  there are several famil ies connected to
the terminal, how is that not a CATV terminal?
Well,  i f  the inter-connection system is not a
CATV system (in both the legal and the technical
desc r ip t i on )  t hen  the  TVRO tha t  p r i ya te l y
receives the signals cannot be considered (in
truth) a CATV terminal. Example, and a real one.
There is in Canada a small community where
direct reception of TV signals is impossible.
Period. No terrestr ial signals at al l .  The town is
not considered large enough by the Telesat
people in Canada to be worthy of a Telesat sup-
pl ied receiving terminal and low power trans-
mitter, as is the fashion al l  over Canada with
their ANIK system. So an enterprising Canadian,
responding to the need and his own unique
knowledge of how TVRO's work, went into the
community and instal led a receive terminal. And
connected up virtual ly every home in the small
community to the terminal. And now they have
three channels of ANIK television, their f irst out-
side connection to the world.

Only in Canada CATV systems cannot utilize
ANIK signals oTTVRO's for program delivery. And
even though CATV systems are (as readers are
well aware) heavily regulated in Canada this
non-system is not regulated, either as a CATV
system or as an ANIK inter-connected TVRO. The
need is  there,  and absent  any ' i l luminat ing publ i -
city', the need is filled without federal (or Telesat)
harrassment.

The laws or regulations of an individual country
severely impact on the status of terminals in a
country; legal or private or otherwise. Canadian
rules require all terminals operated off of the
ANIK system to be owned and operated by Telesat;
they are the people who operate the satel l i tes. A
Canadian is prevented from putt ing his own ter-
minal in, for whatever the ult imate use, by the
Telesat regulations. The United States is, at the
moment ,  qu i te  d i f ferent  in  th is  mat ter  f rom
virtual ly al l  other countries in the world. We al low
privately owned (that is, non-government or
agency owned) terminals. Mexico does not, at
least for now.

One is bound to ask why this might be so.
International communications law is not the

problem; nat ionalcommunicat ion law is .  ln  most
countries of the world all of the inter-connecting
faci l i t ies that l ink stations together are owned and
operated by the government itself. The Mexican
government  owns the vast  major i ty  o f  the
nation's point to point microwave circuits. The
post off ice is a common communications czar
agency in many countries; Great Britain and its
empire nations have pretty universally fol lowed
this format f irst adopted in the early 1900's when

38 dB OF GAIN at 4 GHz, circular polarized feed and eloclronlcs
In thls homebrew 8 foot terminal bui l t  in the Unlted Klngdom.
System ls utlllzed for reception of Russian Siatslonar-2 and
INTELSAT lV-A blrds. INTELSAT uses both 'global' and 'spot'

beams, wlth EIRP of 37 dBw on spot beam and 26 dBw on Global
beam. Most TV transmlssion noted by private terminal oporators
ls on Global beam transponder 1 2.

all transmitt ing stations were owned by the
government.

This type of law or regulation is largely borne
out of fear; fear by the government that only the
government is to be trusted with such a powerful
'weapon' as communication systems. Take a
country-any country and picture a coup. The
first thing the new leader does after the coup is
to rush to the microphones or cameras or both
and proclaim his rule. Unless the government
owns and operates the communication system
the man might f ind himself speaking to a dead
microphone or a studio monitor (or so the theory
goes). On the other hand, i f  the government owns
and operates the whole system, the communi-
cations medium is at the beckon call  of the ruler
whenever he wishes.

That's the way it  works. Not in the United
States, but in virtual ly every other country in the
world. So we are the exception to the rule, and
the rules are str ict. So str ict in fact that when the
first applicant for a TVRO in Mexico asked for
permission to instal l  a 4 GHz receive-only ter-
minal he got approval; but only on the condit ion
that the applicant buy the terminal, bui ld i t ,  and
then turn it over to the government for operation.

=
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FINE MESH 5 foot ATS-O (860 MHz) terminal in Europe was
uti l ized to receive signals ol American satel l i to while i t  was
providing experimental service to India.

When the applicant pointed out to the SCT
pencil  pushers that his terminal was receive
only-that it could not be used for transmission-
he found the reaction understanding but cool.
"Regardless, the rule says that al l  microwave
system terminals shall  be owned by the govern-
ment" he was told.

Many countries have specif ic rules that make
reception of satel l i te signals i l legal unless the re-
cipient has the necessary authorizations. Great
Br i ta in  is  one of  those.  l t  is  a  cr ime in  the UK to
in tercept  any sate l l i te  s ignals  ( regard less of
where they originate from or who they belong to)
without off icial government approval. l f  you think
that has shut down private terminals in the UK,
guess again. As several of the off-the-bird photos
here show there is an al ive-and-well cadre of
private experimenters receiving a wide range of
signals that have included the experimental ATS-
6 transmissions on 860 MHz when the NASA bird
was parked over the equator way down south of
India, as well as the INTELSAT series of inter-
national signal carriers, and the Russian Stat-
sionar series. We'l l  look further at what these
private terminal users use and how it works
short ly.

Inspite of the rules, regulations or laws stating
that you can't do i t ,  chances are pretty good (for
now at least) that nobody will really get very pro-
secution minded as long as the private terminal
builders carry on in their own backyards not
really bothering anyone. ln fact one view is that
by 'al lowing' these experiments to continue, the
nat ion may actual ly  be help ing bui ld  for  i tse l f ,
at no real expense to itself, a good reserve of
technica l ly  competent  people who could be
called upon to handle some very special ized
communication needs if  the call  for help ever
arose. And let 's face the bottom l ine. . .as long as
the pictures received on the do-it-yourself ter-
minals are of the quali ty shown here, well ,  they
are hardly a commercial threat to anyone.

Which is another way of saying that private
experimenters can probably do their own thing
without fear of federal harrassment ( in most
countries) as long as they are presenting no com'

mercial competit ion to one or another organi-
zations in the country with bucks at stake. lnter-
pretation? Money talks.

As long as private terminals present no threat
to established commercial systems in a country,
the establ ished commerc ia l  system people
pretty much ignore their presence. And quite
probably, as long as private terminals continue
to produce the kind of pictures you see dupli-
cated here their numbers wil l  stay small;  and
t h e i r ' t h r e a t '  t o  e s t a b l i s h e d  b r o a d c a s t i n g
interests in the various countries involved wil l  be
no threat at al l .

Back for a moment to the privately owned but
commerc ia l  qual i ty  terminals .  Most  suppl iers
who have provided hardware keep it pretty close
to their vest. But Coll ins Radio (Rockwell Inter-
national) is known to have provided 'a number of '

ful ly operational terminals to various Shieks and
Potentates in that region of the world where oi l  is
king. These privately owned terminals 'cherry
p i ck '  I n te l sa t  and  S ta t i ona i r  and  (F rench )
Symphon ie  Sa te l l i t e  s igna ls .  Some o f  t he
p r i va te l y  owned  te rm ina l s  d i s t r i bu te  the
programs received in miniature CATV systems
insta l led throughout  the grounds of  Arabian
palaces and a Los Angeles f irm has been instru-
mental in putt ing the private 'pirate' terminals
together. Nobody would dare raise a st ink here
however; again, money talks.

Closer to home another private commercial-
grade terminal went into a Rocky Mountain area
state during the fal l  at a tourist resort. l ts location
prevented it  f  rom having off-the-air television and
the owner of the resort saw the TVRO as a
means of keeping the folks from the big cit ies a
l i t t le more in touch with the events of the world.
He'd l istened to complaints about not having
television for several years and f inal ly when he
saw his f irst TVRO he knew he'd found the
answer to his problem. Most of the t ime he

TWO METER (6.5 foot) termlnal built by Dutch enthusiast shows
otl recoptlon of AT$6 transponder on 0.860 GHz when the bird
was parked south of India for tests. Builder had three oloment
yagl-type feed for antenna with wideband antenna mountod
pre-ampllfler (using Mullard OM335 devices). Receiver de
modulated FM video and then video drove separate 'AM modu-
lator' back to VHF channel E4 (62.25-67.75 MHz).
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leaves the terminal parked on SATCOM ll  where
he provides service from Atlanta's WTCG and
CBN (avoiding on purpose HBO). But on special
days, such as New Years, he moves the antenna
to ANIK where he can p ick up the bowl  games
that are not available on SATCOM. He worries a
l i t t le about his uncertain legal status. .  .but not
too much. The winter ski ing season was the best
he's ever had and he thinks having good quali ty
television really helped. Again, money talks.

This is the kind of instal lat ion that worries the'para-legals' in the business. A $30,000 tag on a
two or three channel terminal is hardly big bucks
to a man who might spend $50,000 on an outdoor
tennis court or $100,000 on a lodge hall  to keep
his  customers happy,  coming back and spending
money.  l t  is  s imply  another  capi ta l  investment ,
even if  i t  is a r isky one."lt's simply a matter of time until the word gets
out" notes one concerned CATV type. "When
enough people find out you can have several chan-
nels of super quali ty television for say $15,000 or
even $30,000, we are going to have a revolution on
our hands. You may not be one, I may not be one
. . .but there are people out there who have deli-
berately sought out the peace or solitude of the
great outback. Their remote locations have no tele-
vision and satellites overcome that lack. lt's just a
matter of time".

Time is working against several of the variables
here.  One is  technology as an impediment  to
private system construction. The last real problem
for  the pr ivate terminal  bu i lder ,  the LNA, is  in  the
throes of a revolution of i ts own. As has been
documen ted  he re  seve ra l  t imes  i n  recen t
months,  LNA technology is  get t ing less complex
and more repeatable al l  of the t ime. That says the
costs arO coming down and the performance is
coming up.  Give i t  another  year  or  18 months at
the outs ide and you ' l l  not  recognize the b ig fa t
prices you are today paying for LNA's. They may
never get down to the point of being Radio Shack
specials, but they won't be far away.

Time is also working to the advantage of the
Japanese. They have stayed surprisingly quiet
through the early stages of the 'satel l i te revo-
lut ion'. And for good reason. For the market to be
attractive to the Japanese it  has to be a volume
marke t - l a rge  quan t i t i es  o f  p roduc ts  z ipp ing
through the assembly l ine and fa l l ing in to s tyro-
foam packing boxes. The Japanese have seen a
high technology market so far (one they are cer-
tainly capable of competing in) but not a mass
market. But. .  .and this is where the Japanese
th ink i t 's  a t ,  the launching th is  spr ing of  the ex-
peri mental BSE (Broadcast Service Experi mental)
satel l i te provides the bird-in-space. for the test-
ing of a direct-to-home television satel l i te. l t 's the
first, extensive effort of this type in the world.
And the BSE satel l i te? l t 's Japanese designed
(Toshiba with the help of General Electr ic) and
constructed; our NASA provided the l i f t  to get i t
in to  geo-sync orb i t .  l ts  in i t ia l  program wi l l  be
directed towards Japan where they wil l  explore

SPECTRAL DISPLAY of 860 MHz transmission of AT5-6 signal as
received in Greai Britain on five foot terminal. Bandwidth of
analyzer is 300 kHz; note sync i ip display io left ,  video infor-
mation to r ight.

satel l i te delivery as an alternate programming
delivery service. But its real purpose is two-fold.
One,  to  a l low Japanese e lect ronic  technology to
move out of the laboratory (the NHK has pub-
l ished near ly  a dozen h igh ly  deta i led technica l
notes dur ing the past  four  years expla in ing how
thei r  BSE system wi l l  funct ion,  and even descr ib-
ing in  construct ion deta i l  the 12 GHz receivers
that go with i t).  And two, and this is the one that
counts, to al low the Japanese electronics and
aerospace industry  to  bui ld  a ' record '  o f  achieve-
ment with BSE. The Japanese are looking at the
st i l l  more than 100 nat ions of  the wor ld  who have
yet to go 'shopping' for their own domestic satel-
l i te  systems.  When a nat ion shops,  i t  is  out  there
in the marketplace as one national government
buying ind i rect ly  f rom another  nat ional  govern-
ment. The Japanese with their mass production
talents wil l  undoubtedly take what they learn and
can document from BSE and go direci ly to the
marketplace with Japanese designed and con-
s t ruc ted  domes t i c  sa te l l i t es  fo r  sa le  to  the
nat ions of  the wor ld ,  and then turn around having
provided the 'camera' (the satel l i te) and offer the' f  i lm' ( the receiv ing terminals)as wel l .

Back  he re  a t  home t ime  i s  a l so  work ing
against the present hush-hush undercover avail-
ab i l i ty  o f  TVRO s ignals .  When i t  a l l  began HBO
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4 GHz FEED ASSEMBLY constructed for 8 foot homebrew terminal shown here. By 'panning' the terminal across
the solar surface (which creates a relat ively constant noise source for system measurements) the noise f igure ol the
circular polarized . feed mounted LNA is 3.4 dB. LNA uses bi-polar HP HXTR.6101 transistors.
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was parked on vert ical transponders 17 and 23.
For more than a year HBO's two channels of ser-
v ice were the only  channels  up there.  Then the
wor ld  began to turn around.  At lanta 's  WTCG
joined HBO (who by now was on horizontal trans-
ponders 20 and 24) and during the latter part of
1977 the l id came off. By January of this year
RCA was admitt ing that al l  of the horizontal trans-
ponders on SATCOM l l  were fu l l ;  that  CATV
would be moved to SATCOM I where even there
the 12 t ransponders were fu l l  or  a lmost  so.  More
channels of service plays an important part in
the acceptance of the price tag by cost-conscious
pr ivate terminal  owners.  Stop 100 people in  the
street in Chicago and ask them what they know
about  sate l l i te  te lev is ion recept ion.  The odds are
none  w i l l  even  know abou t  CATV 's  use  o f
TVRO's (or CATV as far as that goes). Common
sense says that i f  a person can spend $15 or
$30.000 for a terminal that can receive four chan-
nels  one day,  and then severa l  months la ter
spend the same amount  of  money for .a  terminal
tha t  can  rece i ve  12  channe ls . . .we l l ,  i t  i s  no t  un -
reasonable to assume the tangible return on the
investment  wi l l  p lay a par t  in  the growth of  the
technology.  And when,  as seems cer ta in ,  the
technology improves and the pr ices come down,
any semi-ski l led Japanese technology watcher
wi l l  te l l  you there are v i r tua l ly  no l imi ts  to  the

impact the technology may have on the market-
place.

The United States is probably never going to be
a market for the Japanese broadcast satel l i tes or
their receivers. Never may be a long t ime, but i t
wil l  do for at least the next ten to twenty years.
Back to  money ta lk ing.

The established broadcasters of course have
every reason not to al low broadcast satel l i tes to
happen.  The 1934 Communicat ions Act ,  the
foundat ion for  our  present  ru les and regulat ions
and FCC guided d i rect ion is  another  reason.
Broadcasting in the United States is intended to be
a local service. That's why so much emphasis is
placed on local news and service by the FCC.
And Congress l ikes i t  that way; a relatively small
number of  te lev is ion s tat ions,  serv ing the con-
sti tuents of a Senator or Congressman are much
easier  to  'manipulate '  than a monstrous federa l ly
controlled national service. And a satellite service,
at  least  one employ ing today 's  re la t ive ly  pr imi-
t ive technology,  is  a  nat ional  k ind of  serv ice.  So
there is a road block here for the importation of
Japanese technology.  But  the local ism road-
block in the States is no roadblock in newly
developing nations; rather, i t  is an asset.

Satel l i te television provides one of the most
powerful tools a strong central ized government
could have at i ts disposal in a country such as28



OPENING OF RUSSIAN USSR'4 transmission at 1859 GMT lrom Statsionar-2 satellite as received on private 8 foot terminal on 3.g5GHz in Great Bri iain. Terminal is al l  home brew, apparent EIRP level at receiving site in 30-31 dgw region. Receiver emptoys novl iphase lock loop discriminator thal expands and contracts lF bandwidth as a f unction of video modulat idn index present.

Ghana (which is  embarked on i ts  own domest ic
sate l l i te  program now).  The a l l  powerfu l  'nat ional
vo ice '  o f  the leadership f i ts  wel l  in to  the way
such countries operate. The Japanese see and
understand th is  wel l .  And they ' l l  make b ig money
at  i t .

There's that word again. Money.
The technica l i t ies of  d i rect - to-home (or  smal l

community receivers as were employed in India
with the ATS-6 experiments of two years ago)
serv ice suggests that  one of  two th ings has to
happen before direct-to-home satel l i te program
delivery is feasible. Home antennas must be small
and the receivers simple. That means inexpensive
rather  than technica l ly  s imple perhaps.  There are
two ways to  do th is .  One is  to  make the t rans-
mi t ter  on board the sate l l i te  so powerfu l  that  the
s ignal  level  on the ground can be in tercepted
and d isp layed wi th  min imal  receiv ihg equipment .
The Japanese BSE sate l l i te ,  for  example,  wi l l
have a s ignal  level  on the ground some 1,000
times (over 20 dB) as strong as our present SAT-
C O M / W E S T A R / A N I K ' f o o t p r i n t s ' .  T h e  o t h e r
technique is  to  ra ise the operat ing f requency of
the downl ink t ransmi t ter .  How does that  he lo?

Wel l ,  wi th  a g iven antenna s ize (say 6 foot  for
sake of argument) as the frequency increases the
gain of the antenna increases. So if  you take a six
foot  parabola at  4  GHz ( the present  downl ink f re-
quency range) and then use the same antenna at
11 GHz,  you p ick up a bunch of  added gain,
about  10 dB more gain to  be exact .  That  s imply
means that  where a 15 foot  (4 .5 meter)antenna is
requi red to  produce sat is factory (CATV type)
reception today at 4 GHz, a 4 foot (1.22 meter)
antenna would do about  the same job at  11/12
GHz tomorrow,  a l l  o ther  th ings being equal .

Only  they are not  equal .  The sate l l i te  s ignal
level is considerably stronger (20 dB or more) at
11112 GHz so that i t  even further reduces the
requi rements for  the antenna.  For  example,  the
receiver can be less sensit ive and therefore more
cheap ly  p roduced  (as  i n  mass  p roduced  in
Japan)and do the same job we now do wi th  our
re lat ive ly  expensive Amer ican bui l t  TVRO re-
ceivers.

It  is not mandatory that the satel l i te trans-
m i t t e r  (down l i nk )  f requency  be  ra i sed  to
accompl ish the u l t imate goal  o f  d i rect - to-home
broadcasting. l t  turns out that i f  you are designing
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Width-modulated
pulse

Vision insert ion
test signals (VITS)

Unmodulated pulse

ffi

TEST CARD of Russian (USSR-4) Statsionar is purposefully locked off of center of normal horizontal hold posiiion to display the aural
modulai ion which is transmittod with a 'width modulated pulse'.  Second aural 'width pulse' is not modulated in lhis instance.
Reception on privaie terminal in Great Britain using 8 foot parabolic anienna and home brew gear at 3.85 GHz. Satelliie over Indian
Ocean at approximately 80 degrees east.

high power output  t ransmi t ters  i t  is  s t i l l  eas ier  to
produce high power at lower frequencies. The
0.860 GHz downlink on the present ATS-O experi-
mental satel l i te or the 2.62 GHz downlink on the
same AT5-6 bird are prime examples of how with
p rope r  sa te l l i t e  eng inee r ing  rece i ve r -sys tem
costs can be reduced dramatical ly.

A learned example should suf f ice.  In  1970
NASA went to three research scientists at the
Stanford University Center for Radar Astronomy to
seek a satel i te system (system-the whole pack-
age of a satel l i te in geo-sync orbit plus the re-
ce ivers requi red to  produce h igh qual i ty  s ignals
on the ground)  des ign for 'developing nat ions of
the world'.  The Stanford study was buil t  around a
downlink at2.62GHz(2620 MHz)using FM modu-

RUSSIAN STATSIONAR-2 BIRD parked at 35 degrees east is
received wlth clockwlse circular polarization at about 3.85 GHz
and the 'apparent '  EIRP into the United Kingdom (where these
off-screen pholos were taken) is around 31 dBw. This is from an
I foot terminal with a 3.4 dB (340 degree K) homebrew bi-polar
LNA mountod at the antenna feed. Audio is transmitled via a
width-modulated pulse contained in the line suppression
(flyback) period.

lat ion (as we do with SATCOM), 25 MHz band-
width (we use 36), receiver noise f igures of 7 dB
(ours are typical ly under 2.0 dB which means
ours are more expensive), receive antennas 7
foot  in  d iameter  and a sate l l i te  EIRP of  51.7 dBw
(our present SATCOM/WESTAR/ANIK birds do
well to make 37 dBw in the center of their res-
pec t i ve  f  oo tp r i n t s ;  remember  tha t  h ighe r
satel l i te powers reduce the receiver system re-
quirements).

The Stanford study revealed that with a signal
level 5 dB over threshold (CATV terminals typi '
cal ly run 3-5 dB over threshold) the terminals
could be buil t  in the United States for $35.00
total antenna cost and $87.00 total receiver cost-
a whopping $122.00 per  complete terminal !  Un '
real you say. No, not really. The antenna design
developed by Stanford resul ted in  severa l
patents (see photo here); a very clever design
that al lows f lat metal sections to 'snap together'
as petals in a f lower to form a (parabolic) circle
around an ext ruded a luminum angle f rame.  The
whole antenna system knocks down into a 50
pound conta iner  for  sh ipping;  and the conta iner
f i ts  in to the t runk of  a  medium s ized vehic le .
NASA then funded testing of the package while
the AT5-6 system was or ig ina l ly  serv ing the
Rocky Mountain area (see CATJ for August 1974
and September 1974). The 7 foot version of the
antenna was also uti l ized in the lndia AT5-6 ex-
periments and for awhile a larger 15 foot version
was under  semi-ser ious considerat ion (dur ing
the mid-port ion of 1975)by the Governor's Off ice
o f  Te lecommun ica t i ons  i n  A laska  when  the
state was just gett ing into the satel l i te business.

The design, even though patents had been is-
sued and it  had been proven in the smaller 7 foot
format in conjunction with the AT5-6 experiments
at 2.62 GHz, apparently was just a l i t t le bit too
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SEVEN FOOT low cost'petal-bolic' antenna designed at Stanlord
in the early 1970's had a price tag of und€r $50 In quanti ty;
shown here at Roundup, Montana during AT5-6 oxperiments;
2.6 GHz legd and down conygrler ls mounted on antenna.

revolutionary for the State of Alaska at that t ime;
even though the price of $5,699 per 15 foot
antenna system was undoubtedly far lower than
other bids received at the t ime.

So it  is not really up to the Japanese to dis-
cover or develop the basic hardware for low cost
home receiv ing terminals ;  the designs are now
some e ight  years o ld and even a l lowing for  in-
f lat ion on some parts costs the $122 cost-per-
terminal could double or tr iple at the manufacturer
and sti l l  be quite cost effective to the end user.
American technology is capable, of course, of
doing anything the Japanese can do. Only be-
cause of  our  own pol i t ica l  and establ ishment-
economic concerns that direct home broadcast-
ing not get a foothold here, we don't perceive the
market on a world wide basis as the Japanese
apparently perceive it .

Since our U.S. (and perhaps Canadian) per-
cept ion of  what  sate l l i tes shal l  be u l t imate ly
ut i l ized for  keeps creeping in to the d iscuss ion,  i t
might  be wel l  a t  th is  po int  to  charge in to the
l ion's mouth and look at where the restr ict ions
are in our own regulations.

Satel l i te inter-connection is microwave inter-
connection. That is, the satel l i te is nothing more
than a microwave relay station lofted into orbit
and posi t ioned where i t  w i l l  prov ide opt imum
service. Our FCC (and many other nations) looks
upon frequency assignments f irst in terms of
what they wil l  do, and then who wil l  occupy the
assignment.

Microwave communication assignments are
reserved in most areas for point to point com-
municat ion.  And point  to  point  communicat ions
are considered private. The word private is impor-
tant to the legal question of who is authorized to
l in tercept '  or  receive point  to  point  communi-
cations.

Most  po int  to  point  communicat ion systems
are operated by common carrier l icensees. A
common carr ier  is  a  l icensee of  a  'system' ,
meaning one or more transmitters and'one or
more receivers. In al l  common carrier systems
the material transmitted is material del ivered on
a hired-basis, which is another way of saying the

PATENTS ISSUED on two dlfferent torms of low-cost satellit€
terminsl antonnas covered bolh quasl-parabollc and regular
parabolic deslgns. Work was done at Stanford In early 1970's.

'carrier '  is not (typical ly) the originator or the user
of the material.

S ign i f i can t l y ,  i n  m ic rowave  l i censed  sys -
tems the receivers are virtual ly always l isted on
the l icense along with the authorized transmitter
locations. ln a sense then receivers are l icensed
as well as transmitters. And this is an important
point  as we shal l  see.

Now in  1934 when the current  ( rev ised of
course) Communications Act was drafted, there
was some concern that f irms that carried private

MORE REFINED VERSION of the 7 loot low cost parabollc stlll
had costs far below present prlcing siructures and was capable
of being shipped in a 50 pound contalner that llt Into trunk of
car. Antenna here was under golng antenna test rango evalu-
ations at Martln-Marletta:
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lf we didn'tdeliven
extna-distance
gas iniected poly,
someone else might
be numben one.
Introducing One lnch'Lumifoam III.

Unl ike other companies who merely
talk about super low loss cable, Times
del ivers. Here is One Inch 'Lumifoam II I
with attenuation of .720 db/100 max @
300 MHz. This is the inch that translates

into many more yards between ampli f iers.
You wanted this premier size in'Lumifoam II I  so we perfected i t ,  coupl ing

the best electr icals in the business to
the proven mechanical characterist ics
of smaller sized 'Lumifoam m. A
construct ion which makes i t  easier to
st r ip ,  whi le  mainta in ing immuni ty  to
moisture migrat ion.

Cal l  us for as much One Inch'Lumifoam III as you want. Nobody works
harder to stay number one than the
company that is number one.

358 Holl Avenue,Wollingford, Cl 06492
(2O3) 265-2361, TWX, 710-476-0763

InConodo,5215 R€ De Lo Sorcre St.,tvlcnkeot.O@ (514)341-7440

UVISION OF TIMES FIBER COMMUNICATIONS.INC
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A TYPICAL 12 CHANNEL satel l i te. .  .Canada's ANIK-A series (current series now operating with three birds) shows redundant pack-
aglng of elecironlcs.

TRANSMITTER
DRIVERS

messages have some protection from eaves-
droppers.  Much of  the business t ra f f ic  t rans-
mitted for hire is private business (or personal)
material,  intended for one (designated) recipient.
Such transmissions are not, as in broadcasting
s ta t i on  t ransmiss ions , ' b roadcas t i ng  ma te r ia l '
intended for general reception by the public at
large. So in the 1934 Act a section was penned in
deal ing wi th  'pr ivacy of  communicat ions ' .  That
section is Section 605 and it  says:

". . .No person not entitled thereto shall receive
or assist in receiving any interstate or foreign
communication by radio and use such communi-
cation (or any information therein contained) for
his own benefit or the benefit of another not en-
titled thereto. . .".
What does al l  of that mean?
Just  th is .  Microwave point  to  point  communi-

cation systems are reserved for use by l icensees
who have FCC speci f ied t ransmi t ter  locat ions
and FCC specif ied receiving locations. And the
communicat ions mater ia l  is  not  avai lab le for
(d i rect )  genera l  publ ic  consumpt ion;  i t  is  to  be
uti l ized only by those authorized to receive it  ut i-
lizing an FCC authorized receiving terminal.

A private terminal, then, not l icensed by the
FCC is  in  v io la t ion of  both the l icensing s tatutes
and Section 605 (i f  you are not l icensed you can-
not be an authorized reception point and you are
therefore ' .  .  .not  ent i t led.  .  . to  use such com-
munications. . . for [you{ own benef i t .  .  . ' ) .

That  seems c lear  enough but  i t 'may not  be
entirely val id under today's technology. The FCC
generally does not l icense receivers (and it  is in
fact prevented by specif ic language in the 1934
Act from licensing private receivers) unless the re-
ceivers are a part of a specif ied point to point
system (as in microwaves). Ten or twenty years

INPUT
MULTIPLEXERS TWT'S

-r. --i- --l-
C H A N N E L  I ( ) H  F

OUTPUT
MULTIPLEXERS

ago when v i r tua l ly  a l l  microwave t ransmi t ters
had (typical ly) one microwave receiver'attached'
to them, the ratio of transmitters to receivers
stayed pretty close to 1 to 1. But that was before
satel l i tes, where in theory one transmitter (the
satel l i te) serves many receivers (the TVRO's).
How many receivers can be served by a satel l i te
transmitter? | nf i  nite.

Must they al l  be l icensed? A better question
is "why must they al l  be l icensed"? What actual
need is served by l icensing?

ln the context of terrestr ial microwave trans-
mi t ters  and receivers,  l icens ing does two th ings.
It primari ly helps the regulators (the FCC or whom-
ever) sort out the users so as to insure that each
point to point system operates without interfer-
ence from other point to point systems. That is
a val id FCC function if  for no other reason that
orderly use (regulation) insures the most efficient
use of  a  l imi ted ( i .e .  not  in f in i te)  resource.  So
l icensing per forms a usefu l  funct ion in  terms of
eff icient spectrum useage. But probably there is
no other  rea l ly  va l id  reason for  the l icensing of
receivers, especial ly in a high ratio service such
as sate l l i te  to  ground t ransmiss ion.

What about the Section 605 problem? That's the
business of unauthorized interception of 'private'
( in  our  case common carr ier )  t ransmiss ions.
Again, no easy answer. When the law was written
in 1934 international common carriers such as
RCA and ITT and others of that era were operating
shortwave (high frequency or 3-30 MHz) l inks
between North America and say Europe, or Africa,
or South America (etc.). These shortwave HF radio
l inks, some of which carried overseas telephone
calls, some of which carried overseas telegrams
and contracted-message- t raf f ic ,  were 'so ld '  to
users on the basis of providing two-way com-
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ANOTHER VIEW of I foot priyate Intelsat reception terminal;
terminal also used for recopiion from Russian Ststsionar serios
sateff i te( in 3.7-4.2GHz band lhat is common world wide).

munications of a secure nature. A company sell ing
oil on the international market would be reluctant
to  send  p r i v i l eged  (p r i va te )  commun ica t i ons
from their New York off ice to the Paris off ice i f
they felt the privi leged messages could be easily
intercepted by a competitor and the intercepted
information used against the company by a com-
petitor. Having Section 605 on the books didn't
prevent somebody from putt ing down $100 for
a shortwave receiver and tuning in the overseas
HF c i rcu i ts ,  but  i t  might  make them th ink twice
about  d ivu lg ing or  us ing for  pr ivate gain the mes-
sage traff ic they heard (the $10,000 f ine attached
to this is for reception or divulgence of the traff ic
intercepted, in fact, even the relating of the exis-
tence of such traff ic or circuits was covered by
the or ig ina l  meaning of  the act . )  Obvious ly  th is
was a fair law, a good regulation that made sense
in the context of private or privi leged traff ic in-
tended not for general consumption but for pri-
vate use.

Private message traffic should be private. Few
would argue with that. But most of the trans-
missions we are discussing here.are not private
message traff ic. Programming sent via satel l i te
to (FCC authorized) CATV terminals travels from
the uplink station to the CATV home unedited.
Nobody censors any part of i t  and neither Super
17 or  CBN or  even HBO can real ly  be considered
private message traff ic. To be sure, they are'tol l
traff ic '(that is, somebody must pay for use of the

ANOTHER VIEW of a tripod mounted 5 foot 860 MHz AT5-6
receive ierminal ol European origin.

programming because there is a tarif f  or charge
attached to the use of the transmission system)
but tol l  traff ic is not necessari ly private traff ic,
at least not in the context of the original meaning
of Section 605.

Even ANIK programming, created for sparsely
populated areas in Canada, can hardly be con-
sidered 'private message traff ic ' ,  for at the end of
each u pl i  nk/satel I  i te relay/downl i  nk TVRO there
is a standard VHF band (low power) TV trans-
mi t ter  which accepts the ANIK del ivered s ignals
and without edit ing or censorship rebroadcasts
those programs out to whomever chooses to re-
ceive the signals in the area with their own private
standard TV set.

There is no easy answer to the problem, at
least  not  under  ex is t ing guidel ines and law.  The
U.S. law does not say that you cannot have a
private terminal, it simply does not say that you can.

Could an ind iv idual  insta l l  a  terminal  and pay
the tol lrate for reception of WTCG/WTBN or CBN
or HBO? Again, no easy answer. Unti l  the FCC
acts on the first private (i.e. non-CATV class)
recept ion terminalappl icat ion,  there is  no formal
policy in the area. One 'out '  apparently being
pursued by several would be operators of private
terminals, is for the applicant to simply 'pretend'
he is a (small) CATV system. The fact that he only
serves his own home (or fewer than 50 at any rate,
in which case he is not formally in the FCC's
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RF CHANNEI.
NUMBER

RF CHANNEL ------------>

CENTRE
1 4 2 1 3  l l  1 4 2 7 4

FREQuENCTES 3 RECEIVE BAND
COMMAND
U P L I N K

FREQUENCIES IN MHz

TRANSMIT BAND

REPEATER A

TELEMETRY
DOWNLINK

IRANSMIT BAND

REPEATER B

FUTURE ANIK-C band plan wll l  ut l l lze staggered channels In 14 GHz upl lnk and 11.7 downlink range. Hlgher powor satel l i te
transmltters comblned wlth groalor galn per antonna unlt at recelvers wlll result In smaller recelveonly termlnals that could ul-
tlmately sorve dlrect to-home servlces.

F
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eyes a CATV system) apparently would be no
stumbl ing b lock for  l icensing the terminal  i f  the
appl icant  went  through the same Compucon/
SAFE frequency coordination study and put in
the same type of professional (properly designed
to meet the technical standards) terminal. Those
who are pursuing this'mini-CATV-l icensing-route'
regard the hassle and wait ing period for a TVRO
l icense 'good insurance '  for  the i r  investments.
One noted to us "When I get done I will have around
$30,000 t ied up in this. .  . l  don't want to see it  con-
fiscated by some over zealous bureaucrat or have
the reception ruined by some new Bell link".

For the moment, however, most who are invest-
ing in private terminals (and many more are in the
serious planning stages than actually under con-
struction at the moment) are less incl ined to take
th is  at t i tude or  approach.  But  wi thout  l icensing
there is a'Calch-22' problem. lf you don't have a
l icense (and the CATV terminal l icensing route
is the only close-f i t  around)you can't get authority
to use the signals, privately or otherwise. How's
that?

Well,  before HBO or WTCG or CBN (through
the common carriers where applicable)can al low
you to use their signals ( i .e. authorize you to re-
ceive them), they must as FCC l icensees or regu-
latees insist that you have the proper FCC license
to receive the signals. So you can't use WTCG/
WTBN legally unless you negotiate an agreement
with Southern Satel l i te Service (the common car-
r ier), and, you can't negotiate an agreement un-
t i lyou have a l icense.

"The big mental hurdle facing would be private
terminal users may be their mis-conception that
any signal that is in the air is lree for the taking"
notes one Washington attorney. "We have such
a rich broadcasting-for-the-public at no direct-use-
charge to the public service in this country that
people just immediately assume ' i f  i t  is in the air,
it's free'. That is of course not true with privately
owned circuits such as common carrier microwaye."
The resort owner in the Rockies who put in his
own private terminal this past fall looks at it slight-

ly  di f ferent ly.  " l 've waited for nearly thir ty years
for television to reach here. Indirectly, when I pur-
chase a product advertised on television, I carry
some of the costs of their television advertising.
I've been paying for television for thirty years, direct-
ly through taxes for PBS and indirectly through
goods and services advertised on television and
marked up to coyer the advertising costs. I'm en-
titled to television and after I've spent $30,000 for
a terminal,  Iam double-ent i t led."

Ed Taylor of Southern Satel l i te notes " l 've had
people send us money for private use of WTCG;
they are trying to do the right thing, I know. But I
have to return them their money because our com-
mon carrier relationship as an FCC licensee is such
that if we serve even one non{FCC)-authorized ter-
minal and collect money for such service, we could
have our business shut down in a minute. Regard-
less of how I might feel about private terminals and
the people's right to television, I can't accept pay-
ment for service to un-authorized terminals".

So don ' t  send in  those ten  cents  a  month  to
Taylor.  Or anyone else for that matter.  Using and
not paying for WTCG/WTBN (at ten cents a home
a month)  i s  one th ing .  l t  i s ,  a f te ra l l ,  a  commerc ia l
TV stat ion signal and your payment is a pro-rata
share of the cost of  relaying the signal to you
more than a program-use-r ights fee. But what
about pr ivate terminal recept ion of one of the
pay-cable-services? Jeff  Reiss of SHOWTIME
observes, "lf a private individual came to us re-
questing service, I guess we'd be willing to negotiate
for a service contract and rate. However, we have
to live with the FCC rules and an FCC license lor
the receiver would be a pre-requisite to providing
service on a business like basis."

Catch 22 alr ight.  No legal service without an
FCC l icense, and unless the pr ivate terminal
user agrees to fol low the cumbersome and some-
t imes expens ive  CATV te rmina l  l i cens ing  rou te ,
no  l i cense.

Might the rules requir ing a l icense not change?
There are some indicat ions that perhaps they
might in some l imited areas. The Mutual Broad-36
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NEXT GENERATION Canadian ANIK-B system wll l  Include six ' l4 GHz upl lnk, slx 1 '1.7 GHz downllnk transpondors ln addl i lon to 1 2'standard formal' 416 GHz transponders. ANIK-B holds a NASA launch spot In November of thls year.

casting (radio) Network proposal to install around
500'small '( ten foot) terminals for radio network-
ing of MBS programs is predicated upon the FCC
dropping the requirement that each and every
terminal be l icensed in the fashion TVRO ter-
minals  are now l icensed.  Mutual  is  hoping (see
CATJ for January 1978, page 42) that the FCC re-
cognizes the crunch 500 terminals  might  cause
on the l icensing sequence and reconsiders the
present l icensing requirements. But granting a'master'  or 'blanket'  l icense to MBS for 500 audio-
only receiver terminals is a far cry from re-assess-
ing the present FCC rules that simply do not
recognize the microwave frequencies as 'direct
broadcast f req uencies'.

A wholesale revamping of the rules, recognizing
the use of  the sate l l i te  downl ink f requencies for
direct to home broadcasting in the United States,
wil l  not come easily, i f  at al l .  By leaving the FCC
designation of the (presently uti l ized) 3.7-4.2GHz
region as "Point to Point Microwave", al l  of the
restrictions that apply to this type of service apply.
A ban against 'broadcasting to the general public'
is included in these restr ict ions. l t  is a formidable
hurdle and the present broadcasters and the net-
works l ike i t  r ight where it  is, in place, and acting
as a shield between their present lucrative busi-
ness system and the way it  might be someday
in the future if direct-home-service were authorized.

Another Unsettled Year
So where does al l  of this leave us? Probably

in for at least another year of uncertain appli-
cation of the TVRO technology in the private
sector. As long as the big push for direct to the
home broadcasting satel l i tes is oJf shore and
away from the North American continent, it seems
l ike ly  nobody wi l l  push for  e i ther  ru le  changes
or Congressional action in this area.

Private backyard low-cost experimental ter-
minals  wi l l  grow in  number,  but  few wi l l  produce
pictures of a saleable nature. l t  is however l ikely

that in electronic journals of a general circulation
nature there wil l  begin to appear 'how to do it '
articles describing some or all parts of the home
terminal. The TVRO wil l  come out of the 'closet'
in  1978 and eventual ly  many wi l l  be bui l t .

The more profess ional  un l icensed pr ivate
terminals , 'min i -CATV-terminals '  serv ing remote
resorts or famil ies wil l  also grow. Sooner or later
one or more of these is bound to get under the
skin of either the broadcasters or the networks
or  the f i lm product  owners and a su i t  wi l l  pro-
bably be f i led. l t  may be a copyright violation
suit,  or, i t  could be a 605 suit.  The FCC may act
re luctant  to  jo in  the su i t  go ing in ,  but  u l t imate ly
they wil l  because they wil l  have no other choice.
How such a suit goes wil l  depend to a large mea-
sure on the seriousness of those bringing the
init ial action. l t  could turn out to be one of those
go-on-forever suits such as the current suit against
Sony for home recording copyright violation. On
the bottom line, when technology moves beyond
the language of old laws, it may be far simpler to
rewrite the laws than to attempt to force compliance
through court actions.

The only real unknown for the balance of this
year is the question of how the FCC wil l  treat
private applications disguised (thinly at best) as'CATV terminal applications'. l f  the Commission
decides to let them pass, for the t ime being at
least, perhaps the technology wil l  have an op-
portunity to 'seek its own level '  and develop along'natural unfettered l ines' for long enough that
a clear, rational national policy can be addressed
several years down the road. On the other hand,
if  the FCC shuts off the very small tr ickle of such
private-but legal terminals as they f irst begin to
appear, experience has shown that the FCC wil l
simply drive the technology underground. That
won't stop it  of course, and by driving it  under-
ground the FCC may lose hope of ever develop-
ing a sane national policy in this area when the
time is ripe some years ahead.
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Four Ghannels On Westar
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ASN PROMISESTO BRING
THREE INDIES PLUS A MOVIE CHANNEL

UP ON WESTAR II WITHTHEIR
sGREAT HEADEND IN THE SKY'

A Second Start
To date v i r tua l ly  a l l  o f  the cable te lev is ion

satel l i te relay has been accomplished on RCA's
SATCOM l l  b i rd .  From humble beginnings on
September 30,  1975 wi th  HBO prov id ing f i rs t  one
and then two transponders of service the CATV
use  o f  t he  RCA sa te l l i t e  has  g rown  and
mult ipl ied so that today al l  12 of the horizontal
transponders on SATCOM (l l  today, I after mid-
May) are f i l led or dedicated to CATV program
delivery services. Not only are the 12 horizontal
transponders active or spoken for, but, there are
al ready people s tanding in  l ine for  the f  i rs t  o f  the
(u l t imately) 1 2 vert ical transponders.

To date more than 1,000 CATV systems have
s u b m i t t e d  t h e i r  a p p l i c a t i o n s  t o  f r e q u e n c y
coord inat ion companies (COMPUCON, SAFE,
etc.) and as our Satel l i te Technology News

ASN OUICK FACTS

Company AmeriCom Satelllte Network (ASN)' Inc.
Address(*) 6350 LBJ Freeway, Suite 148

Dallas, Texas 75240
Telephone 214-233'1729
Oflicers Frank Merklein, President

Bil l Bauce, Director of Marketing
Alfl l iations DigitalCommunications'lnc.
Servlce Four separate transponders programmed

with independent stations KTTV (11)' Los
Angeles;WGN (9) Chicago;WOR (9) New
York CitY Plus 'Channel 1', a movie/
sPorts channel

Satellite WESTAR ll (123'5 degrees west)
Upllnk Western Union sites Los Angeles, Chicago'

New York CitY
Programming Stations feature sports, movies, syndi-

cated materials; 'Channel 1' features
mixture of 'classic movies' plus G and
PG newlY released movies

Start Date Limited service scheduled to begin 4'
I 30-78 (see text)

Charges 15 cents per sub first indie' 'two indies
25 cents, all three lor 30 cents; 'Channel

1' $1'30 Per month Per sub, bulk dis'
counts for larger oPerators

'Otflce llsted ls Marketing Olfice; other oflices Marina
Del Rey, Callfornla and (Digllal Communications) St
Pelersburg, Fl.

column repor ts  month ly  new appl icat ions going
on f i le  a t  the FCC are running around the 50 per
month level.

Enter  in to th is  'explos ion '  a  group that  f i rs t
ca l ls  i tse l f  the Amer ican Sate l l i te  Network ( la ter
ca l l ing i tse l f  the Amer iCom Sate l l i te  Network)
which proposes,  dur ing the course of  the San
Diego Western Cable Television Show this past
November ,  t o  p rov ide  fou r  sepa ra te  new
transponders of CATV service via the Western
Union b i rd  WESTAR l l .  On the sur face the ASN
plan for four channels of service on WESTAR l l
sounded al l  great and grand; three independent
stations selected from three major markets in
the United States plus a low cost movie and
s p o r t s  a n d  i n f o r m a t i o n  c h a n n e l  t o  b e
programmed twenty four hours per day. All  for the
bulk-rate price of $1.60 per subscriber per month.

One of  the pr inc ipa ls  in  the venture labeled the
serv ice 'The Great  Headend In The Sky ' .  But  not
everyone shared the ASN vision and in fact many
people in  the industry  fe l t  that  the only  th ing
l ike ly  to  be ' in  the sky '  was the deep color  o f
blue. In short, very few people took the ASN
announcement very seriously.

U n d a u n t e d  A S N  m o v e d  a h e a d .  D u r i n g
December they restructured their programming
approach and by January they had brought a few
talented and experienced CATV hands on board
to help work out the detai ls. Foremost amongst
those added to the ASN team is Bil l  Bauce who
became the ASN Director of Marketing. Bauce
comes to ASN from a circuitous route that
included stops along the way at the mid-60's
Time-Life entree into cable, and a period of cable
management and operation.

By the end of January ASN was back in the
press release business, report ing that their
s tat ion l ine up would now be:

1)  'Channel  1 ' ,  a  movie and spor ts  enter ta in-
ment  channel ;

2) Los Angeles KTTV (channel 11 off air), an
independent station that is highly rated and
which features considerable Los Angeles
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area professional sports including the LA
Dodgers;

3) Chicago WGN (channel 9 off air), another in-
dependent station that is general ly ranked' the number one ind ie '  in  the nat ion;

4) New York WOR (channel 9 off air), probably
the top ind ie in  ' the b ig apple ' ,  wi th  a heavy
run of sports from the NYC metro region.

Most  people responded wi th  a 'ho-hum'
att i tude and apparently believed the sky was sti l l
very-very blue. Unti l  the 17th of February when
ASN announced  tha t  t hey  had  " reached
agreement with Western Union to lease lour
satel l i te transponders" on WESTAR l l ,  and,"testing wil l  begin late in Apri l  and then gradually
increase to a full 24 hours per day per channel".
That brought the doubting Thomases out of the
wood work in droves.

"How can these guys go onto WESTAR on such
shor t  not ice? They haven' t  even f i led an
application with the FCC to be a Common
Carrier?" responded one present day user of
satel l i te transponder service. "This thing is just a
bunch of hot air!" said he.

By way of explanation, when the pioneer in
th i s  bus iness  Sou the rn  Sa te l l i t e  Sys tems
wanted to take Atlanta's WTCG live across the
country via satel l i te i t  was necessary for SSS's
Ed Taylor to make a formal application to the
FCC to (1)  be recognized as a 'sate l l i te 'common
carrier, and, (2) get permission to ' trunk' WTCG
a l l  ove r  t he  coun t r y  on  sa te l l i t e .  S im i l a r
approaches have been or are being fol lowed for
Taylor's planned additon of San Francisco indie
KTVU (scheduled for an August 1 start on
SATCOM transponder 18) and by United Video's
planned offering of Chicago WGN on some (yet
unspecif ied) SATCOM transponder. ASN, i t  says
here in black and white, is not asking the FCC for
(1) recognit ion as a common carrier, or, (2) FCC
permiss ion to  t runk the i r  three of f -a i r  ind ie
stations around and about the countryside.

One must natural ly ask "How can this be?". Or
more simply "Can this really happen?"

The answer may not be as definite as you, the
reader, would l ike. l t  is (your choice) a quali f ied
yes, or, a quali f ied no. To be more precise, i f  they
do i t ,  then i t  is  done.  i f  they can ' t  do i t ,  then i t
can't be done. For we are f irmly convinced, after
several months of intensive investigation that i f
(or better yet lF) i t  can be done, this bunch wil l  do
i t .

ASN is  someth ing of  an in igma.  l t  is  a
Corporation, with an lowa base. l t  is a subsidiary
of  someth ing ca l led Dig i ta l  Communicat ions,
Inc., a relatively small Florida f irm located in St.
Petersburg which has been rather  heavi ly
involved in pay-movie delivery and security
s y s t e m s  ( p r i m a r i l y  f o r  h o t e l ' a n d  c a b l e
operations) for some seven years now. As a
Digit ial subsidiary (owned 49% by Digital) ASN
has the inside track on some rather intr iguing
new technology which may one day create quite
a stir in the satel l i te world. But more about that
later.

DIGITAL's Key Cinema equipmont should be famil iar to those
who spend any time in hotel rooms. Much of the Digital pay-view
gear is proprietary to the firm and was developed by firm's Mike
Paolini.

So what is ASN? Well,  from all  appearances it
is a 'group' with extremely adequate f inancial
reserves who are ready, wil l ing and able to stand
good for the (estimated) $6,000,000 per year
transponder lease/rental charges on the chance
that what they are offering ' for sale' to the cable
industry  wi l l  catch on and become f inancia l ly
viable. The f inances for ASN comes from a group
of investors headquartered in Des Moines, lowa
where ASN Board Chairman Wil l iam McDonald
(attorney and businessman) resides. The venture-
cap i ta l i s t s  assoc ia ted  w i th  McDona ld  a re
variously described as "a closely knit group" and"very f luid with ready capital". The President of
ASN is  one Frank Merk le in ,  a  veteran of
Twentieth-Century Fox, NBC and the old Time-
L i fe  cable d iv is ion of  the mid 60 's .

Then there is  Michael  J .  Paol in i ,  the Pres ident
of Digital and Donald Kirk, Technical Advisor to
the f irm. Paolini is young (36), a veteran of Philco-
Ford (microwave and satel l i te divisions) and
Jerrold (microwave division), and probably one of
the ten hardest working, most work-driven
people in the world today (and the other nine just
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ASN's Donald Kirk brought Jerrold into the CATV microwave
world, served at Philco as Head of Microwave Engineering and is
now completing work on a totally new approach to digitalizing
video so that two Yidoo signals can flow through a single
transponder wiihout degradation. Don is shown here with lhe
Digital/ASN 4.5 meter terminal instal led at their St. Petorsburg'
Florida home office.

died from heart attacks!). l f  you are going to keep
up with Paolini you need winged feet and a
un ive rsa l  c red i t  ca rd  tha t  i s  p r i n ted  on
something more durable than plastic (Paolini 's
American Express card is l i teral ly held together
with tape and glue; he's the f irst person we ever
met who had worn it  out before the y.ear was up!).
Paolini is one of those 'unforgettable characters'
you meet al l  too rarely in l i fe; he has been
involved in just about every technique and
scheme for distr ibuting pay movie programming
created since the late 1960's. And as for his
sate l l i te  exper ience.  .  .wel l ,  Paol in i  invented
them. One (of a long l ine) of 'unforgettable'

Paolini stories' involves his being in charge of a
video surveil lance project for the U.S. Army
dur ing  the  V ie tnam pe r iod .  l t  seems  the
Pentagon wanted to transmit television pictures
of the Haiphong harbor back to Washington, in
as close to real t ime as possible, to help the top
brass decide exactly when and how they should
mine the Harbor. According to Paolini there was
considerable concern that the mines be placed
in the Harbor at a t ime when there were no
R u s s i a n  s h i p s  t h e r e .  T o  d o  t h i s  t o  t h e
satisfaction of Washington, a video to satel l i te
l ink was created using one of the very early
orbit ing DSS satel l i tes. The satel l i te had a
trajectory that made it  possible ( i f  the uplink
station tracked the moving bird) to access the
bird for just a couple of hours per day, sending
the upl ink s ignal  back to  a mi l i tary  downl ink
terminal site in Hawaii,  where it  was patched into
another uplink terminal for relay ( in real t ime)
back to the Pentagon in Washington. Paolini was
in charge of the 'Nam' effort. He recalls one
occasion where the video (camera) feed was
giving them fi ts and an impatient Pentagon
off icer on the radio intercom l ink was having f i ts
because there was no l ive video of the habor
coming through the system. "What in the hellare
you sending to us!" yel led the Pentagon end
commander.

"A test pattern" was Paolini 's curt reply.
"You mean you have hauled a satellite uplink

station and a squad of men down a trail through
enemy territory that is mined with our mines and
enemy mines iust to send us a test pattern???"
came back the incredulous answer.

Yup,  that 's  Mike Paol in i .
Donald Kirk, on the other hand, is to CATV

microwave what Paolini probably is to satel l i te
systems. Kirk came to Jerrold way back when as
the owner and operator of something called K
and A Electronics. l f  you go back far enough in
this industry, that tel ls you that the Jerrold
microwave for CATV was really K and A
microwave, created, designed and buil t  by
Donald Kirk. In addit ion to being Chief of
Engineering and Design at Jerrold, Kirk was head
of Philco's microwave engineering division. Both
Pao l i n i  (who  i s  an  e lec t r i ca l  eng inee r ing
graduate from Drexel) and Kirk hold patents in
the microwave and cable f ields.

Two very heavY guYs.
Digital has been in and out of al l  sorts of

episodes in the pay movie business for about ten
years. Their 'Key Cinema' program that puts
movies into hotels on a per'view basis was one
of the f irst in the industry that worked well
enough to be satisfactory to hotel cl ients and in
the St. Petersburg area Digital st i l l  does a
r e l a t i v e l y  s m a l l ,  b u t  p r o f i t a b l e  b u s i n e s s
providing hotel room pay movie hardware and
even the software (i .e. the movies)'  Paolini
recently went through a bad year of law suits and
court hearings on a matter involving electronics
giant Motorola; a batt le that revolved around
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M o t o r o l a  a t t e m p t i n g  t o  a c q u i r e  P a o l i n i ' s
company and hardware (proprietary). In the end
Paolini won (a bunch of money in a judgement)
but the lost year for Mike did more to slow down
his winged feet than perhaps anything previous
in h is  bus iness l i fe .

So much for the people of ASN. We felt the
background was important because who they are
and  wha t  t hey  a re  se t t i ng  ou t  t o  do  i s
(generously)very controversial. ASN is not setting
ou t  t o  p lay  the  game acco rd ing  to  the
established rules, and anyone that is thinking
about playing with (or against) them had better
recognize going in that here is a group that does
not take 'no' for an answer. l f  there is a
way. . .any way. . . to accomplish their end goal,
they wi l l  do i t .
The Goal ls What?

Their goal is a large, nationwide 'aff i l iate'
system of cable television operators who carry
one, two, three or al l  four of their WESTAR l l
transponder channels. In the end they plan to
make money on their service.

The f i rs t  b ig  hurd le for  a  cable system
interested in their service is the signal carriage
rule(s). Clearly many systems out there, at least
the majority of the larger ones, have no room left
in their signal carriage bag to add even one more
independent signal. Not ful l  t ime at least. That
doesn't seem to bother ASN all  that much; they
think there are enough small,  or rural systems
(when carriage rules do not apply)to take them to
the break even point at least. ASN's Bil l  Bauce
sees a two pronged market there.

"First we have in the existing systems in the
country around 1.2 million homes that could carry
all three of the ASN independent signals if we
could figure out a way to get the costs down where
systems as small as say 200 subscribers could
afford the terminal plus the service. We've done
that. Then there are those systems that could carry
less than our full three indie signals (say one or
two), and they represent perhaps another 800,000
such subscribers out there. Finally there are those
larger market systems where New York Mets
baseball (from New York's WOR) or Dodger
baseball (from Los Angeles' KTTV) or a sports
special from Chicago would sell well along lines
not dis-similar to the Madison Square Garden
Events channel. Between these three indies there
is a potfull of programming available which
systems could carry on a part time basis without
ever running signal carriage rule restrictions".

Bauce is r ight of course. l t  is Frank Merklein's
'Great Headend In The Sky'concept.

The init ial thrust is to make available to those
systems that do not have FCC signal carriage
rule problems the ful l  compliment of indie signals
p lus someth ing ASN cal ls  'Channel  1 ' .  l f  a
system takes al l  four channels he wil l  pay $1.60
per subscriber per month. Or, a system can take
(any) one indie for 15 cents per subscribing home,
any two indies tor 25 cents per subscriber home
or al l  three indies for 30 cents per subscribing
home. The way the 'sports and entertainment'

ASN's Bill Bauce is 15 year yeteran ol cable industry with
experlence at Time'Lile Cable, VP for CATV at Reeyes
Broadcasting and Sammons Communlcalions.

channel concept is presently being marketed
(that's 'Channel 1') requires that i l  your system
takes that channel you pay $1.30 for i t  (or $1.60 if
you take all four) for every home on the system; it
is not being offered as a 'pay channel with a
special charge'. The three indies are not your
twenty four hour per day seven days per week
stations l ike Atlanta's WTCG, but they come
close. By the t ime you al low for the three hour
time zone spread between New York and Los
Angeles you just  about  never  run out  o f
programming on at least one channel as a
min imum. A compar ison of  operat ing hours and
programming blocks for the three indies is
shown here.

l f  the system is past the point of resolving his
signal carriage rule restr ict ions the next hurdle
is the money involved. As Bauce says "We have
solved that one".

First of al l  the ASN programming wil l  be up on
WESTAR l l .  On the surface that sounds bad
since everything else is on SATCOM; and as
soon as the industry starts employing a second
satellite everyone who already has service from
SATCOM has to figure out how to afford a second
lerminal. l t  is a basic fact of l i fe that i t  takes one
satel l i te terminal receive antenna for each
satel l i te you wish to look at (simultaneously).
And given the 'broken f ield running' posture of
ASN today it  is not l ikely that every system that
might  want  the serv ice would be wi l l ing to
'spring for the special terminal '  unti l  the ASN
operation has stabil ized somewhat.

"We recognize that for a system to go on the
hook for perhaps $30,000 for a terminal for
WESTAR, we have to look pretty solid. And it will
probably be a year or two before we have been here
long enough for people to quit worrying about
whether we will still be here tomorrow. So we had
to design a 'getting-in' system that made it very
inexpensive for systems to add our 'Great

.
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REAL.TIME COMPARATIVE SCH EDULES

For the purposes of comparing how your viewers would be watching or choosing from programs from the three ASN
independent siations scheduled for WESTAR ll, here is a four-time-zone schedule for a typical Friday (starting midnight Friday
EST but when it is sti l l  Thursday f urther west) for KTTV-1 1 (Los Angeles), WGN-9 (Chicago) and WOR-9 (New York City).

EST

12M
:30

'IAM
:30

2AM
:30

3AM
:30

4AM
:30

5AM
:30

6AM
:30

7AM
:30

8AM
:30

9AM
:30

lOAM
:30

1' IAM
:30

12N
:30

1PM
:30

2PM
:30

3PM
:30

4PM
:30

5PM
:30

6PM
:30

7PM
:30

8PM
:30

9PM
:30

lOPM
:30

1 1 P M
:30

csr
1 1 P M

:30
12M

:30
1AM

:30
2AM

:30
3AM

:30
4AM

:30
5AM

:30
6AM

:30
7AM

:30
8AM

.?n

9AM
:30

lOAM
:30

11AM
:30

12N
:30

1PM
:30

2PM
:30

3PM
:30

4PM
:30

5PM
:30

6PM
:30

7PM
:30

8PM
:30

9PM
:30

lOPM
:30

MST

lOPM
'en

1 1 P M
:30

12M
:30

1AM
:30

2AM
:30

3AM
:30

4AM
:30

5AM
:30

6AM
:30

7AM
:30

8AM
:30

9AM
:30

lOAM
:30

11AM
:30

12N
:30

l P M
:30

2PM
:30

3PM
:30

4PM
:30

5PM
:30

6PM
:30

7PM
:30

8PM
:30

9PM
:30

PST WOR.New York City

gPM (movie)
' ?n

1OPM ta lkshow
:30

11PM news
:30

12M
:30

1AM
:30

2AM
:30

3AM
:30

4AM news
:30 PTL Club

5AM
:30

6AM pub. service
:30 talk show

7AM RomperRoom
:30

8AM Straight Talk
:30

gAM news
:30 Topper

10AM movie
:30

1 1 A M
:30

12N l ronside
:30

1pM movi€
:30

2PM
:30

3PM Concentration
:30 Jokers Wild

4PM Bowling For Dollars
:30 Newlywed Game

sPM movie
:30

6PM
:30

7PM Untouchables
:30

8PM Odd Couple
:30 movie

WGN.Chicago KTTV.LoS Angeles

(movie) Merv Griff in

news
movie news

Odd CouPle
That Girl
Cross Wits

Saint movie

movie

pub. service movie
kids show

Jeann ie
movie

Donahue

Bozo

Family Affair
Jim Nabors

MM C lub
Fl in ts tones

Gi l l igan
Jeannie
Bewitched
3 Sons
Dick Van Dyke
Odd Couple
Star Trek

movie

news
movie

pub. service
New Zoo Revue
carloons

Lucy
Family Affair
Andy Griff ith
Hogans Heroes
news
movie
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Headend In The Sky'  to their  cable systems"
notes Bauce.

l f  you  are  no t  s i t t ing  down a t  th is  po in t ,
perhaps you'd better f  ind a comfortable seat.

"We wi l l  be offer ing a ful l  four channel satel l i te
terminal del ivered to the aff i l iate 's si te and with on'
si te instal lat ion engineering for r ight at  $400 per
terminal per month on a five year lease (with option
to purchase) program."

You read r igh t .  And the  answer  to  your  obv ious
quest ion  o f  "how can they  do  tha t???"  i s  some
of  tha t  D ig i ta l  Communica t ions  'p ropr ie ta ry

eng ineer ing ' .  Here  is  how tha t  i s  go ing  to  work .

The antenna to be offered is a 4.5 meter
antenna. That is not to say that you can' t  (or in
some cases  won ' t  need)  a  6  meter  an tenna fo r
the  ASN WESTAR l l  serv ice ,  th is  s imp ly  says  tha t
where  a  4 .5  meter  w i l l  p lay ,  tha t ' s  what  they  w i l l
o f fe r  to  you.  The LNA wi l l  be  a  name brand,  bu t  i t
wi l l  be special ly designed for the WESTAR four
channel t ransoonder service offered. This means
that they wi l l  be center ing the LNA on the
channe ls  u t i l i zed  by  ASN on WESTAR l l ,  wh ich
a s  t h e  c o m p a n i o n  r e p o r t  h e r e  t h i s  m o n t h
concern ing  LNAs exp la ins  b r ings  the  pr ice  down
cons iderab ly .  And then there  is  the  rece iver  o r
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receivers. They aren' t  talk ing very much about
th is  r igh t  now,  bu t  they  w i l l  make four  channe ls
of ASN video from the satel l i te avai lable for
considerably less money than you are now
accustomed to paying for TVRO receivers. Bi l l
Bauce on equipment:

"We haye gone oul to all of the equipment
suppliers in the industry with a 'Request For
Quota t ion '  on  the i r  equ ipment .  We wi l l  be
distributing lo our affil iates or those interested in
becoming affil iates a booklet which will l ist, in
'Chinese Menu' fashion al l  of  the equipment
avilable in the industry today. Each piece of
equipment will be priced and the affil iate will go
through the selection of antennas, LNAs and
receivers and choose exactly what it is he wants at
his site. Then our engineering department will
de termine  whether  the  equ ipment  package
selecled will do lhe job and meet FGG criteria for a
TVRO earth terminal. ll it does, then we will
purchase that equipment for the affil iate directly
lrom the suppliers, and in turn lease it as a package
(instal led or opt ional ly al lowing the system to
install it) to the affil iate. This is a low interest 60
month lease with a nominal cost purchase-option at
the end of the term. From the numbers we have on
hand, a system could get by for lease payments of
around $400 per month for ASN satellite service if
he is located in the 37 dBw portion of the WESTAR
ll footpr int" .

Which br ings up another interest ing var iat ion
in  the  program; the  foo tpr in t .

WESTAR l l  has a footpr int  that is for at  least
some port ions of the country 1 dB 'hotter '  than
SATCOM (see map here). That means that your
i n c o m i n g  o r  d o w n l i n k  s i g n a l  i s  s o m e w h d t
stronger than i t  could be for SATCOM, and that
extra dB of margin reduces the requirements for
the  equ ipment  you w i l l  se lec t .

"Our approach here is very straight forward. We
want the operator to select the equipment he really
wants. lf he is yery concerned aboul his monthly
cost for the equipment plus lhe service, we are
making it possible for him to get into satellite
signal delivery for so liti le money that a system
with as few as say 250 subscribers could have a
stand-alone TVRO terminal. We see our service as a
rate-making package; I don't know of a system in
the country in the non-metropolitan areas thal
couldn't get a $2.00 a month rate increase, lor
example, if they brought in our three indie signals
lorexample" says Bi l l  Bauce.

For those without a calculator at hand i t  works
out this way.

1) Lease payments for terminal-$400.00 per
month

2\ 250 subscribers times ASN charge for three
i nd ies ($.30 each)- $75.00
Total overhead per month for terminal and
service- $475.00.

l f  you have 250 subscribers and you manage a
$2.00 rate increase, that works out to $500 per
month. And that 's the bottom l ine. l f  you have
more than 250 subscribers. or have fewer but

AEBs CATV saleS group, systems engineering
stafl and nationwide engineering service
organization provides a total Turnkey package,
as well as such services and equipment you
require.

FEASIBILITY STUDIES
determine the technical and economic prac-
ticability of installing and operating a system.

PRELIMINARY COST ESTIMATES
take into consideration both construction and
ooeration.

APPLICATION ENGINEERING
surveys and studies are conducted by experi-
enced field engineers.

SVSTEM DESIGN
All data analyzed for preparation of complete
system construction drawings. A complete cost
breakdown is submitted.

SYSTEM CONSTRUCTION
CAW systems built quickly and efficiently.
PERT of performance tests conducted at every
stage. Charts used to monitor progress.
Schedules are met!

FLEXIBLE FINANCING
designed to suit individual requirements.

CUSTOMER SERVICES
Free technical training for operators, system
management consulting, maintenance engi-
neering and a full range of engineering services
for existing CAW systems.

For further intormation, write today...
or call (21 5) 822-2929.

CRTV Communicotionr Divirion
AMERICAN ELECTRONIC LABORATORI ES. INC.
P.0. Box 552, Lansdale, PA 19446 . (216)822-2929
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could get more than a $2.00 rate increase, you are
home free.

"The big danger I see here is that people will
figure our service is great for the small, rural
systems but not worth much to the bigger
metropolitan systems" laments Bauce. "On the
other hand I have got to believe that the bigger

sys tems w i th  the i r  soph is t i ca ted  marke t ing
departments are smart enough to take the side by
side program listings for KTTV, WGN and WOR and
go down through a typical week to see that via ASN
they can have a tremendous selection of program-
by-program selected material which wifl really set
them apart from the normal off-air-receiveable

HOW WESTAR II MIGHT WORK FOR YOU

The EIRP coverage map for WESTAR l l  (shown here)
ind ica tes  where  the  s l igh t ly  h igher  leve l  ( than SATQOM)
+ 37 dBw EIRP fal ls over the central region of the United
States, and the progressively lower level arec either
s ide  o f  th is  reg ion .

When the  FCC determined tha t  in  o rder  fo r  a  ' smal l '

TVRO terminal to be l icensed i t  should have a system
carrier to noise rat io approximately 3 dB in excess of the
receiver point where impulse noise ( sparkl ies) begins to
appear in the picture, many of the result ing system plan-
n ing  exerc ises  revo lved around +36 dBw EIRP as  the
highest EIRP l ikely to be encountered by CATV systems.
The 'extra dB' f  rom WESTAR l l  changes the game iust a
tad.

For most receivers the 'edge of sparkl ies' is around the
48 dB (v ideo)  s igna l  to  no ise  po in t .  You might  ge t  lower
than th is  w i th  t igh ter  lF  bandwid ths  (such as  20125
MHz) or with other ' tr icks' that lower the receiver noise
thresho ld  bu t  fo r  d iscuss ion  the  48  dB v ideo s igna l  to
noise point is an acceptable 'knee' of operation. l f  you
add a  3  dB marg in  on  top  o f  the  48  dB th resho ld  po in t  you
shou ld  come up w i th  a  51  dB leve l  v ideo s igna l  to  no ise
to be legal and l icenseable.

There are three ways to improve the carr ier to noise
(C/N) at the disposal of most syst€m planners:

1) Raise the signal level reaching the ground from the
b i rd  by  inc reas ing  the  ou tpu t  power  o f  the  b i rd ;

2) Increase the capture area ( i .e. gain) of the receiving
antenna;

3) Lower the noise temp€rature (or noise f igure) of the
LNA.

Wi th in  the  37  dBw EIRP contour  o f  WESTAR l l ,  you
can back off the antenna size or raise the noise temDera-
tu re  o f  the  LNA and s t i l l  ach ieve  resu l ts  tha t  a re  s imi la r
to  those you wou ld  ob ta in  w i th in  the  36  dBw EIRP o f
SATCOM (for example). However, the antenna gain is
pretty much f ixed by the present FCC 'sidelobe pattern'
reou i rements  s ince  i t  i s  d i f f  i cu l t  to  meet  the  32  minus  25
log theta 'curve' with antennas much smaller than 4.5
meter aperture (diameter). So although a smaller an-
tenna might give the necessary forward gain to produce
the  s igna l  qua l i t y  you  need,  the  smal le r  an tenna wou ld
probably not be acceptable to the FCC for cert i f  icat ion
of i ts sidelobe pattern.

This suggests that i f  a system was to design for the 3
dB marg in  requ i red  by  the  FCC fo r  l i cens ing  in  the
(CATV) TVRO service, the only area where you might
back off on your specs (and thereby lower your cost)
would be the noise temperature (or noise f igure) of your
LNA.  How fa r  cou ld  you go  and what  wou ld  i t  buy  fo r
you? A few examples:

a) A handy rule of thumb (i f  you can get by without the
last decimal in place) is that for every degree K(elvin)
noise temporature change in your LNA, you wil l
improve (or degrade) your video signal to noise by .02
dB. What does that mean? That as long as you are
above the threshold point, i f  your LNA is 1 degree
K(elvin) better or lower (for whatever reason) than
another  comoar ison / re fe rence LNA the  v ideo
s igna l  to  no ise  w i l l  be  0 .02  dB improved (o r  de-
graded) also.

b) In a 37 d8w EIRP contour where you have no ter-
res t r ia l  in te r le rence and the  up l ink  s igna l  i s  ' c lean '

your  v ideo s igna l  to  no ise  w i th  a  4 .5  meter  an tenna
and a:
1) 120 degroe K(elvin) LNA wil l  be 54.15 dB, or,
2) 170 degree K(elvin) LNA wil l  be 53.00 dB

Remember  the  bare-min imum marg in  a l lowed is  48  +
3  or  51  dB v ideo s igna l  to  no ise .  So i f  you  se t  ou t  to
d€grade the LNA noise temperature to the point where
( in  a  37  dBw EIRP area)  under  the  cond i t ions  s ta ted  here
you wou ld  have ius t  a  51  dB v ideo s igna l  to  no ise ,  how
far could you degrade (that 's another word for 'cheapen')
the  LNA? l t  tu rns  ou t  ( fo l low ing  the  0 .02  dB change per
degree K[e lv in ]  ' ru le  o f  thumb' )  tha t  you  cou ld  take  your
LNA down to  270 degrees  K and s t i l l  meet  the  min imum
criteria.

(A word of caution here-this is data for reference, not
f or design. In the real world there is virtual ly always some
amdunt of terrestr ial interference which results in de-
gradat ion  o f  the  v ideo s igna l  to  no ise  and the  up l ink
transmitter is almost never operating total ly clean or at
ful l  saturat ion of the transponder receiver.)

Now suppose you looked fo r  the  min imum sys tem
that  wou ld  p roduce a  s igna l  in  the  +37 dBw EIRP con-
tour  tha t  wou ld  be  r igh t  o f  the  edge o f  spark l ies  (48  dB
s/n)  w i th  a 'normal '  rece iver .  How smal l  cou ld  you make
the antenna, or what combination of small  (er than 4.5
meters )  an tenna and LNA wou ld  jus t  h i t  the  48  dB v ideo
s igna l  to  no ise  reg ion?

It turns out that a ten foot antenna (39.5 dB gain/3.o
meter) antenna with a 245 degree K(elvin) LNA would get
you the  48  dB v ideo s igna l  to  no ise  ra t io  ( in  our  non- rea l -
world paper environment). On the other hand a 10 foot
with a 95 degree (K)elvin/LNA would come in at the 51 dB
v ideo s igna l  to  no ise  ra t io  number  in  a  +37 dBw
contour .

What about an eight foot antenna (37.5 dB gainl2.44
meters)? Again in our paper study world an 8 foot with a
100 degree K(elvin) LNA would produce a video signal to
noise of approximately 48.9 dB which is another way of
saying a 8 foot with a 145 degree (K)elvin LNA would iust
h i t  the  48  dB c r i te r ia .

F ina l l y ,  don ' t  use  these hard  numbers  to  des ign  a
system because you wil l  probably never experience the
lo ta l  combina t ion  o f  a  no ise- f ree  up l ink  s igna l  tha t  fu l l y
saturates the transponder and a terrestr ial location that
has no degradation. But i f  you did, that 's just what you
could 6xpect.

l l
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product. Wath today's sophist icated locally
programmed information channel equipment and
the sophisticated switching equipment available
there is no reason why a big, major market system
could not program a 'wild card channel' from th.e
KTTV-WGN-WOR 'mix' available through ASN"
notes Bauce.

There it  is. Frank Merklein's "Great Headend
In The Sky". .  ,

Enter New Orleans 
\

As we wind our way through Apri l  and head for
the formal unveil ing of the. ASN service Apri l
30th in New Orleans (at the NCTA annual bash)
the ASN proposal is heading for the first big
hurdle in their six mil l ion dollar steeple chase.

Not  everyone in  the CATV or  sate l l i te
business is overly joyed with the ASN program.
RCA, for one, is more than a l i t t le unhappy with
the 'AmeriOom' port ion of the ASN name. "We
began by calling ourselves the American Satellite
Network" notes Merklein, "a name that we
cleared for registration in our corporate-home state
of lowa". However it later turned out that a
division of Fairchi ld had a subsidiary cal led
American Satel l i te Corporation so ASN changed
the 'a ' to 'Amer iCom' .  l t  wasn ' t  meant  to  provoke
RCA (RCA Americom is the division in the
satel l i te business) but i t  did. "Changing the name
so oftsn doesn't make us look anymore stable"
suggests Bauce, "lt is just one of those things".

But that is perhaps a minor problem compared
to the flak that has been generated by the formal
announcement of the agreement with Western
Union and the'non-common-carrier '  approach of
ASN. The FCC rules regarding satel l i tes and
tarif fs are at best confusing. l t  is said that two
capable, qualified attorneys can read the rules
and  come to  two  d i s t i nc t l y  d i f f e ren t
interpretations. lt was the ASN legal staff in
Washington (a well known communications law
f i rm) prodded on by Frank Merk le in  that

uncovered the approach being used. "We are
serving as a special service user of WESTAR"
notes Merklein "and Western Union is the
common ca r r i e r . "  End  o f  s ta temen t ,  bu t
undoubtedly not the end of the matter. At least
one ' legit imate domestic common carrier '  is
angry enough that they are investigating ways to
stop the service before it begins.

Following the announcement of the service
and the Apri l  30th 'part ial t ime start date' ASN
was barraged with telephone calls and inquir ies
from many quarters. Many came from large MSO
concerns that l iked the concept but who were
worried about' the copyright problem'.

"H"y, we have no secret formula or technique to'get around copyright '" notes Bauce. The cable
operator is just as l iable for signal carriage rules
and copyright as he would be with any other
delivery service. There is no secret.

So in New Orleans ASN wil l  be set up with
their demonstration system not on SATCOM (l ike
everyone else), but on WESTAR ll at 123.5
degrees west .  And i f  the same guy who
successful ly sent television images of Haiphong
harbor from North Vietnam via satel l i te to the
Pentagon has his way and is able to pull  al l  of the
pieces together by Apri l  30th, there in l iving color
for at least four (demonstration) hours per day
convention goers visit ing the ASN booth wil l  be
treated to programming from KTTV-WGN-WOR.
And after the NCTA convention?

According to Merklein "We wil l  program
increasing amounts of indie plus our 'Channel 1'
per day until we reach the point where we are full
t ime on al l  four channels". How long might this'phase-in' take? "We would hope that by the time
we all get to CATA's CCOS (July 17-20) we will be
full time on the four channels" notes Bauce."And, in the meantime, we will probably let the
early affiliates have the partialtime service without
charging them for it" notes Bauce.

ppqnuunil
For  an  unmatched barga in  in  famous MSI  Te lev is ion  qua l i t y  Charac ter  Genera tors ,  b r ing  your
checkbook to  Booth  7O4 a t  the  NCTA Convent ion .  MSI  i s  o f fe r ing  a  l im i ted  number  o f  News,
Weather and Display System Generators at pr ice reduct ions you must see to appreciate. This is
a no-nonsense deal backed by our standard warranty and unmatched service department.  Offer
is l imited to exist ing stocks of standard systems and may be withdrawn when these are depleted.
Terms are str ict ly cash or cert i f ied check, at  these pr ices we cannot afford COD'S or credit  terms.

Of  course  we w i l l  a lso  be  tak ing  orders  fo r  our  new and improved l ine  o f  equ ipment .

M S I A Division of Com Tel Inc, - A Utah Corooration

TCLEvfrtoN 4788 SOUTH STATE STREET . SALT LAKE CtTy, UTAH 84'tO7 . (801) 262-8475
-
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Getting Equipped
lf  you have gotten this far into the scenario

you may be wondering what you as a CATV
system operator might have to do to get into the
ASN aff i l iate group. The f  i rst  step is to get some
of the murky paperwork out of the way.

Assuming your system already has a TVRO
l icense (o r  CP) fo r  SATCOM, what  must  you do  to
add WESTAR ( l l ) to  your  l i cense? The f  i r s t  s top  is
your  f requency  coord ina t ion  company.  Bob
Shannon o f  Compucon te l l s  us  tha t  fo r  $25 per
si te that already has completed i ts frequency
coordinat ion study for SATCOM (1, l l  or both) you
can have the addit ional data for WESTAR l l .  l f
you  are  cur ren t ly  in  the  mids t  o f  your  s tudy ,  o r
are  p lann ing  i t ,  Compucon says  they  w i l l  s imp ly
' th row in '  the  add i t iona l  search  t ime requ i red  fo r
WESTAR for 'no  ex t ra  charge ' .

Bauce on  he lp ing  smal l  sys tems get  in to  the
game. "Our lease approach includes (opt ional ly)
our staff doing (through Compucon) the frequency
c o o r d i n a t i o n  a n d  t h e  l i c e n s e  a p p l i c a t i o n
preparation. When we talk about some set figure
per month for the lease package, that includes
e v e r y t h i n g  f  r o m  c o o r d i n a t i o n  t o  l i c e n s i n g ,
including the instal lat ion of the terminal i f  the
alfil iate wants it that way. Or the System can lrom
our 'Chinese Menu' approach to the packaging
elect to do some of this himself  and shave the
appropriate dol lars off  of  his monthly lease
payment."

ls a system aff i l iat ing with ASN forced to
lease?

"Of course a system can purchase his own
equipment and simply come to us for service"
notes Bauce. "We emphasize the lease approach
because we feel the smaller systems will want it
th is way".  For that matter anyone concerned
about whether ASN stays up and operat ional
might rather have a lease for the equipment than
an outr ight purchase; regardless of system size.

"We are dead serious about alleviating the fears
of the operators who are afraid to commit to the
service until we are say a year or two old. Obviously
it is in our best interests to have systems on the
affil iate line as early as possible. So we have
tailored the lease arrangement so a system can
either walk away from the terminal orconvert it for
the unpaid balance to his own at any t ime should
ASN service cease to exist. For that matter, we will
be f inancial ly responsible to the aff i l iate for
whatever costs arc involved in switching his
terminal over to say SATCOM il something should
happen to ASN down the road. There isn't much

money involved in moving an antenna over a few
degrees in azimulh, but the idea is that we want the
operator lo believe in us and to believe that we are
sincere about him not having to worry about our
long term stamina if  he signs up with us" adds
Bauce.

How soon might  a  system get  through the
paperwork drudgery and be in business with ASN
signals? l t  depends upon where you are and how
big you are and to some extent who you are.

To our  knowledge only  a handfu l l  o f  systems
have gone ahead and requested FCC permission
wi th the i r  TVRO appl icat ions for  'access r ights '
to  WESTAR l l .  So that 's  the f i rs t  t r ick .  The next
tr ick is to be quali f ied to carry the KTTV-WOR-
WGN s ignals ,  or  some por t ions thereof .  l f  you
are a small system of 500 or fewer subscribers,
you don't need a CAC for any signals and if  you
had the WESTAR access permission you could
s imply  add the s ignals  as soon as you were
equipped wi th  your  terminal .  l f  you have to  have
a CAC for ful l  t ime carriage of one or more of
these s ignals ,  you need to v is i t  the FCC for  a
modif ication of your exist ing CAC. Or, i f  you are
s imply going to  'w i ld-card '  cherry 'p ick some of
the programs f rom the KTTV-WOR-WGN trio, you
don' t  need CACs for  the s ignals  a l though there
is  some compl icated Copyr ight  Of f  ice logging to
be done.

I t  may wel l  be that  the FCC wi l l  develop some
' s t r e a m l i n e d '  p r o c e s s i n g  p r o c e d u r e s  f o r
systems that already have CPs or l icenses for
SATCOM |  (or  l l  or  both)  which wi l l  a l low the
cable operator  wi th  TVRO ' r ights '  to  s imply  add a
second terminal for WESTAR. That however
remains to be seen and it  may well be a month or
two more before that decision is even on the top
of  the p i le  at  the Commiss ion.

In  the in ter im the pot  is  bo i l ing and the p layers
a re  ac t i ng  ou t  t he i r  pa r t s .  I n  ou r  humb le
j u d g e m e n t  i l  A S N  c a n  p u l l  o f f  t h e  l i v e
demonstration of KTTV-WOR-WGN at the NCTA
show in New Orleans Apri l  30th-May 3rd, they are
past the f irst big hurdle of their game plan and it
may wel l  be a l l  downhi l l  f rom that  po int  onward.
We would not be surprised to see sticks thrown
and legal  roadblocks manned f  rom severa l
quarters, but the bottom l ine is that no system
that  f inds the ASN of fer ing at t ract ive wi l l  be in
any jeopardy by talking to them at this point and
even going so far as to sign a contract for the
service. After al l ,  i f  the roadblocks become too
large or some other unforeseen problem does
develop, you can't be held to perform for your



Digital's Time Compression Multiplex
Several approaches lo'shared use'of a single trans-

ponder channel for transmitting multiple (two) video sig-
nals simultaneously have been (and are being) employed
in the satell i te industry at the present t ime. The goal is
or should be obvious enough; lhe transponders in geo-
stationary orbit are l ike public transportation buses.
There is only so much room, per transponder, to 'carry
passengers'. When the transponder (bus) is full, there is
no more 'room to let' and the transponder owner is
forced to open up another transponder (or provide
another bus) for the 'overflow' customers.

The Alaskan transponder in use on a regular basis
(vertical transponder 23 on SATCOM ll) spends a good
part of its day carrying two video signals from the various
U.S. uplink sites to the Anchorage mid-route station
where television programming is taped for delayed play-
back to Alaskan bush country terminals. This RCA ap.
proach uti l izes a 'half transponder' format wherein the
36/40 MHz wide transponder is split in half so as to ac-
comodate two simultaneous video signals. There is signal
to noise (carrier to noise) trade off here since the band.
width of each respective video signal is reduced by ap-
proximately 50% and the so-cal' led 'FM improvement
factor' never really has a chance to do its thing.

Another technique, f irst tested on a l ive satell i te on
WESTAR ll on this past December 4th (see CATJ for
February 1978, page 40), was developed by CBS along
different l ines. CBS calls their system 'STRAP' which
stands tor Simultaneous transmission (and) reception
(of) alternating pictures. In the CBS system every other
line in the video field is transmitted after selection by a
vertical interval switcher and the resulting 'half picture'
is pul back together on the receive end by simulating the
missing l ines with data from the lransmitted l ines ap.
pearing immediately above and below the missing
line(s). Regular use of this CBS developed system has
been proposed by the Robert Wold Organization, which
is currently 'bidding'against RCA for the f uture contract
to deliver television programming to Alaska. This CBS
system does not suffer f rom as much slgnal to noise ratio
degradation as the'half transponder'format of RCA, but
it does degrade the picture detail by the alternate l ine
transmission approach and, l ike Humpty Dumpty, once
the picture is taken apart there is no foolproof perfect
way to put it back together again.

Enter into the scenario a system developed by Donald
Klrk on behalf of Dlgital Communicatlons, lnc. Kirk has
approached the problem with two objectives in mind:

1) The system must not ult imately degrade the video
signal to noise ratio for either of the two video sig-
nals involved, and,

2) The system must be tlexible enough to allow inter-
leaving of not only the required video data but as-
sociated (or non-associated) audio and data
channels as well.

Additionally, the $ystem must be operable wiih
current state of the art component parts priced reason-
ably enough so that the working package is price
compatible with what a user would presently pay for two
separate channels (transponders) of service; or less.

Ihe Digital system developed by Kirk is currently in
the process of routing through patent application
channels. A technical paper describing the system is
scheduled for presentation by Kirk at the NCTA con-
vention in New Orleans. Additionally, a CATJ version of
this paper wil l appear in the May issue of this publi-
cation.

Essentially, Kirk's system is Tlme Compression MultF
plex (TCM). The two video signals are dissected into l ine-
for-l ine component parts and 'stored' in chips that can
handle one line of video. This storage of the l ine-for.l ine
information takes olace in 'real t ime' but when the
stored information is'read back' it is read sequentially at
twice the normal reading speed. This causes the indivi-
dual l ines to time compress to half their normal t ime
frame which in effect doubles the spectral frequency
range of the outgoing signal (the same eftect you ex-
perience when you run a tape recorder at twice normal
speed). At the receiving terminal the proce$s is reversed
wiih the incoming signal read into 'storage' at twice
speed and then read out of storage as separate lines of
video in real t ime.

The basic system is simply explained but the peri-
phereal circuitry required to maintain a high quality sig.
nal is rather complex.

Since the announcement of the system there has been
considerable interest in the 'Kirk approach' by a number
of satell i te users and operators. Ultimately, according to
ASN personnel, the Digital Communications system will
f ind its way into the ASN operation thereby shaving ASN
transponder leasing costs and reducing the costs of
satell i te transponder delivered signals to ASN (CATV)
customers.

part of a contract i f  the other party does not
perform either.

As one cable system operator in the far north
of  Mich igan commented to  us on hear ing the
ASN story "l have been looking hard at a $700 a
month microwave bi l l  and $15,000 up front money

just  for the del ivery ol  one channel of  independent
programming to my smal l ish system. l t  is almost
too good to be true. . .three of the best indies in the
country del ivered to my headend for ( in his case)
around $500 a month total cost. Where do I sign up
and how fast can they turn i t  on???"

Start Looking For ASN?
lf your CATV TVRO site has the

'capacity'  to be looking for 'strange,

new s igna ls ' ,  you  migh t  f ind  l im i ted
periods of ' test ing' on WESTAR l l  of
Los Angeles KTTV, Chicago WGN and
New York's WOR as early as the middle
of Apri l .

ASN wi l l  be  comple t ing  ar range-
ments  to  pa tch  these th ree  ind ie
s igna ls  in to  'as  ava i lab le '  WESTAR
l l  t r a n s p o n d e r s  s e v e r a l  w e e k s
before the Apri l  30th New Orleans
'showt ime ' .  l t  i s  o robab le  tha t  the
four  t ransponders  u t i l i zed  fo r  ASN
before ,  dur ing  and immedia te ly  a f te r
the  New Or leans  show wi l l  no t  be  the
same transDonders the ASN service

w i l l e v e n t u a l l y  e n d  u p  o n  w h e n  l u l l t i m e
s e r v i c e  b e g i n s  l a t e r  t h i s  s p r i n g .
However ,un l i ke  o ther  WESTAR s igna ls ,
the  ASN ' tes ts 'w i l l  be  conducted  w i th  a
6.8 MHz aural sub-carr ier which means
receivers set up for SATCOM l l  audio
wi l l  f  ind  the  WESTAR aud io  on  the  four
ASN channe ls  comple te ly  compat ib le .
.  l t  i s  l i ke ly  tha t  the  f i rs t  s igna l  to  be
seen on  tes t ing  w i l l  be  tha t  o f  WGN in
Ch icago.  The ASN 'Channe l  1 '  mov ie l
en ter ta inment  channe l  w i l l  be  hand led
on a tape playback basis from the Los
Ange les  up l ink  s i te  o f  Western  Un ion
dur ing  the  NCTA show.  Cur ren t  p lans
are  to  run  the  th ree  ind ie  s igna ls  on  a
f o u r - h o u r s - p e r - d a y  ( e a c h ) ' m i n i m u m

schedu le '  dur ing  the  hours  when the
heav ies t  t ra f f i c  i s  l i ke ly  on  the  show
f  loor  in  New Or leans .  Th is  suggests  the
p e r i o d  d u r i n g  t h e  m i d  a n d  l a t e
a f te rnoon (CDST)  w i l l  be  the  bes t
per iod  to  ca tch  the  ASN tes ts  on
WESTAR l l  be tween approx imate ly
Apr i l  25 th  (se t  up  day  fo r  the  ASN
exh ib i t )  and May 5 th .

l f  you are putt ing in a new CATV TVRO
instal lat ion during lhis period of l ime you
might wish lo check out the performance
of your system on the WESTAR l l  signals.
Who knows. . .you  migh t  want  to  add
one or  more  o f  the  ASN channe ls
before the year is out !
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lnside The LNA

HOW EXTREMELY LOI'I' NOISE,
HIGH GAIN AMPLIFIERS WORK

IN THETVRO SERVIGE

The Connection
The Low Noise Ampl i f ier  or

LNA is perhaps the most critical
component part of the tyPical
CATV TVRO instal lat ion. The
signal level reaching the ground
from the relatively low powered
transponder  on SATCOM is
fr ightful ly weak and not manY
dB above the levels of galatic
noise one f inds in  the same
general port ion of the 'sky' as
SATCOM res ts .  Any  con t r i -
bution of noise from the receiv-
ing system itself further reduces
the already thin 'margin' be-
tween the galatic noise and the
very weak SATCOM signal.

The LNA performs a Pair of
exceedingly important f unctions:

1) l t  provides selective volt '
age increase (i .e. signal
gain) over the bandwidth
of'  the satel l i te downlink
t ransponders (3,700 to
4'200 MHz), and,

2)  By very carefu l  des ign
and construction its contri'
bution of noiSe to the sYs'
tem is  min imized.

Because the CATV TVRO
(carrier) signal to noise margin
is so small (typical ly between
3 and 5 dB wi th  terminals  smal '
ler than 10 meters), and the FM
(frequency modulation) format
of the downlink transponders
(and the uplink system), there
are very signif icant differences
in system per formance wi th
very small changes in the sys-
tem (carrier) signalto noise ratio.

The LNA should establ ish
the (carrier) signal to noise ratio
for  the fu l l  TVRO terminal .  This
is not an uncondit ional state-
ment, but for virtually all ProPer'
ly operating 4.5 meter and larger

' p ro fess iona l '  t e rm ina l s ,  t he
statement holds true. See ex-
ample here of such a computa-
t i on .

The LNA choice then is per-
haps the most signif icant deci-
sion to be reached in the design
equation of a TVRO terminal,
and the ult imate performance
of a typical CATV terminal. The
LNA has been such a frequent
top ic  for  d iscuss ion in  past
issues of CATJ that a l ist ing of
these discussions (start ing in
the October 1975 issue) would
be a wasteful use of space.
Rather than belabor the past,
our intent here is to update the
LNA technology in the CATV
area.
LNA Design

A  low  no ise  amp l i f i e r  f o r
CATV applications mounts at
the TVRO antenna, either at
the'focal point ( i .e. in f ront of
the antenna with the feed an--
tenna) or behind the antenna
(at the end of a section of wave-
guide). The LNA must, because
of the low signal levels present,
be mounted as close to the 'feed

BTOCK DIAGRAM_

IYPICAI 50 dB GAIN GoAs-FEr

antenna'as poss ib le .  When the
'safety margin' between a noise
free (i .e. no sparkl ies) picture
and the f i rs t  h in t  o f  impulse
noise is as low as 3 dB, even
tenths of  a  dB become ex-
ceedingly important to a system
designer. Losses between the
feed antenna and the input to
the LNA are irrecoverable losses:
that is, signal lost is gone for-
ever and may not be reclaimed
by later signal processing.

To gather a sol id foundation
of the state of the art for this
report, we spent t ime both in
our CATJ Lab and in Garland,
Texas with a number of people
who make up the technical ex-
cellence of one of the LNA in-
dus t r y ' s  p r imary  supp l i e rs ;
Scientific Communications, Inc.
(scr).

The basic 1978 version of the
LNA is  shown here in  b lock
d iag ram fo rm.  The  spec i f i -
cations call for 50 dB (or slightly
more) voltage gain, across the
3.7 to 4.2 GHz bandwidth. This
specif ication, however, must
take a secondary posit ion to

GAIN OF THIS SECTION
APPROXIMATELY 25dB
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INTERSTAGE
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NETWORK
OPTIMIZED
FOR LOWEST
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ISOLATOR
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tOSS
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the noise f igure speci f icat ion
through the same f requency
range for i t  is the contribution
of LNA noise to the receiving
system which makes the most
s ign i f icant  impact  on the f ina l
system TVRO pictures.

In diagram one we see the
input  s ignal  is  routed in to the
LNA through a waveguide f lange
or connector. The f lange could
be connected in turn to either a
feed antenna (such as a horn)
in those situations where the
LNA mounts in front of the para-
bolic reflector, or to a section
of waveguide that comes to the
rear of the parabolic antenna
from the focal point feed an-
tenna. The f lange has a mois-
ture balrier seal facing towards
the input isolator; a passive
device intended to insure that
s ignals  pass only  in  one d i rec-
t ion through the LNA and can
in no way leak 'backwards '
towards the parabolic reflector.

Both the f lange and the in-
put isolator contribute some
signal  loss to  the downl ink
equat ion;  a  not  ins ign i f  icant
0.1 to 0.2 dB in most situations.
This signal after routing through
the input  iso lator  then goes to
the input matching network for
the f irst active (gain) stage; a
GaAs-FET device.

The fancy lettering act (GaAs-
FET) stands for gallium arsenide,
a material that has been found
to be especia l ly  usefu l  in  the
creation of this special breed
of f ield-effect transistors (FET).
For now the GaAs approach to
FETs for this type of SHF (super
high frequency) service is about
the best  th ing going.  And a l -
t h o u g h  o t h e r ' s u p e r i o r  a p -
proaches' appear to be on the

hor izon i t  is  l ike ly  that  ga l l ium
arsenide wi l l  cont inue to  be
the f ront  runner  for  super  h igh
frequency transistor fabrication
for the coming year or two.

The f irst stage device is (as
they said in the trade)'selected'.
That means that there has been
a grading process of the GaAs-
FETs before the actual LNA is
assembled. In actual fact there
are at least two grading pro-
cesses for the f inished GaAs-
FET before it ends up in an LNA.
After fabrication by the device
manufacturer, i t  is graded or
quali f  ied by a technician based
upon its operational parameters
in a test j ig. The FET fabri-
cation company (Japan's NEC
in the case of Scientif ic Com-

munications LNAs) grades its
production not only to verify
which devices work and do not
work, but, which work better
than others. As the December
(19771 issue of CATJ reported
(page 40-B), the name of the
game with GaAs-FETs is some-
thing called yield. Which means
that when the transistors are
fabricated, no two turn out ex-
actly alike. Often the differences
in the transistor's internal chemi-
stry has a considerable impact
on the operationing characteri-
stics of the transistor. A supplier
such as NEC would l ike to have
all  of i ts GaAs-FETS turn out
the best of the batch, but un-
fortunately only a small per-
centage fabricated really turn
out well(a percentage of around
10). The grading process sorts
out which are'apparently best ' ,
which are not quite so good,
and so on. And then NEC (or
any other GaAs-FET supplier)
charges its customers (such as
SCI)accordingly. The good ones
cost more, the not so good ones
cost less.

Because these devices are
expensive anyhow ($100-150.
each), and more importantly
because how good they are
plays a large part in how good
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lNTO THE MOUTH of a SCI low noise ampli l ier for CATV (looking through a 3.7'
4.2 GHzfeedhorn) this is the'view' your parabolic surface'sees'.

7 k'*nttfiE;

ti l{i &f;f

I n[fi

est  poss ib le  noise f igure bY
tuning the input  c i rcu i t  for  best
energy transfer ( i .e. match) to
the source.

Between the f irst GaAs-FET
stage and the second GaAs'
FET (amplif ier) stage is another
important matching network;
' interstage'. Again, l ike most
FET devices, the GaAs-FET
behaves properly ( i .e. has best
noise f igure and gain)  when
it 's output circuit 'sees' a Pro'
per load or output match. Thus
the interstage matching net'
work does two things; it creates
a proper load for the f irst stage,
and, i t  again acts as an imPed'
ance matching network for the
input to the second stage.

Between the two init ial active
stages there is aPProximatelY
25 dB of  s ignal  ga in.  The gain
is easier to achieve than the
optimized noise f igure however.
The c i rcu i t  des igner  is  f ight -
ing noise f igure,  ga in- f la tness
( i .e .  equal iz ing the gain across
the full 500 MHz band) and stabi'
l i ty  in i t ia l ly .  In  product ion,  the
opt imiz ing of  no ise f igure tYPi '
cal ly takes only a few minutes
per  uni t  whi le  as SCI 's  Tom
Humphr ies points  out  " theY

may spend 30 minutes or more
getting the unit within the flat'
ness spec"; a point we'l l  return
to later on in this report.

As the photo of the oPen LNA
here shows the two GaAs'
FET stages are housed in their
own ' f ront  end '  cubic le  of  the
LNA. Each stage has individual
voltage feedthru caPacitors to
help maintain isolation between
stages (important for keePing
stabil i ty high and interaction
down).

The output of the GaAs-FET
s e c t i o n  o f  t h e  a m p l i f i e r  i s
coupled to  what  is  known in
the trade as the 'bulk-gain' or
' trans-amp' segment. The num-
ber of stages involved varies
from 3 to 6 depending upon the
frequency range of the LNA;
3 or 4 stages for CATV tyPe 3.7'
4 .2GHz LNAs is  common.  This
sect ion of  the ampl i f ier  u t i l izes
far less-expensive bi-polar tran-
sistors (although they are not
your Motorola HEP l ine Product
s ince they must  operate ef -
f ec t i ve l y  i n  t he  4 ,000  MHz
range!) .  Coupl ing through the
bulk-gain s tage is  des igned

bi-*:"
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B

LNA AFT END pointing out operating power connector and righl angle
transition fitt ing to connecl 'pigtail '  patch l ine to 7/8ths downline for trip into
CATV headend.
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the completed LNA wi l l  be,  a
second'grading process' takes
place at SCl. "We are primari ly
looking for verification of the
init ialgrading" notes SCI's Bob
Goodr ich.  St i l l  the se lect ion
process does exist and it  helPs
explain how the ult imate user
ends up wi th  a speci f ic  grade
of unit,  hopeful ly based uPon
his  needs.

Between the first stage GaAs-
FET and the inPut isolator there
is an input matching network.
The GaAs-FET is, l ike most high
giade f ield effect transistor
devices, noise figure resPonsive
to the way it  sees a signal
source (or the inPut signal).
The input matching network is
one of the crit ical areas where
the stage is optimized for low'
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INSIDE THE TOP SIDE of an LNA for TVRO receplion. SCI unit  has a pair of GaAs-FET stages fol lowed by mult iple stages of'bu lk  ga in ' .

again for  achiev ing gain- f la t -
ness .  Ga in  o f  t he  bu l k -ga in
block is  in  the 25 dB region.

The output  o f  the bulk-gain
amp l i f i e r  t hen  goes  th rough
an output  iso lator  which may
be either a ferr i te isolator or i t
could in  some s i tuat ions be a
passive ( res is t ive)  matching
network. This section provides
both a proper impedance ' load'
to  the output  o f  the bulk-gain
ampl i f ier ,  and,  i t  a lso prov ides
isolation for the LNA f rom what-
ever receiver generated energy
(such as LO s ignal )  that  might
work i ts way back up the down-
l ine.  The output  match c i rcu i t
is moisture-barrier sealed from
the  ou tpu t  connec to r ,  t yp i -
ca l ly  a  type 'N ' .  We' l l  get  in to
LNA powering separately here.

State Of 'Our' Art
When  CATV 's  f i r s t  TVRO

terminals were instal led, a 250
degree Kelv in  (approx imate ly
2.7 dB noise f igure)  LNA was
considered pretty decent; and
quite expensive. Nearly $4,000
expensive.

By the end of 1976, after some
75 ten meter instal lat ions were
in, the price range for a 150 de-
gree K unit was down to the
same $4,000 range; a signif i-
cant improvement of 100 de-
grees K in around 14 months
time (or about 0.9 dB noise

figure improvement). By the end
ol 1977 the LNA pricing and
per f  o rmance  had  improved
again;  wi th  100 degree K uni ts
avai lab le for  someth ing less
than $4,000 and 150 degree K
units available for under $2,000.

Two important things were
happening at  the same t ime;
as the price came down, smaller
and smal ler  communi t ies could
afford TVRO faci l i t ies. And so
the 'base 'of  customers broad-
ened, gett ing ever larger and
larger. As volume tor 3.7-4.2GHz
LNA 's  wen t  up ,  vo lume fo r
GaAs-FETs also went up. This
volume brought  pr ices down
all across the board, and as
the volume for the GaAs-FET
devices went up suppliers such
as NEC found better and better
ways to  turn out  'h igh grade'
devices.

Which br ings on the second
important change in the period
s ince  CATV began  u t i l i z i ng
sate l l i tes in  1975.  Grading or
qual i ty .  Where in  1975 of  a l l
GaAs-FETs  p roduced  those
caoable of providing 150 de-
grees K noise f igures was less
than 1o/", by the end of 1976
that percentage had swelled to
over 507o of al l  LNA-|ntended
GaAs-FETs. By the end of 1977
the percentage of 150 degree
capable FETs had jumped again,
to over 80%. At the same time

wh i l e  150  deg rees  became
common place (and therefore
less expensive)  lower  numbers
became more realizeable. Today,
star t ing the second quar ter  o f
1978,  approx imate ly  ten per-
cent  o f  a l l  LNA- intended GaAs-
FETs produced are capable of
100 degree Kelvin noise f igures.
A few, approximately 2"/", are
capable of  no ise f igures down
in the 85-90 degree Kelvin range.
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ABOUT SCI
Scientif ic Communications, lnc. was lounded in mid 1970 by current company

President Joe Halpain, Vice President for Operation and Marketing Marvin
Wallace, and Vice President for Engineering Britt Vincent.

The company has some 15 advanced degree engineers, operates from a
modern 24,000 square foot facil i ty in the Dallas suburb of Garland, and is
shooting at a $6,000,000 year in 1978.

Approximately half of the firm's business is in the 'EW' or electronic war-
fare area; the balance in non-military areas such as DOMSAT system LNAs.
One of the f irm's first 'business coups' was a contract to provide more than
a hundred solid-state 'L-band' parametric amplif iers for the giant Cobra-Dane
radar installation at Sheyma, Alaska.

ln the LNA f ield the f irm has produced a wide variety of units covering virtu-
ally every military and domestic frequency from low UHF (400 MHz) to well into
the SHF region (12 GHz). Satell i te system LNAs include units tor 2.6 GHz, 3.7-
4.2 GHz, the military downlink range near 7 GHz. Receiving equipment
to 40 GHz is a regular part of the company line; the present COMSAT satel-
l i tes operating with 'test beacons' in the 20 and 30 GHz range (verifying space
and rain losses in these two regions for luture satell i tes) are operating with
ground control stations equipped with SCI receiving equipment.

In tho CATV field, the first Scientific-Atlanta lransportable l5 toot terminal
caried about the U.S. in '1974 by Kevin Gossman of TelePrompTer was equlpped
wilh a 65 degree K parametric amplilier from SCl.

This CATJ report was prepared after three staff members ol SCI brought
SCI equipment to the CATJ Lab in mid-February for test and check out, follow-
ing which we re-visited (for the second time) the SCI facil i ty in Garland, Texas.

Firm-Scienti l ic Communications, lnc.
Address-3425 Kingsley Road, Garland, Texas 75041
Contact-Tom Humphries
Telco-214r271-3685
Products-Low Noise Amplitiers and other receiving equipment for TVRO recsption

SCI 'S  BOB GOODRICH-"Dur ing  lhe  nex t  two years  GaAs.FET LNAs w i l l
continue to improve and prices wil l  continue to come down. The key io
improved perlormance is constant improvement of the FET device."

The state of the LNA art, for
CATV TVRO app l i ca t i ons ,  i s
largely dependent upon the state
of the GaAs-FET art. Well,  that is
a lmost  t rue.

The GaAs-FET'grade-qual i ty '
h inges on two.manufactur ing
techniques;  both in ter - re la te.
One is  someth ing ca l led 'gate
length ' .  For  reasons beyond
the level  o f  th is  d iscuss ion,
noise f igure per formance re-
volves around the length of the
gate lead of the FET. There is
a wel l  establ ished re lat ionship
between gate length and noise
f igure capabi l i ty .  A one micron
gate lead,  for  example,  u t i l iz ing
current  manufactur ing techni -
ques is very capable of repeated
150 degree K noise f  igures.  On
the other  hand by the t ime we
get to a 120 degree K noise
f  igure,  on ly  a smal l  percentage
(perhaps 5%) of  the 1 micron
devices produced can grade
out at that level. l f  you shorten
the gate lead length to  1/2 mic-
ron, manufacturers of GaAs-
FETs f ind that most of these
shor ter- length uni ts  wi l l  make
the 120 degree K number and
perhaps 20"/. will make the 100
degree K level.

There is much more to short-
en ing lead lengths (wi th in  the
GaAs-FET structure) than simply
whacking away with your boy
scout knife however. The geo-
metry  of  the device requi res
exceed ing l y  exac t  p rec i s ion
in manufacture; so exact that
the very l imi ts  of  technology
are being pushed to create the
1/2 micron devices.  St i l l ,  the
evidence is  considerable that
shor ter  leads wi l l  br ing bet ter
and better results. Tests are
reported at device houses such
as NEC and others to create
1/4 micron gate leads.

So the GaAs-FET technology
is  not  s tanding s t i l l ,  and much
of our future is dependent upon
the resul ts  of  th is  technology.
Nor are the users of present
day FETs for  LNA designs s i t -
t ing around wait ing for improve-
ments.  There is  an ink l ing of
what may be up in the fol lowing
data that relates to the perfor-
mance of your LNA under vari-
ous temperature extremes.

l f  you look carefu l ly  a t  an
L N A  d a t a  o r  s p e c i f  i c a t i o n s
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sheet you' l l  notice that every
port ion of the operating para-
meters is t ied to some reason-
ably  ambient  ( i .e .  a i r ) temperat -
ture.  A fa i r ly  common spec
temperature is 25 degrees C
(centigrade), which translates
to the shirt-sleeve comfort of
77 degrees F. Let 's look at what
can happen to your LNA noise
f igure speci f icat ion when the
temperature of your LNA is dif-
ferent than77 degrees F.

F i rs t  o f  a l l ,  when the LNA is
speced at25 Cl77 F that means
the temperature of the case
and components of the LNA.
The case temperature on a hot
day can be expected to run
ahead of the temperature of the
components ins ide on the up-
hill portion of the day and behind
the components on the down-
hil l  side of the day. But for al l
pract ica l  purposes the case
temperature, i f  you measured
i t  wi th  a thermo-couple,  would
approx ima te  the  componen t
temperature to  wi th in  a few
degrees F.

According to Bob Goodrich
of SCI there is a change of
0.5285 degrees Kelvin noise
temperature for each 1 degree
C change in  the components.
We assume here al l  the com-
ponents run at the same tem-
perature,  a l though obvious ly
th is  is  not  to ta l ly  t rue s ince
some components generate
considerable heat. Overlooking
that addit ional heat source. i f
your  LNA has a speci f  ied noise
temperature of 120 degrees
Kelvin at 77 degrees F (25 de-
grees C), here is what happens
to your  LNA Kelv in  noise tem-
perature when the temperature
varies either side of the 77 de-
gree F range:

1) Reference temperature 77
degrees - 120 degrees K
noise temp

2) At 50 degrees F the noise
temperature = 112.073
degrees K

3) At 30 degrees F the noise
temperature = 106.200
degrees K

4) At 10 degrees F the noise
temperature = 100.328
degrees K

5) At 0 degrees F the noise
tempera tu re  =  97 .392
degrees K.

Buy awinner
Need help sel l ing pay cable,
don't hire another salesperson. .

.buy a Sales Machine

Master Marquee
by Video Data Systems

Features :  o  L ine  by  l ine  co lo r  con t ro l
o 8-64 page memory
o Sync-lock and stand alone modes
o Code control led mode changes
o 200 word crawl memory
o T ime-ca lendar  op t ions

We have Marquee systems pr iced from $1890.
For  de ta i l s  and app l ica t ion  no tes  ca l l  Bob Ha l l ,
Nat iona l  CATV Marke t ing  Manager

Video Data Systems
Headquaners ,  Hauppauge,  N.Y. ,  {516)  23 ' l44OO
National CATV Sales/Western Regional Office
salr Lake city, utah (801) 363-0408

VCRSRTIFT 5
INCR€RSCS
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Wel l  now,  that  is  qu i te  an
improvement for lowering the
temperature of the LNA. ln fact,
it a12O degree unit costs around
$3,000 whi le  a 100 degree uni t
costs around $5,000, a Person
could save himself around $2,000
by figuring out how to keep his
LNA in a 0 degree F environment!
We'l l  come back to that short lY.

For every good result there is
log ica l ly  an equal  and opposi te
result.  Such as what happens

LNA RECEIVES
DIRECT AND 

-'TI

REFTECTED SOLAR
RAYS

LNA AT FEED_WHILE LNA IS
PROTECTED FROM 'FOCUSED'  RAYS OF
SUN AND DIRECT SOLAR ABSORBTION
BY SPECIAL WHITE 'RAY SCATTERING
PAINT"  SOME LNA ENCTOSURE AND
INTERNAI  ETECTRONICS HEATING DOES
OCCUR WITH FEED MOUNTING OF LNA.

,*a

LNA BEHIND DISH_PROVIDES SOME
,SHIEIDING'  FROM DIRECT SOIAR RAYS
DUE TO SHADOWING BY PARABOLIC
REFLECTOR; WHEREAS FOCUSED RAYS
PRESENT NO HEATING CONTRIBUTION.

5) At 120 degrees F the noise
temperature = '132.625
degrees K

6) At 150 degrees F the noise
temperature = 141.434
degrees K

7) At 180 degrees F the noise
temperatule = 150.242
degrees K.

Ah yes, but what is any self
respect ing LNA doing s i t t ing
around in 180 degree F ambient
air? l t  probably is not ever going
to get that hot in the air, but
keep in  mind the LNA can s i t
out in front of the parabolic
reflector (see diagram 2). That
is one of the options you have
with the selection of your an-
tenna design.

And so? Wel l ,  whi le  the LNA
is coated with a specially created
white 'ray scattering paint '  to
attempt to control just how
much of  the sun 's  energy is
absorbed by the LNA metal
conta iner ,  some solar  heat ing
is bound to occur. And from two
sources if  the LNA is mounted
at the feed; energy received
directly by the LNA case from
the sun, and, energy reflected
towards the focal point by the
parabolic reflector. True, the
LNA mounts behind the actual
focal point (which is sharply
defined at the short wavelengths
of  the l ight )  but  the LNA is  at -
tached to the feed antenna
which is at the focal point and
the metal to metal connection
of the two can transfer heat
to the LNA case. There are not
insignif icant temperature build-
ups at the focal point of the
parabolic surface when the sun
is  pass ing the equinox per iod
for example. One true story of
an early non-white-painted para-
bolic reflector in use in the
industry tel ls of coaxial and
power cables bursting into flame
from reflected solar energy. In
theory, a 20 foot parabolic re-
f lector unpainted can achieve
focal point temperatures of
7,500 degrees C. l t 's not unlike
start ing a f ire as a Boy Scout
wi th  a pocket  magni f ier  on ly
this is the big t ime. 7,500 de-
grees C is nothing to mess around
with.

SCI 's  Tom Humphr ies te l ls
the story of an antenna instal-
lat ion in Florida where one of
the AFC horn antennas was in

SCI'S TOM HUMPHRIES-"We are looking ahead to the eventual opening ol
the 11/12 GHz downlink band and are working on a 120 degree K LNA for this
band atthe present t ime".

when the ambient temperature
goes above 77 degrees F.

1) Reference temperature 77
degrees = '120 degrees
K noise temp

2) At 90 degrees F the noise
temperature = 123.817
degrees K

3) At 100 degrees F the noise
temperature = 126.753
degrees K

4) At 110 degrees F the noise
temperature = 129.689
degrees K

tNA LOCATION ON TVRO ANTENNA V.S.5OIAR
HEATING OF LNA AND EFFECTS ON tNA NOISE TEMPERATURE

NORMALLY SHIETDED
FROM SOLAR RAYS
DURING HEAT OF
DAY

tr
U
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use. "There was no focused
solar energy, only the direct ray
energy plus the heat of the day.
The installation had an LNA (not
an SCI) that was painted gray.
ln the middle of the day the pic-
tures went from good to sparklie,
slowly. After doing some check-
ing the system engineer decided
his LNA was getting too hot so
he fabricated an airgap enclosure
made up from some plastic gar-
bage bags and a garbage can
lid. This solved his instant prob-
lem; the LNA case temperature
went back down and his pictures
came back from the noise".

Bob Goodrich on what hap-
pens  ins ide  the  LNA when i t
gets hot.

"ln any electronic circuit you
have thermal noise, the result of
electrons in motion. Electrons
move faster when the material is
heated and therelore temperature
relates to thermal noise. There
is an increase in thermal noise,
and resist ive losses also in-
crease. At the same time as this
happens active devices such as
GaAs-FETs become less efficient
with heating. Heat is a problem,
just as cooling things off is good
for our technologv."

W h i c h  s u g g e s t s  a n o t h e r
avenue fo r  fu tu re  advances :
coo l ing  some or  a l l  o f  the  LNA
un i t .  On ly  i t  i s  no t  as  easy  as
i t  may sound.  Nor  as  inexpen-
sive.

There are probably a dozen
ways to cool of f  a container
such as an LNA. Some of these
are not pract ical  with a focal-
p o i n t  m o u n t e d  L N A ,  o t h e r s
might be more pract ical  with
an LNA mounted at the back
of a dish on the end of a selec-
tion of waveguide. For example,
you might bui ld a refr igerated
box around an LNA mounted
behind the dish where an ident i-
cal  approach for an LNA at the
focal point would be out of the
range of reason.

Goodr ich  on  coo l ing ."The most promising tech-
nology here is thermoelectric
cooling, or TEC. A small TEC
unit  could be ut i l ized to cool just
the GaAs-FET stages (stages
one and two). Either the two
GaAs-FETs woufd be sealed in
their  own container and the
container cooled separate from

the balance of the LNA, or, ex-
tremely smallTEC devices would
be used to 'spot cool' the first
two GaAs-FET devices them-
selves."

But  implement ing the TEC
approach to cooling brings its
own new problems.  A cool ing
system works by taking heat
out ,  not  br ing ing coolness in .
When you take heat away from
a FET or  a smal l  conta iner ,  i t
has to go someplace. Gett ing
i t  out  o f  a  hermet ica l ly  sealed
container is not an easy tr ick
and if  you leave it  around the
conta iner  you end up t rad ing
cooler GaAs-FETs for hotter
component parts. This means
the cooling is not as effective
as i t  might  be.

Get t ing heat  outs ide to  the
ambient  a i r  requi res some type
of  vent ing system, and that
might  increase the oppor tuni ty
for moisture to get into the unit.

Goodr ich on moisture."Moisture can be a disaster;
that's why we hermetically seal
the LNA. lf a unit breathes free-
ly, when it gets hot it takes mois-
lure in. Then when it cools down
the moisture is trapped inside
and if the temperature reaches
the dew point of the unit 's in-
terior you have moisture conden-
sation".

The ef fect  is  not  un l ike a
smal l  c l imat ic  chamber.  Wi th
moisture t rapped ins ide,  br ing-
ing the temperature down can
change the c l imate ins ide the
unit. l t  could even ' turn foggy'
or ' ra in '  ins ide the LNAI

What about moisture gett ing
into LNA uni ts? Has that  been
a problem? They are, after al l ,
exposed to the weather and if
moisture has such potential to
be a problem, what is the track
record forTVRO LNA's?

t--
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CATV EQUIPMEilT REPAIRS

*L INE & DISTR.  AMPLIFIERS
*FIELD STRENGTH METERS
*HEADEND & CCTV GEAR

High quality test equipment, vasily
experienced personnel, and a large
inventory of replacement pans, as-
sures you of the best seruice avail-

anywhele.

'IFAST TURI{AROUI{D
'FQUAUTY W0RKMANSHTP
'TREASOI{ABIE RATES

All units checked to meet or exceed
manufacturers' specs. 90
unconditional warranty from shi
ping date. 48 hours burn in period
before final test.

AISO AUAIIABLE:
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*EMERGENCY SERVICE
*CASH DISCOUNTS
*FIEID SERVICE
*FCC COMPLIANCE TESTS

There is much more, just call us collect
for complete information
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Serwice Inc.
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Goodrich again.
"There have been a few fail-

ures, perhaps a percent or two,
and mosl if not all of those were
in the early years. We've iaken
those that failed apart, looking
for an indication of how the mois-
ture got in. Our present approach

to moisture barriers is certainly
the result of what we have learn-
ed, and hermetic seals have im-
proved considerably with the
LNA industry's experience. For
example, in those that failed on
us lwas able to trace the moisture
ingress with microscopic investi-

REDUNDANT LNA DEVICES with automatic currenl senslng conlrol module.
Thls palr ol 100 degree K units (matched to within 5 degrees K) were constructed
by SCI lor a well known operator of DOMSAT satellites.

gatory techniques by following
the salt tracks."

The primary message here is
one of caution. l f ,  for some
curious reason you take it  upon
yourself to'crack the container'
on an LNA, when you pitt  the
cover plate(s) back on the con-
tainer there is no such thing as
being too cautious about the
way you reseal the unit.  Mois-
ture can be deadly. Better you
sat is fy  your  cur ios i ty  about
what is inside with the material
appearing here and leave the
container buttoned up, the way
it comes from the supplier.
Powering 'Problems'

There have been a fair ly high
number of 'expert statements'
regarding LNA fai lures due to
powering or voltage transients.
At CCOS-77 several people
suggested (and we quote) "You
have a 50-50 chance of losing
your LNA to bad weather or
power surges during the f irst
yea r . . . " .

As more and more instal-
lat ions go in, there appears to
be less and less evidence to

LOWCOSTSIGNAL
LEVELMETERS

LM.I3 DT.9R

The LM-13 is an installer-middle tech type meter. lts operation
is very simple, and it operates from throw away or rechargeable
batteries. The standard LM-13 measures the video carriers of
channels 2 through 13. This meter also has provisions for adding
a 13th channel if you have a pay channel or pilot canier you

wish to measure. A leather carrying case is available.

The DT-9R is an improved version of the DT-series introduced
five years ago. lt is basically a combination ohm meter and two
channel signal level meter. The units are available in any two
channels desired from 30 to 300 MHz. It is easy to use and a
real value at $169. Quantity prices available. Delivery for chan-
nels 2 and 13 is normally two weeks.

$225. $169

C A L I B F l A T O R SM,O S I G N A L  L E V E  L  M E T E F | S  O

S
C
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back up such a high fai lure rate

Humphries on the learning
curye.

"Sure, systems have lost
LNA's due to lighting, or swltch-
ing transients. But the rate of
failure is much lower than has
been quoted. And system in-
stallers are certainly getting
smarter about how they Install
thelr LNA's and provlde power

An tennas  Fo r  Gommun i .
cations' Howard Hubbard (the
outfit that provides the horn
antennas for those systems un-
able to coordinate a parabolic
antenna), for example, instal ls
al l  of his LNA power l ines in
conduit, slmilar to the approach
shown in dlagram three here.

Goodrich on proper powering
techniques and protection.

"l suppose the most practlcal
ultlmate system today is to sepa-
rate the power llne from the 7l8ths
Inch downllne cable, runnlng each
separately In conduit. The con.
dult should be exceedlngly well
bonded In lowohmlc connectlons
to driven earthen grounds, even
when the condult ls burled. In.
stallers should pay partlcular
attentlon to condult lolnts where
two sectlons are lolned. There
should be vlrtually no dlfference
In potentlal between sectlons.
Then lf the operator powers hls
LNA wlth DC and provldes the
DC through a wet cell battery
whlch ls trlckle charged con-
stantly the battery keeps the DC
voltage from surglng when there
are swltchlng translents on the
headend AC power llne."

Other recent reports indicate
that perhaps the 'cone of pro-
tection' theory for low profile
structures (i.e. a TVRO antenna)
adjacent to taller structures
(i.e. a 100-500 foot CATV tower)
may not always be valid. Hum-
phries notes:

"A flrm known as E.F. Inter-
natlonal has developed a very
Interestlng technlque to preyent
somethlng called'slde f lashlng',
whlch ls what happens when a
llghtnlng strlke travellng down a
conductor (such as a tall tower)
leaves the conductlng structure
and lumps across (at an angle)
to other nearby ground potentlal
obiects; such as a TVRO antenna".
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DC POWERING
TO LNA
PROVIDED BY
WET CEI.T
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TRICKLE
CHARGED

UNDERGROUND
CONDUIT

IHE EVOLUTION OF IECHNOIOGY FOR PROTECTION O' INA'S FRO'II
3WITCHING TNANSIENTS AND INDUCED YOTTAGTS 'ROTI LIGHTNING

DIAGRAM THREE

The Problem:
Having to replace "t"'fittings.

The sod port of this problem is thot it olmost clwcys
comes to your ottention by wcy of q subscriber com-
ploint coll. And replocement of loose, corroded or
lecking Iittings is usuolly on q one-qt-q-time bqsis.
And you know whot those service colls cost you.

The problem involves two oI yow biggest concerns:
subscriber sqtislaction ond operoting costs.

The Solution:
start with tRc rrr!" fifiings.

LRC designs ond mcrnufoctures "F" littings thqt ofler
o long list of qdvqntoges. Fectures like tull-Iength
atloched crimp ring lor eosy, guick ond sure instdiiG
tion. LBC "F" Iittings qre codmium p]qted for corrosion
protection qnd this ploting provides the best compdt-
ibility with ccst qluminum housings. Other features
include qltoched {errules ond !e5_glnp for q sure
caDle gnp.

To leqrn oll the cdvontoges, talk to the Connector
Speciolists ot LRC.
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The subject obviously st i l l
needs further study, although it

= would appear that anyone fol-
S lowing the instructions herev would be a step ahead of the

game.
56-B

The Stability Of Specs
The CATV industry use of

low noise amplif iers just sort
of happened. The largest user
group of DOMSAT (domestic
sate l l i tes)  serv ices sudden

SCI HAS INSTALLED thelr own 3 meter (10 foot) terminal at the Garland, Texas
hoadquarters whsre extensive LNA testing is performed. With 90 degree K
GaAs-FET LNA lhe tormlnal has sparklle.free reception from SATCOM.

$200,000 ol RECEIVER-Another example of SCI technology. Thls ultra-ullra
sophlstlcated 'DC to 40 GHz'recelver has elght separale tuners each capable
ol Independenlly 'scannlng'(as In sweeplng) or'searchlng'(as In modulatlon
recognltlon) a portlon or all of lhe DC to 40 GHz range. Up to seyon of the
tuners can be controlled by a computer Inlerface that does aulomatlc
survelllance. The recelver system ls produced for eleclronlc warfare 'counler
measure' search and destroy mlsslons, has 16 'scratch pad' electronlc
memorles bullt in. The package reprssenls ono of the 'ultlmale recelvlng
syslems'In use In the world today, whlch says somethlng about lhe deslgn
and product capabllltles ol Sclentlllc Communlcatlons, Inc.

entry into the terminal hard-
ware arena caught many sup-
pl iers by surprise. Receivers
init ial ly offered, for example,
were largely designed along
either terrestr ial telco micro-
wave requirements or along
Intelsat ( international satel l i te)
l ines. The more recent family
of receivers have been sub-
stantial ly lower in price than
earl ier versions offered pri-
marily because the newer breed
have been designed from the
ground up to reflect the needs
of the CATV terminal. Many of
the'whistles and bells'  required
for terrestrial microwave and
Intelsat service are simply left
off; we have no need for them
and they drive the prices up.

Antennas were more or less
created for CATV (or' low cost'
domestic) terminal use and
consequently their pricing has
been reasonably stable from
the beginning (when you com-
pare pricing on a size for size
basis). LNA's on the other hand
have yet to see that 'designed

for CATV' approach. Humphries
on this subject:"lt is unfortunate perhaps
that so many Intelsat specifi-
cations have ended up in the
DOMSAT or CATV market. There
are many examples where we
build LNAs to specifications
which may be unnecessary bur-
dens for CATV operators. One
prime example is the galn flat-
ness specification. We work
towards a *l- 0.5 dB flatness
curve across the full 500 MHz
bandwidth of the downlink fre-
quency range. lf that speclfication
were changed to say +r- 1 dB
we could knock quite abit off the
cost of the units."

Quite abit? Like how much
might that be?

"Well, let's say that rather
than having galn flatness and
noise figure curves within the
present spec range across all of
the 500 MHz band, we looked at
narrower bandwidth units. Just
as an example, if the user spec
called for *l- 0.5 dB gain flat-
ness over say 100 MHz (2.5 trans-
ponder channels) | believe the
LNA industry could turn out
these relatlvely narrow band units
all day long for under $750 each
with 100 degree K noise tempera-



tures. Or, if we modified the
spec from the 50 dB of gain to
30 dB of gain, but retained the
+r- 0.5 dB gain flatness require-
ment we could probably provide
this type of LNA with a 150 de-
gree K noise temperalure for
under $750 per unit. These might
be trade offs, but if a system
operator is trading off something
he does not really need (such as
wide bandwidth or higher-than-
necessary gain) for something
he does need (money), is it really
a trade at al l?"

The d iscuss ion  has  mer i t .
For example, with the recent
announcement  by  ASN o f  the i r
appearance on WESTAR l l  with
four channels of CATV program-
ming (see separate report  in
th is  i ssue) ,  i t  m igh t  we l l  be  tha t
a  te rmina l  ded ica ted  to  th is
ASN four-channel-set could ap-
proach system design para-
meters from a different direction
than say SATCOM users. The
combinat ion of a hotter WES-
TAR footpr int  plus narrower-
than-500 MHz bandwidth LNA,s
cou ld  rea l l y  b r ing  the  LNA por -
t ion of the WESTAR dedicated
t e r m i n a l d o w n .

Goodrich on LNA specs:"Another area that concerns
me is the output isolator. Do we
really need this type of isolation,
for example. Here is a $100 com-
ponent sitting in the LNA, de-
signed primarily to insure that
if a receiver LO goes wild and
appears across the top of the
downline after escaping from
the receiver that it does not get
back into the LNA. Do we really
know what the odds of this hap-
pening are? And if it happens, do
we really know whether the re-
ceiver would still operate anyhow
with lots ol LO leaking back into
the downline? Maybe we are pay-
ing for protection here that we
neither need nor can just i fy!"

Needless to say Goodrich
and others are looking closely
at this.  A $100 off- the-top sav-
ings  fo r  LNAs by  rep lac ing  the
high dol lar isolator with a simple
f ixed attenuator pad for load
match would certainly be a
worthwhi le savings. Goodrich
aga in .

"Of course if we change out
the isolator for a load match
pad we have to also be concerned
with the ouiput capability of the

AMt Microrrarrc- iI wDrks,
And not iustonpapef.

i
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AML is the only microwave system
proven in the field. There are more
than 150 systems currently in use.
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I  Thc TD-10O byCRC Elcct rontcs,  Inc.
TIM E DEL AY VIDEoCASSETTE CoNTR oLLER

A LOGICAL COMPANION TO ANY EARTH STATION
SEE A OEMOTVSTNANON AT IVCTA-BOOTH 924

CRC Elecfronics,Inc.
P.O. Box 855 Waianae, Hawai i  967S2 (BOB) 668-122z
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ONE FLOOR OF SHEMYA, ALASKA ELECTRONICS-The so.cal led 'Cobra.

Dane' L.band radar array has 96 of the SCI paramelr ic ampli f iers. Under the
adverse condit ions of the Aleul ian lsland f rontier lhese SCI units have chalked
up 54,000 hour plus records between fai lures with no ampli f ier fai lures in 2.5
years.

so much happening on so many
different fronts that i t  would be
worthwhi le  to  recount  them
one more t ime.

In the GaAs-FET device area:
1) The geometry of exist ing

1 and 112 micron gate
length devices is  improv-
ing a l l  o f  the t ime.  Wi th
better control of the gate
length comes more pre-
d i c tab le  GaAs-FET op -
erat ing parameters and
better'yields' of low noise
temperature devices.

We look for 100 degree Kel-
vin noise temperature 1/2 micron
GaAs-FETs to be in the 50%
yield region by early 1979 which
s imply means that  100 degree
Kelv in  uni ts  may wel l  be down
to around $1800 each (at the
50 dB gain level )  by mid year
1979.

2) Work on 1/4 micron gate
length GaAs-FET devices
is  moving ahead in  the
laboratory and with U.S.
G o v e r n m e n t  r e s e a r c h
money funding.  Because
noise temperature perfor-
mance is  so c losely  a l l ied
to gate length,  one must
expect that when 1/4 mic-
ron gate geometry is per-
fected the noise tempera-
ture of 3.7-4.2 GHz GaAs-
FETs may well drop down
into the 60-70 degree Kel-
v in  reg ion.

When th is  technology is  per-
fected there is  l ike ly  to  be a
year or more between its per-
fection and its appearance in
suf f ic ient  'y ie lds '  to  make an
impact on the market. Early 114
micron gate devices wi l l  be
expensive,  a  funct ion of  that'y ie ld  factor 'again.  By perhaps
1981 th is  type of  dev ice wi l l  be
reaching lhe 25"/" yield region
wh ich  w i l l  mean  $2 ,500  to
$3,000 price tag 60-70 degree
Kelvin LNAs for the 3.7-4.2 GHz
band service.

3)  Work is  a lso progress ing
on materials other than
Gal l ium-Arsenide for  FET
c o n s t r u c t i o n .  H o w e v e r
unt i l  more def in i t ive re-
su l ts  are in  the impact
of  th is  's t ructura l  change'
in  SHF f ie ld  ef fect  t ran-
s i s to r  f ab r i ca t i on  can -
not be assessed.

U

LNA. We' l l  lose some signal in
the match pad, but the evidence
suggests that perhaps for most
applications there is 3.7-4.2 sig-
nal voltage to spare anyhow. On
the other hand if there is a need
here for this type of relatively
high output level,  we might have
to redesign the output stage
of the LNA for higher output
capability in order to maintain
the third order intercept point.
It is another trade off, but per-
haps we don't really need what
we would be trading away in the
f i rst  place."

ls the 50 dB of gain even
necessary? Tests conducted
during the CATA Mini-CCOS
series this fal l  and re-run at the
CATJ Lab during the winter
suggests that for many instal-
lat ions i t  may be a generous
amount  o f  LNA s igna l  ga in .
Perhaps under some circum-
stances i t  is not needed. Good-
r ich  on  ga in :

"The gain equation is primarily
an exercise in insuring that the
voltage gain of the first low noise
stages washes-out the higher
noise figures of the following
stages. You have to look at the
noise contribution of each seg-
ment ol the system. And what it

takes to negate that noise contri-
but ion in the way ol  gain, so that
the noise figure of the first low
noise section dominates the noise
equat ion throughout the sys-
tem. For example, il you take a
12 dB noise f igure receiver and
add in front of that I dB of down-
l ine cable loss you have a 20 dB
effective noise figure for thal
portion of the receiving system
after the LNA. What does it take
to wash out that 20 dB noise
f igure?

With 50 dB of gain the noise
contribution to the overall noise
temperature of the system by
the feedline and receiver (20 dB)
is under 0.3 degrees K; 0.298
to be exact. Obviously that is
tolerable. With a 40 dB gain LNA
the noise contribution of the feed-
line and the receiver becomes
just under 3 degrees K; 2.98 to
be precise. That is stil la tolerable
situation. But when the LNA gain
drops to 30 dB the noise contri-
bution ol the receiver and the
feedline becomes 29.8 degrees
K. ls that a tolerable situation?
Perhaps for some systems it
would be, but for others it would
be a disaster."
The Road lmmediately Ahead

The LNA technology area is
anything but stat ic.  There is

58



In the existing-FET area:
4)  Even ut i l iz ing ex is t ing 1

and 112 micron gate FETs,
the re  a re  ' t r i cks '  w i th
device and uni t  cool ing
which could be employed
to lower the effective noise
temperature (contribution)
of the LNA you now have
in p lace.

Cool ing is  hard ly  new.  TEC
and cyrogenic cooling of Intel-
sat  parametr ic  (exceedingly
low noise) amplif iers has been
commonp lace  fo r  nea r l y  a
decade. However the cost of
the cool ing system techniques
often exceeds the costs of the
ampl i f ier  i tse l f ,  and for  the
relatively 'simple' TVRO type
insta l la t ions i t  would appear  to
be one of those problems which
begs a 'new answer ' .  A cer ta in
amount of system experimen-
tation could be conducted if
the LNA is located where cool-
ing techniques could be t r ied
wi thout  hav ing to  construct  a
cooler at the focal point of the
parabola.  One exper imenta l
pr ivate terminal  in  l l l ino is ,  for
example,  u t i l iz ing a Prodel in-
type button hook feed on a 15
foot  d ish has s imply  p laced i ts
LNA ins ide of  a  rebui l t  por tab le
cooler  which mainta ins a 20
degree F temperature environ-
ment for the LNA even under
b l is ter ing summer sum.

5)  A readdress ing of  the
CATV type TVRO LNA
requ i remen ts  i s  under -
way. lt appears that nar-
rower -bandw id th  LNAs
with 100 degree K noise
temperatures wi l l  make
their appearance for cer-
tain applications this year.
The  f  unc t i ona l  ro le  o f
cer ta in  expensive com-
ponent parts (such as the
output isolator) are under
review and they may well
be e l iminated or  modi f ied
to less costly approaches.

Af ter  the in i t ia l  surge of  bus i -
ness ( "sh ip me someth ing.  .  .
anyth ing that  wi l l  work. . .onty
ship i t  today!") people l ike SCI's
Bob Goodr ich are beginning to
analyze the real requirements
of the CATV TVRO. We look for
more variety in the LNA field
over the next year, with some
cost effective models in the
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narrow band 100 degree K range
coming down to the $750 mark
before the end of the year.

6) The present LNA designs
are a hybrid of front-end-
stages of GaAs-FETs and
rear-end-stages of bi-polar
transistors. The bi-polar
stages are chosen be-
cause they are relatively
inexpensive. With 150-300
degree K GaAs-FET pricing
star t ing to  tumble,  the
design approach to LNAs

may change.
With approximately 12 dB of

gain per stage it  is possible to
construct a 45-50 dB gain al l-
GaAs-FET LNA with four stages
of active device. Or a 35-38 dB
gain LNA with three stages of
GaAs-FET. As long as GaAs-
FETs were so expensive, it was
not practical to do this. How.
ever as the 150 degree K up 1
micron devices start to come
off the production l ines with
cook ie -cu t te r  regu la r i t y ,  a t

some point the cost effective-
ness of a 'mixed device' LNA
wil l  t ip away from the present
GaAs-FET p lus b i -po lar  ap-
proach.  This  wi l l  s impl i fy  con-
struction, tune-up and costs
will come down;.not a gr.eat deal
at f irst, but ult imately they may
come down substantial ly as a
result of this change over.

7) Many of the present 'equa-
t i o n - t e c h n i q u e s '  w o u l d
disappear or re-arrange
if the present design philo-
sophy of TVRO receiving
sites changed. For ex-
ample, i f  the LNA were
married directly to the
down converter and the
whole package mounted
at the antenna with only a
(70 or 700 MHz range) lF
s ignal  coming down the
coax to the head end, the
gain requirements of the
first stage (i .e. the LNA)
would drop measureably.

Several groups are known to
be working on an 'RF head'ap-
poach wherein the init ial signal
pre-amplif ication plus the down
conversion trom 3.7-4.2 GHz to
an lF would be handled in  a
s ing le antenna-mounted-box.
The advantages are that by
el iminat ing the downl ine loss
aI3.7-4.2 GHz, the gain require-
ments of the LNA are reduced.
And so is the expensive 7/8th
inch downline (losses at 70 or
even 700 MHz are more eco-
nomically handled with con-
ventional feedlines). There are
other advantages as well,  but
for now there are also consider-
able disadvantages. Such as
generating an LO signal out at
the antenna and keeping it
s tab le under  env i ronmenta l
changes, or alternately generat-
ing i t  inside and feeding it  back
to the antenna head for injection
to the receiver mixer.

And thus the clean l ines
separating the present day LNA
technology from the present
day TVRO receiver technology
merge and fold one into the
other. An LNA manufacturer
may in fact one day become an
LNA- rece ive r  manu fac tu re r
and the receiver manufacturer
may in turn become the same.
And that perhaps is as good a
place to leave this report as any,
for the t ime being.
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The Developmental License
Ever since word got out that | (as

the responsible party for the CATJ
Laboratory) had fi led an application
with the FCC for a 'Develoomental
TVRO License' there has been an al.
most endless number of people who
have written or called asking "How do
you do that???", and, requesting copies
of  my appl icat ion to the Commission.
So in self defense perhaps I am passing
some information along to those who
might  wish to lo l low my steps in  th is
area since as of February 6th I became
the 'proud holder' of WF92, a one year
term'Developmental  L icense Grant '
in the Domestic Fixed Satell i te service.

Flrst of all, whal ls a "Developmental"
l icense? lt might be simpler to say what
it is not, since that may well short-
circuit your own interest in such an
approach to TVRO licensing.

ll ls not:
1) A l icense which guaranlees me

any degree of protection what-
so-ever f rom interf erence (created
to my system or systems) from
other properly l icensed users of
the 3,700 to 4,200 MHz spectrum.
That is, unlike those of you who
have f ull-blown TVRO licenses for
your CATV systems (which you
obtained after going through a
frequency coordination program
to determine how existing trans-
mitters or olanned transmitters in
this frequency range might impact
upon your planned TVRO termi-
nal), I have no protoction what-
so-ever. Bell could sel up a re-
peater site right next door and I 'd
have no recourse at the FGC.

2) | am authorized to uti l ize the
facil i ty only for my own 'com-
mun ica t i on  needs ' ,  and  any
rendering ol communication service
for hire is prohibited. Which is
another way of saying I could not
allow a CATV system in the area
(or an MDS system, etc.) to uti l ize
the terminal (s)  for  receipt  of
sate l l i te  del ivered s ignals for
which they would engage in com-
mercial sale.

3) The Commission reserves the
right to change any of the terms

of my license at wil l, to cancel
the l icense with only 'reasonable'
notice and wlth no hearlng re-
qulred (or allowed if they choose
not to reconsider the matter)," i f . .  . c i r cums tances  shou ld  so
reouire. . .".

4) The facil i t ies may be uti l ized by
the l icensee only for the reception
of programming material that the
l icensee has been author ized
to receive by the (appropriate)
owner of the programming material.

From this l ist of things you cannot
do with a 'Develoomental Licensed
TVRO' it should be apparent that this
is no 'back door into a CATV terminal
l icense' .  We ment ion th is  because
some people who have been in a bit
of a hurry have asked if they might
not get a 'Developmental grant' to be
able to go ahead and construct their
TVRO while their normal TVRO license
for GATV use grinds through the chan.
nels.

The answer to that should be obvious.
I recelved the WF92 license February
23, it was issued on February 6th, and,
I l l led my application for the l icense
way back on about the 20th of Octobor.
So there is no 't imely shortcut' here;
if anything the very small number of'Developmental' l icenses granted may
put them into a custom handling situ-
ation which probably slows them down.

Others have asked if they might not
fi le for a 'Developmental License' as a
prelude to later f i l ing for a formal CATV
terminal l icense. The answer is they
are not related. lf (or when) | have some
commercial need for a regular CATV
terminal l icense, l ' l l  have to go back
and go through frequency coordination,
and submit a rouline brand new appli-
cation. I wil l have bought nothing in
the interim with the Developmental
Liqense except perhaps the legal right
to have the terminal in place and operat-
ing (although again-not commercially)
whi le  the rout ine l icense is  winding
its way through channels.

At least one party has asked if slnce
the  Deve lopmen ta l  L i cense  app l i -
cation does not require a showing of'f inancial abil ity' a person might get a
Developmental License, build the termi-

nal, and then turn around and fi le a
routine regular CATV application and
avoid having to go through 'f inanclal
dlsclosure' to the Commission. That is
a question without an answer for now;
nobody's tried that one before. How-
ever, we are not sure what that buys
you. There is a good chance the Gom-
miss ion may remOye the ' f inancia l
showing requirement anyhow (they are
considering it), and while,you could
make a good argument for a waiver of
the showing if your terminal was already
Installed (and paid for), we really wonder
why anyone would set out on such a
long, circuitous trek just to get from' A ' t o ' B ' ?

So who ls quallfled lor a Develop.
mental License? Virtually anyone who
has a legitimate need to conduct tests
of new techniques, new equipment or
who must make receiving site tests
related to the Communication-Satel-
l i te Service. lf you are seriously in-
terested, round up a copy ol rule section
25.390 which is contained in Subpart
E of the Satell i te Communications
section of the rules that became ef-
fective February 13, 1967.

Specifically, you are qualif ied lf:
(1) You are worklng on the develop.

ment of new technlques whlch
glve promlse of lmprovement In
the  Commun lca t l onE .Sa te l l l l e
Service, or,

(2) You are developlng or testlng
equlpment intended lor use In the
Communlcat lons.Sate l l l te  Ser .
Ylce, or,

(3) You are conductlng 'path loss
tests' considered necessary to ihe
determinat lon of  the locat ion
(or equipment conf iguration) ol a
newly proposed eerth statlon In
the  Commun ica t i ons -Sa te l l i t e
Servlce,

Now as to being eligible. There is a
difference between 'qualif ied'to apply,
and eligible to receive (a l icense). An
authorization for developmental opera-
tion may be issued "only io quall l lBd
partles who make a showlng that they
may be reasonably expected to contribute
lo the development of the Communl.
cailon-Satell l te Servlce. . .".That's a
direct quote from 25.390 (b). And this
simply means that a developmental
l icense is granted to qualif ied people
or firms who have some reasonable
chance of doing something worth-
while that has not been prevlously done.

We doubt the Commission is going
to get hung up on what hds a reasonable
chance of success and what does not
have a reasonable chance for success.
But, this developmental l icense busi-
ness is not a substitute for:

1) A legltlmate CATV system TVRO
license, or,

2) A way to back-door ' legalize' a
backyard'prlvate' terminal.

That needed to be said before people
in droves begin innudating the Com-
mission with these simple do-it-your-
self (without counsel or engineering
advice) applications.

Before moving on, it would seem
that anyone who is in the commercial
business of developing equipment for
the (CATV) TVRO field really should
have a 'Developmental License'. To
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date only a handful have been issued,
and i f  our l ist is correct, none of these
have gone to the companies that rou-
t ine ly  bu i ld  an tennas,  des ign  rece ivers
or LNAs; although many of these f i rms
have d ishes  o f  one s ize  or  another
s i t t ing  ou t  there  on  the i r  s ide lo ts .
The Commiss ion  is  p robab ly  go ing  to
be too busy for some years to get
very anxious about pushing these f i rms
to get some type of (Developmental)
l icense so.,we'd l ike to suggest that i t
wou ld  s imp ly  be  a  s ign  o f  good fa i th
and support for the Commission's rules
that you people who f i t  this category
s i t  down and f  i l l  ou t  your  own 'Deve lop-

mental License' appl icat ions. ( l  know
. .  . thero is nothing worse than a re-
formed 'drunk' and here I am tel l ing you
to follow my footsteps! However I really
be l ieve  i t  wou ld  look  a  who le  lo t  be t te r
to the outside world i f  everyone involved
d id  take  th is  pa in less ,  s imp le  s tep . )

Anyone invo lved in  the  deve lopment
of TVRO hardware (any type, seemingly
that could include connectors or l ightn-
ing protection systems or what have
you) certainly does quali fy under 25.390
(b) .  Wi th  a  handfu l  o f  except ions .  The
usua l  res t r i c t ions  concern ing  fo re ign
corporations, corporations owned or
control led 1/5th or more by al iens, al iens
themselves, and so on apply. l f  you
have some foreign-blood in your com-
pany, even i f  in an off icer or director
pos i t ion ,  you ' l l  no t  qua l i f y .

Must you be a big, giant conglomerate
wiih teams of scientists and mil l ions in
sales to qual i fy? No. Anyone sett ing
out to try to do something ( in the TVRO
des ign  f ie ld )  tha t  (1 )  hasn ' t  been done
before, or, (2) has been done but only
at (say) great expense quali t ies. The
Developmental License is designed lo
fosier exp€rimentation (under the proper
framework of a l icense) which might
ult imately lead to some improvement in
the art;  or the way ( in this case) TVRO's
are designed or work. A fel low working
i n  h i s  b a c k y a r d ,  t r y i n g  t o  m a k e
a bathtub an effect ive TVRO antenna
or  work ing  w i th  a  convent iona l  an tenna
but a new approach to receivers (as
an example) would qual i fy. So don't  be
scared away by the grandeur of i t  al l .
The Commiss ion  is  no t  even ask ing
that you succeed in your attempts;
they undoubtedly expect many experi-
ments  w i l l  fa i l .  On ly  tha t  i t  you  are
go ing  to  'mess  around '  w i th  ( in  th is
case) TVRO technology that you have a
proper  rece iv ing  te rmina l  (deve lop-
menta l )  l i cense to  engage lega l l y  in
this type of work.

So how do you get ong?
First write to the nearest FCC f ield

off ice, or to the Federal Communi"
ca t ions  Commiss ion ,  1919 M St ree t
NW, Washington, D.C. 20554 and ask
for two copies of FCC forms 403 (Ap-
ol icat ion For Radio Stat ion License-
FCC Rules Part 25), and, 430 (Common
Carrier and Satel l i te Radio Licensee
Quali f icat ion Report).  You want two
coples because you may mess one up
us ing  i t  as  a  work  sheet .  You w i l l  f i l l
out these two forms (about f ive minutes
total t ime) and you wil l  compose a
cover letter explaining who you are and
what you are planning on doing (or at-
tempting to do) with your 'Develop-

mental License'.

There are no fees, no Frequency Co-
ordination Studies, and no engineering
reports or f inancial qual i f ical ion forms
involved. Total t ime is about one hour.

How do you f i l l  ou t  the  two fo rms?
And what  shou ld  the  le t te r  exp la in ing
your proposal say? | could lead you
through the whole procedure step by
step here but that seems l ike a terr ible
waste of valuable CATJ editorial soace.
So I  have another  p lan .  I  w i l l  Xerox
copy my own application, subtly re-done
as an application 'master '  with some
ins t ruc t ions  and make the  who le  th ing
available to anyone who writes for
i t .  ( ' )  Bul not free. CATJ is going to
charge you a heairny fee. .  .$5.00 to be
exact. .  . to Xerox the forms and provide
you with a model 'appl icat ion cover
le t te r '  and  ins t ruc t ions .  No,  we won ' t
ge t  r i ch  on  th is  scheme.  We won ' t  even
cover  the  cos t  o f  the  Xerox ing  and the
pos tage and Janet  S tone 's  t ime to
copy these for you at this rate, but by
charging something for the package
we ' l l  weed ou t  those peop le  who l i ke  to
c l i p  c o u p o n s  a n d  w r i t e  o t f  f o r
every th ing  tha t  i s  ' f ree ' ;  whether  they
have any need for i t  or not.

You wil l  recal l  ( i f  you read careful ly)
tha t  the  te rm o f  a  Deve lopmenta l
License is one year. So a few words
about gett ing a renewal since some
who app ly  w i l l  have an  on-go ing  need
for  such a  l i cense.

Not more than 90 days and not less
than 30 days prlor to the expirat ion date
o f  the  l i cense you w i l l  f i l e  an  app l i -
cation for a renewal of the l icense on
FCC form 405. To form 405 you wil l
attach a writ ten report that explains:

1) The final objectlve of your program
(you might say "to develop a termi-
nal which can be mass produced
in  1 ,000 lo t  quan i t ies  fo r  under
$1,000 each"; that would give
t h e  F C C  s o m e t h i n g  t o  t h i n k
about !);

2) An analysis ot the resul is of your
f  i rs t  (someth ing  less  than one
year) operations, to the date of
the  renewal  app l i ca t ion ;

3) The number of hours you spent on
'each frequency' (this seems l ike
a kind of dumb requirement and
we ' l l  address  tha t  spec i f i ca l l y
betore anyone else has a renewal
due);

4) Copies of any published reports
of your efforts or work (for us
tha t ' s  a  c inch ,  bu t  i t  you  have no'pub l i shed repor ts '  you  s imp ly
so state).

And probably they wil l  renew the
license for another year.

There  is  one more  th ing .  The l i cense
is your FCC authorization to bui ld a
(CATV type) TVRO but i t  is not your
authority to operate i t  to receive (pro-
g r a m m i n g )  s i g n a l s  f r o m  s a t e l l i t e s .
Hdw's  tha t  aga in?

Your  l i cense w i l l  spec i f i ca l l y  s ta te
that:

".  .  .Thes€ faci l i t ies shal l  be used for
lhe roception of only such program-
ming malerial that the ( l icense) grantee
has been authorized to receive and
use by the owner of tho programming
material.  .  ."
That simply means lhat a Develop-

menta l  Termina l ,  jus t  l i ke  a  fu l l y  l i c -
ensed te rmina l ,  needs  to  go  to  the

owner of the programming material lo
obtain the permission of the owner of
the material to 'access' his material.
Remember that we are dealing with
Common Carrier transmissions through
the (various) satel l i te(s) and the pro.
gramming up there is not 'broadcast

fo r  the  use  o f  the  genera l  pub l i c '  (see
our feature art icle here this month
on private termindls). ls this a road-
block?

No, not real ly. And here's why.
Color bars, for example, are hardly

p r o g r a m m i n g  m a t e r i a l .  Y o u  c o u l d
acquire, or access, we bel ieve the
color bar pattern of say HBO or WULA-
TOC without any formal permission.
So there are some 15-18 hours a day of' v ideo '  up  there  wh ich  you can s imp ly
look  a t  w i thout  fear  o f  v io la t ing  the'acqu is i t ion  r igh ts '  doc t r ine .

You can a lso  go  to  k ind  peop le  l i ke
Ed Taylor of Southern/Holiday Satel-
l i te  Sys tems (or  CBN,  e tc . )  and by
writ ing the r ight type of l€tter and en-
closing a Xerox copy of your FCC
authorization ( i .e. your Developmental
License), after you receive i t ,  probably
get  f rom k ind ly  Ed h is  wr i t ten  au thor i -
zation to 'access' his common carrier
signal of programming for say WTCG/
WTBN,  or  la te r  th is  summer  KTVU.
People l ike Ed Taylor are just as in-
te res ted  in  see ing  the  techno logy
develop as anyone else around, and i f
mak ing  you ' lega l l y  qua l i f ied '  to  ac-
cess  h is  common car r ie r  s igna l  w i l l
in any way move technology ahead, as
long as you aren't  making any money
of f  o f  h is  'p rogramming ' ,  I 'm sure  he ' l l
ob l ige  you.  On the  o ther  hand,  you
might not have the same degree of'cooperation' or understanding f rom
al l  ' p rogramming sources '  up  there .  .  .
al though you probably run a very small
r i s k  b y ' o c c a s i o n a l l y '  l o o k i n g  i n  o n
what  i t  i s  they  have on  the  b i rd  as  you
' rap id ly '  sw i tch  th rough the  channe ls
on your  rece iver .

So there you have i t ,  Well ,  almost.
Our  WF92 a l lows us  lo  se t  uo  and

operate (with some minor notice re-
qu i rements )  in  our  case te rmina ls  '1 .83

meter in diameter, 3 meter in diameter,
4 .5  meter  in  d iameter  and 6  meter  in
diameter at any poini within the 48
conliguous states. To run tests, con-
duc t  exper iments  and genera l l y  work
under  the  gu ide l ines  we in i t ia l l y  p ro-
vided in our cover letter with our l icense
app l ica t ion  to  the  Commiss ion .  The
s ign i f i cance o f  th is  i s  tha t  we are
authorized to 'experiment with'  termi-
anls w6ll  under the prosent 4.5 metor
(minimum) size crl teria, where we want,
when we want. With the warm weather
coming on  and shows popp ing  up  a l l
over the country, don't  be surprised
if you see the 'CATJ LAB' logo scribed
across a smaller-than-4.5 meter termi-
nal someplace. That ' l l  be us. out there
conducting some type of test. Come
one over and see what's cooking.
l l  might be very interesting!

( '-Those wishlng a copy of the TVRO
Developmental License Pacakge should
send 95.00 with the order to: CATJ,
attention Janot Stone, Suite 106, 4209
NW 23rd, Oklahoma Ciiy, Ok. 73107.)

.

\

63



t\\

\ i

orD rfrsu[0r$D Pnr0ns
From America's Oldest CATV Distributor!

Tnrrral rrnlYtttrrtcl arrrnfrr a r ct
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* Matching Transformer model
TV-1F,46 cents eaeh in lots of
100

* 2-lVay Indoor Splitter model
DS-2F, $1.10 each in lots of 100

D DTI:/l�TlrLD

* F-59 Fittings with Ring, 7.5
cents each in lots of 1,000

'r' GF81 Fittings, 18 cents each in
lots of 100

Same Day Shipment- Help lVhen You Need It
(since 1949!)

Call or write: DAVCO, Inc., P.O. Box 2456
Batesville, Arkansas 72501
501-793-3816

\.-

lmpressive quol i ty.  .  .  sutprisingly low
priie. Just $2695 for the most relioble
Unit ovoiloble (ot ony price!).

Ve hove been in the coble television business for
23 yeors. . . ond providing weother informotion
systems for the post 16 yeors. Ve know whot you
need ond we l<now how to monufocture it. For
reliobility ond performonce.

The Veother Scon lll comes complete with Sony
AVC-1400 comero with seporote mesh vidicon ond
2:1 intedoce sync. Includes Time, Temperoture, Boro-
merric Pressure, Vind Velocity, Vind Direction, plus
four cord holders. Compoct cobinet is just 38" wide,
23" deep ond 14" high. For complete informotion
col l  orwri te.

ureiltretrliil*'tst: iIrF
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Magnavox
presents a two-day seminar on

COTU
IEGHIIICOt
FUlIDOMEilTlt$
Technical maintenance is the key to every CATV
system's success. Technical  understanding should
not be a hi t  or miss proposit ion. This Seminar
wi l l  present- in simple, plain language-Cable
Television fundamentals for those direct ly involved
in design, technical  operat ions, and maintenance of
Cable Television systems.

I t  wi l l  cover such subjects as:
r  PAY CABLE. Understanding the var ious

securi ty techniques to determine
which concept is workable for
your system.

r MODERN SYSTEMS DESIGN. How to use a
basic hand calculator to compute
smal lextensions or sizable new
plant.

r  BENCH TEST EOUIPMENT. How to setect and
use test equipment you wi l l  need
on a l imited budget.

^rAY 18-19, 1978'ilnt'IDAY ,NN
iifiliroio' coNN

r  SYSTEM TROUBLESHOOTING. Step-by-step
procedures to determine fai lure
area.

r PRACTICAL "HANDS-ON" SESSION. How to
recognize cross modulat ion, hum
modulat ion, noise, etc.

r  BASIC ORIENTATION. Educat ing new technical
personnel in understanding
CATV systems technology.

r THE FUTURE OF CATV TECHNOLOGY.
Practicat descript ion of f iber
optics.

ATTENDANCE INFORMATION
ENROLLMENT is l imited, and is on a f i rst-
come basis.

RESERVATIONS may be made by telephone, or by
returning the coupon below with the Registration
Fee, payable to Magnavox CATV Systems, Inc.

REGISTRATTON FEE is $150 per person, in
advance. l t  covers Seminar instruct ion, instruct-
ional mater ials,  lunches, and banquet.  Hotelroom is
not included in this Registrat ion Fee. However,
room reservations can be made through Magnavox.

SESSION LEADERS wi l l  be members of the
Magnavox professional staff.

INDIVIDUAL CONSULTATION sessions'are
scheduled for discussions of part ic ipants'  design,
maintenance and engineering problems with the
Magnavox professional staff.

For further information contact:  Mr. Al len J.  Lipp

fvlcrgncr\rcD)rE

flIMT/;*'TEMS,,Nc
,I33 W. SENECA ST., . MANLIUS, N.Y. 13,104
PHONE: Toll-free, West of Mississippi: 800-448-5171, East:800-

448-9121. Or: 315-682-9105

Magnavox CATV Systems, Inc.
133 West Seneca St.
Manlius, NY 13104 (Attn: Mr. A.J. Lipp)

Please enroll me for the Magnavox CATV Technical Fundamentals
Seminar, Hartford, Conn., May 18-19. My check for$150 is attached.

r  BENCH REPAIRING.  A log ica l
s tand ing  typ ica l

sequence in under-
ampl i f ie r  fa i lu res .

I
I

COMPANY

STREET

I crrY sTATE- ztP - |
I  etu.r,  circle your posit ion: Owner/Manager Chief Technician I
;  System Manager Instal ler :
I  Bench Technician 0ther_ |
L -  - -  - - J
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